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PREFACE  TO  FIRST  EDITION 

Fob  many  years  a  need  has  been  felt  by  chemists  for  a  book  which  shall  collect 
into  convenient  form  for  ready  reference  the  various  data  concerning  the  solu- 
bility of  chemical  substances  that  have  been  published  from  time  to  time  in 
chemical  periodicals  and  elsewhere. 

Tlie  first  mention  that  can  be  found  of  such  a  plan  was  made  in  1731,  when 
Peter  Shaw  delivered  Chemical  Lectures  in  London,  as  may  be  seen  from  the 
following: — 

Extracts  from  Peter  Shaw's  Chemical  Lectures,  publickly  read  at  London  in 
173 1  and  1732.    London.    Second  Edition,  London  1755.    8vo. 

Page  97.  Experiment  I. — ^That  Water  as  a  Menstruum  dissolves  more  of  one  body 
and  less  of  another. 

[He  shows  that  two  ounces  of  water  dissolve  two  ounces  of  Epsom  salt,  five  drachms  of 
common  salt,  and  eight  grains  of  cream  of  tartar.  Only  in  the  latter  case  much  remained 
undissolved  until  boiled.] 

"It  might  be  proper  for  the  further  Improvement  of  Chemistry  and  Natural  Phi- 
losophy to  form  a  Table  of  the  Time  and  Quantity  wherein  all  the  known  Salts  are 
dissolvable  in  Water.  .  .  .  Such  a  Table  regularly  formed  might  ease  the  Trouble  of  re- 
fining Salts,  by  shewing  at  once  without  future  Trial  or  Loss  of  Time  how  much  Water 
each  Salt  required  to  dissolve  it  for  Qarification,  Filtration,  or  Crystallization.  It  would 
likewise  supply  us  with  a  ready  and  commodious  Way  of  separating  any  Mixture  of  Salts, 
by  shewing  which  would  first  shoot  out  of  the  Mixture  upon  Crystallization.  .  .  .  The 
same  Table  might  also  direct  us  to  a  ready  and  commodious  Method  of  separating  two 
Salts  without  waiting  for  Crystallization.  .  .  /' 

It  was  many  years,  however,  before  the  scheme  suggested  by  Peter  Shaw 
was  put  into  execution.  Professor  F.  H.  Storer  published  the  first  work  that 
undertook  to  cany  out  the  idea  in  its  entirety,  in  1864,  in  a  book,  which  he 
entitfed ' '  First  Outlines  of  a  Dictionary  of  Solubilities  of  Chemical  Substances/' 
and  which  ccmtained  a  compilation  of  nearly  all  the  data  on  the  subject  pub- 
lished before  1860.  It  was  at  once  recognized  as  a  most  valuable  contribution 
to  chemical  literature;  but  for  many  years  it  has  been  difficult  to  obtain  this 
WQnk,  as  the  limited  ^tion  which  was  published  was  soon  wholly  exhausted. 
Since  then  nothing  has  appeared  on  the  subject  except  the  brief  tabulations 
found  in  various  reference  books,  and  no  attempt  has  been  made  to  cover  the 
^ibcie  subject. 

^-  It  18  needless  to  state  that  the  growth  of  chemical  science  suxce  the  publication 
-d  FnrfesBor  Storer's  book  has  been  so  enormous  that  that  work  has  lost,  at  least 
^agreat  ext^it,  the  practical  value  it  possessed  thirty  years  ago.  This  growth 
^  been  indeed  so  great,  and  the  data  which  have  accumulated  suxce  1860  so  far 
;  nrpass  the  earlier  in  volume,  that  a  simple  revision  of  Professor  Storer's  book 
Fi^as  impracticable,  and  it  therefore  seemed  best  to  start  afresh. 
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With  the  facilities  offered  by  the  various  scientific  libraries  at  Harvaid 
University,  the  Massachusetts  Institute  of  Technology,  and  other  libraries  in 
Boston,  it  has  been  possible  to  collect  neariy  all  the  data  relating  to  the  subject 
For  the  work  before  1860  Professor  Storer's  work  has  been  found  invaluable.  | 

The  method  pursued  has  been  to  form  a  preliminary  list  of  compounds 
with  more  or  less  data  by  consulting  the  two  most  complete  works  on  inorganic 
chemistry — Gmelin-Kraut's  "Handbuch  der  anorganischen  Chemie'^  and 
Graham-Otto-Michaelis's  "Lehrbuch."  These  statements  have  been  verified 
and  elaborated  by  consulting  the  origmal  memoirs  in  all  the  periodicals  devoted 
to  chemical  literature  which  were  obtainable.  The  •'  Jahresbericht  der  Chemie  " 
also  has  been  used  extensively  in  tracing  references,  but  the  original  memoirs 
have  always  been  consulted  and  references  given  to  them  when  pos0ible. 

It  has  been  found  impracticable  to  draw  any  distinction  as  to  reliability 
between  the  various  data  given  by  different  observers.  It  was  manifestly 
impossible  to  attempt  to  verify  experimentally  the  statements  of  those  who 
have  carried  on  the  researches,  for  the  most  assiduous  labor  of  nmny  could 
only  cover  a  small  portion  of  the  attested  facts.  Therefore,  even  when  two 
statements  are  directly  contradictory,  both  have  been  given  with  the  authority 
for  each.  The  only  exception  to  this  has  been  made  when  more  recent  dis- 
coveries have  shown  beyond  any  reasonable  doubt  the  falsity  of  previous  work. 
In  this  way  some  of  the  older  manifestly  inaccurate  work  has  been  omitted.  In 
a  majority  of  cases  the  more  recent  work  may  l)e  considered  to  be  the  more 
accurate,  but  this  is  not  the  invariable  rule.  A  Synchronistic  Table  of  the  more 
conunon' periodicals  is  given  in  the  Appendix,  whereby  it  is  easy  to  determine 
the  date  of  the  publication  of  a  research  to  which  reference  is  made. 

It  may  1^  objected  by  the  practical  chemist  that  most  of  the  work  previous 
to  1850  might  well  have  been  omitted,  but  a  great  deal  of  this  work  possesses  at 
least  a  historical  value,  and  often  furnishes  facts  which  have  not  since  been 
verified ,  AI  uch  of  the  earlier  work,  when  obviously  of  less  importance,  has  been 
printed  m  smaller  type. 

Tlie  iiini  has  been  to  include  in  this  volume  all  analyzed  inorganic  substances, 
that  is,  all  substances  which  do  not  contain  carbon,  but  exception  has  been  made 
in  the  ca,se  of  CO2,  CO,  CS2,  the  carbonates,  cyanides,  ferro-cyanides,  etc., 
which  iiiv  here  included. 

The  work  has  been  brought  up  to  March,  1894,  when  this  volume  went  to 
press^  and  the  results  of  researches  published  since  that  time  are  not  included 
in  the  present  edition. 

It  is  hoped  that  this  book  will  fill  to  some  extent  the  want  that  has  been  felt 
by  chemists  for  a  compilation  of  this  nature.  While  it  has  been  attempted  to 
makD  tlic  \>o6k  as  free  from  errors  as  possible,  nevertheless  it  is  naturally  im- 
possibh*  tv  avoid  many  mistakes,  and  the  compiler  will  be  very  grateful  to  those 
who  may  call  his  attention  to  any  errors  or  omissions. 

A.  M.  C.  ^ 

Camhridce,  Mass.,  Aug.,  1895.  r^^^^,^ 
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PREFACE  TO  SECOND  EDITION 

During  the  twenty-J5ve  years  which  have  elapsed  smce  the  pubUcation  of  the 
first  edition  of  this  dictionary,  a  very  large  amount  of  work  has  been  published 
in  chanical  periodicals,  containing  data  concerning  the  solubility  of  inorganic 
chemical  compounds.  As  it  was  impossible  for  the  compiler  of  the  first  edition 
to  devote  the  time  necessary  for  the  collecting  of  the  published  data,  it  was 
necessary  to  employ  assistance,  and  Dr.  Dorothy  A.  Hahn,  Professor  of  Chem- 
istry, Mt.  Holyoke  College,  was  engaged  for  this  work.  Dr.  Hahn  has  collected 
the  larger  part  of  the  material  in  this  book,  which  work  in  spite  of  its  arduous 
and  tedious  nature,  she  has  performed  in  a  most  painstaking  manner. 

The  compilation  and  arrangement  of  the  data  collected  by  Dr.  Hahn,  which 
devolved  upon  the  original  author,  took  much  time.  This,  together  with  diflS- 
culties  in  printing,  caused  by  the  general  conditions  after  the  war,  has  delayed 
the  publication  until  the  present  year,  although  the  work  was  begun  in  1916, 
and  it  has  only  been  brought  up  to  January  1st  of  that  year. 

Since  the  publication  of  the  first  edition  of  this  work.  Dr.  Atherton  Seidell  has 
brought  out  two  editions  of  his  book,  entitled  "Solubilities  of  Inorganic  and 
Organic  Substances,"  which  covers  quite  a  different  field,  as  he  considers  only 
quantitative  data  and  those  only  for  the  commoner  substances.  Dr.  Seidell  has 
followed  the  plan  in  most  cases  where  there  are  several  available  solubiUty 
determinations  of  a  substance,  of  selecting  and  averaging  the  more  reliable 
results,  and  embodying  them  in  tables.  Although  this  undoubtedly  facilitates 
ready  reference,  it  has  seemed  better  to  adhere  to  the  original  plan  of  the  first 
edition,  and  to  publish  all  the  data  in  the  form  of  the  original  authorities  with 
references  and  dates,  so  that  the  user  may  be  at  liberty  to  use  his  own  judgment 
in  selection.  Some  few  of  the  tables  arranged  by  Dr.  Seidell,  however,  have 
seemed  to  possess  decided  advantages  over  any  other  published  data  and  they 
have  been  incorporated  in  the  present  volume.  It  is  desired  also  to  acknowledge 
indebtedness  to  Dr.  Seidell's  work  for  certain  other  tables  where  the  original 
source  were  not  available  to  the  present  compilers. 

The  same  plan  and  arrangement  used  in  the  first  edition  has  been  followed 
with  certain  elaboration,  however,  of  the  arrangement  of  data  on  the  solubiUty 
of  two  or  more  salts  in  a  solvent,  which  is  explained  in  the  Explanatory  Preface. 

Data  published  since  the  first  edition  on  the  cobalt  and  chromium  ammonia 
compounds  and  those  of  the  platinum  group  have  been  omitted,  as  it  seemed 
that  8(dubility  data  on  those  compoimds  possessed  very  little  general  interest. 

As  stated  in  the  preface  of  the  first  edition,  while  every  possible  attempt  has 
been  made  to  avoid  errors,  it  is  manifestly  impossible  to  avoid  many  mistakes  in 
a  work  of  this  nature,  and  the  compiler  will  be  glad  to  have  his  attention  called 
^  any  errOTs  or  omissions. 

WnjiiNOTON,  Del.,  Jan.,  1921. 
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EXPLANATORY  PREFACE 

In  order  to  reduce  this  volume  to  a  convenient  dze  tlJe  subject-matter  has  been 
abbreviated  and  condensed  as  far  as  seemed  compatible  with  clearness;  but  it 
has  been  the  aim  not  to  use  any  abbreviations  which  are  not  at  once  intelli^ble 
without  consulting  the  explanatory  table.  The  more  common  chemical  for- 
mula have  been  universally  used,  thereby  saving  a  large  amount  of  space 
without  detracting  from  ready  intelligibility  to  chemists. 

The  solubility  of  the  substance  in  water  is  first  given,  the  data  bemg  arranged 
chronologically  in  the  longer  articles.  Then  follow  the  specific  gravities  of  the 
aqueous  solutions,  and  also  any  data  obtainable  regarding  their  bpiling-points; 
other  physical  data  concerning  solutions  are  not  included.  Following  this  is  the 
scdubility  of  the  substance  in  other  solvents — first  the  inorganic  acids,  then 
alkali  and  salt  solutions,  and  finally  organic  substances. 

Owing  to  the  great  increase  of  data,  published  during  the  last  twenty  years, 
on  the  simultaneous  solubility  of  two  or  more  salts  in  a  given  solvent,  it  has 
been  f  oimd  necessary  to  plan  some  arrangement,  whereby  such  data  can  easily 
be  found,  and  the  plan  adopted  is  as  follows:  The  data  for  the  solubility  of  two 
salts  in  a  solvent  is  placed  under  the  salt  which  comes  first  according  to  the 
alphabetical  arrangement  in  this  dictionary,  and  the  order  of  the  data  on  various 
salts  imder  the  same  heading  follows  the  alphabetical  order  of  the  salts  consid- 
ered. Thus  the  data  on  the  solubility  of  NHiCl+BaCh,  NH4CI+CUCI2, 
and  NH4Cl+PbCl2,  and  NH4C1+(NH4)2S04  are  placed  under  Ammonium 
Chloride  and  arranged  in  the  given  order.  Certain  exceptions  have  been  made 
to  this  rule,  where  the  data  directly  concerns  the  solubility  of  a  salt  in  a  solu- 
tion of  another  salt,  in  which  case,  it  is  placed  under  the  former.  Numerous 
cross  references,  however,  are  given,  which  it  is  hoped  will  avoid  confusion. 

In  many  cases  no  definite  distinction  can  be  drawn  between  the  phenomena 
of  solution  and  decomposition..  At  present  the  theory  of  solution  is  in  a  confused 
state,  and  until  what  really  takes  place  when  a  substance  dissolves  is  thoroughly 
understood  no  distinct  line  can  be  drawn.   The  whole  subject  is  imsettled  at  the 
present  time;  for  while  many  chemists  believe  in  the  so-called  "dissociation*' 
theory,  yet  the  "hydrate"  theory  is  not  without  its  supporters.    It  is  not  my 
intention  to  discuss  the  theoretical  side  of  the  question,  which  has  been  so  well 
treated  in  many  recent  works.    It  is,  however,  obvious  that  the  phenomena  are 
essentially  different,  when,  for  example,  sodium  carbonate  is  dissolved  in  water,^ 
m  which  case  the  original  salt  is  deposited  on  evaporation,  and  when  iron 
dissolved  in  sulphuric  acid,  and  the  solution  deposits  a  sulphate  of  iron.    Yet 
is  still  the  custom  to  speak  of  iron  as  soluble  in  sulphuric  acid,  although  it  wp\ 
be  much  more  acciu^te  to  say  that  the  sulphuric  acid  was  decomf 
iron.    It  has  thus  been  found  impracticable  to  draw  a  sharp  lin^P§l^ 
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tion  and  decomposition,  and  the  term  '^  soluble  "  has  in  general  been  used 
where  a  solution   of  some  sort  is  formed  by  the  action  of  the  solvent. 

The  matter  of  alphabetical  arrangement  of  chemical  compounds,  in  the 
present  somewhat  confused  state  of  chemical  nomenclature,  has  been  a  difficult 
question  to  decide.  The  plan  followed  has  been  practically  that  of  the  standard 
Dicrlonaries  of  Chemistry,  whereby  the  compounds  of  metals  with  one  of  the 
non-metallic  elements  have  been  classified  under  the  metals,  while  the  salts  of 
the  otl^pr  acids  (the  oxygen  acids  so  called  and  some  few  others)  have  .been 
arranged  alphabetically  under  the  acids.  Thus  barium  chloride  is  found  under 
barium,  while  barium  chlorate  is  found  under  chloric  acid.  No  exception  has 
been  made'ln  the  case  of  the  rare  metals,  as  is  usually  the  custom  in  Dictionaries 
of  Chemistry.  Double  salts  are  to  be  found  under  the  word  which  comes  first 
alphabetically;  thus,  "conmion  alum,"  potassium  aluminum  sulphate,  is  found 
under  aluminum  sulphate  as  aluminum  potassium  sulphate  (under  sulphuric 
acid),  but  ammonia  chrome  alum  is  found  under  ammonium  sulphate  as  am- 
monium chromium  sulphate.  In  the  same  way  the  double  sulphate  and  chro- 
mate  of  potassium  is  found  under  potassium  chromate  (chromic  acid),  and  not 
under  potassium  sulphate  (sulphuric  acid).  The  double  chloride  of  ammonium 
and  magnesium  is  found  under  ammonium  chloride  (ammonium),  while  the 
double  chloride  of  potassium  and  magnesium  is  found  under  magnesium  chloride 
(magnesium).  An  exception  is  made,  however,  in  the  case  of  double  compounds 
of  salts  of  oxygen  acids  with  salts  containing  a  single  non-metallic  element,  in 
which  case  they  are  always  found  under  the  oxygen  acki.  Thus  the  double 
sulphate  and  chloride  of  lead,  PbS04,  PbCl2,  is  found  under  lead  sulphate 
(sulphuric  acid),  and  not  under  lead  chloride  (lead). 

The  above  method  in  some  cases  widely  separates  analogous  compounds, 
but  it  was  found  to  be  the  only  practical  way  to  a  strictly  alphabetical  arrange- 
ment, which  is  no  necessary  in  a  book  containing  so  many  very  short  articles. 

The  ammonia  addition-products  furnished  another  difficulty.  While  their 
nature  is  more  or  less  definitely  understood  in  the  cobalt,  platinum,  etc.,  com- 
pounds, and  a  definite  nomenclature  is  in  general  use,  there  is  an  absolute  lack 
of  anything  of  the  kind  in  the  less  definite  compounds.  It  is  good  usage  to 
speak  of  cupranunonium  compounds,  but  how  shall  we  designate  the  analogous 
cadmium  compounds?  *'Cadmammonium"  has  not  yet  received  the  sanction 
of  chemists,  and  AICI3,  NHs  is  a  still  worse  case  for  naming.  I  have,  therefore, 
not  attempted  to  name  these  compounds,  but  classified  them  all  under  the  salts 
to  which  the  anmionia  is  added,  affixing  the  word  ammonia,  thus:  aluminum 
chloride  ammonia,  cadmium  chloride  ammonia,  and  also  cupric  chloride  am- 
monia for  tlie  salt  now  almost  universally  known  as  cuprammonium  chloride. 

The  ammonia  compounds  of  cobalt,  chromium,  mercury,  and  the  platinum 
metals  are  arranged  alphabetically  according  to  their  univei*sally  accepted 
names,  a  list  of  which  is  given  under  each  of  those  elements. 

It  has  further  been  necessary  to  settle  arbitrarily  the  question  whether  a  sub- 
stance should  be  considered  as  a  double  salt  or  a  salt  of  a  conipoju,i>(J^9id  con- 
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taming  one  of  the  metals.  For  example,  ''fluosilicates"  (or  silicofluorides,  as 
some  may  prefer)  is  the  general  name  for  the  double  fluorides  of  SiFi  and  a 
metal,  but  this  unanimity  in  usage  gradually  disappears  as  the  basic  elements 
become  more  nearly  alike,  so  that  it  is  impossible  to  draw  a  line  between  such 
compoimds  and  a  compound  such  as  the  double  chloride  of  magnesium  and 
potassium,  for  which  indeed  the  name  ''potassium  chloromagnesate"  has  been 
proposed.  The  aim  has  been  in  all  these  cases  to  follow  the  best  usage  rather 
than  make  an  absolutely  homogeneous  system  of  nomenclature  out  of  the  exist- 
ing cotifusion. 

In  the  matter  of  formulae  no  attempt  at  uniformity  has  been  made.  Thus  in 
the  case  above  some  chemists  write  the  formula  of  the  double  chloride  of  mag- 
nesium and  potassium  aS  KMgCli,  others  as  KCl,  MgCl^  The  form  here 
used  has  been  in  most  cases  that  of  the  author  f  fom  whom  the  data  are  taken. 

The  prefixes  mono,  di,  tri,  ortho,  pyro,  etc.,  have  in  general  been  disregarded 
in  the  alphabetical  arrangement,  and  have  been  printed  in  italics.  Exceptions 
to  this  have  been  made,  however,  in  the  cobalt,  chromium,  etc.,  ammonium 
compoimds,  and  in  a  few  others,  as  dithionic,  perchloric,  etc.,  acids.  Cross 
references  have  been  used,  so  as  to  prevent  any  confusion  arising  from  lack  of 
uniformity  in  this  respect. 

In  the  Appendix  will  be  found  formulae  and  tables  for  the  conversion  of  the 
degrees  of  various  hydrometer  scales  into  specific  gravity,  and  a  Synchronistic 
Table  of  the  Periodicals  to  which  references  are  most  frequently  made. 
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aba. — absolute. 

fttiiOB. — atoioiq)liero. 

b.-pt. — ^boiling-point. 

oomp. — compound. 

oonc. — oonoentrated. 

ooiT. — corrected. 

cryBt. — crystallisedy  oiystalline 

deoomp. — deoomposey  decomposes, 

decomposition,  etc. 
dil.— dilute, 
eutee. — eutectic. 
iDsoL — ^insoluble. 
M. — a  univalent  Metal. 
Min. — ^Mineral, 
md. — molecule. 


m.-pt. — ^melting-point, 
ord. — ordinary, 
n. — ^normal. 

PPt-f  pptd.,  etc. — ^precipitate,  pre- 
cipitated, etc. 
pt. — ^part. 
sat. — saturated, 
si.— =^lightly. 
sol. — soluble, 
sp.  gr.— specific  gravity. 
8i4)ersat. — supersaturated, 
t^"  temperature  in  Centigrade  degrees, 
temp. — temperature, 
tr.  pt. — transition  point, 
vol. — volume. 
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Actinium  emanation. 

Solubility  coefficient  of  actinium  emanation 
in  HsO  at  room  temp,  is  2. 

If  the  solubility  of  actinium  emanation  in 
HsO  IB  made  » 1,  the  relative  solubility  of  the 
enumation  in  sat.  KCI+Aq^CO;  in  cone. 
H^4=0.95;  in  ethyl  alcohol«l.l;  in  amyl 
fJeohol>1.6;  in  bexizaldehyde»1.7;  in  ben- 
iene-1.8;  in  toluene =1.8;  in  petroleum « 
1.9;inCS,-2.1atl8*. 

(Heveay,  Phys.  Zeit.  1911, 12. 1221^ 


Air,  Atmospheric. 
See  also  Nitrogen  and  Oxygen. 

100  Tok.  HtO  at  15*"  And  760  mm.  absorb  about  5 
vok  atmonyherio  air.    (Sauasure.) 

1  Td.  HsO  at  t^  and  760  mm.  pressure  absorbs 
V  vols,  atmoroheric  air  reduced  to  760  mm. 
andO". 


0.02471 
0i>2406 
04)2345 
0.02287 
0.02237 
0.02179 
0.02128 


7 
8 
9 
10 
11 
12 
13 


0.02080 
a02084 
0.01192 
0.01953 
0.01916 
0.01882 
0.01851 


14 
15 
16 
17 
18 
19 
20 


0.01822 
0.01795 
0.01771 
0.01750 
0.01732 
0.01717 
0.01701 


(Bunsen's  Gasometry.) 

1  i.  HjO  absorbs  cc.  N  and  O  from  air  at  t** 
and  760  mm.  pressure. 


0 

5 

10 

15 

20 


N 


16.09 
14.18 
12.70 
11.67 
11.08 


cc. 
O 


8.62 
7.60 
6.79 
6.25 
5.93 


CO. 

N+0 


24.71 
21.78 
19.49 
17.92 
17.01 


,  Gasometr.  Methoden,  2te  Aufl.  209, 
220.) 


1 1.  H2O  absorbs  cc.  N  and  O  from  air  at  t^ 
and  760  mm.  pressure  (dry). 


10 
15 
20 
25 


OC.N 


15.47 
13.83 
12.76 
11.78 


cc.  O 


7.87 
7.09 
6.44 
5.91 


N+O 


23.34 
20.92 
19.20 
17.69 


%0 


33.74 
33.86 
33.55 
33.40 


(Roscoe  and  Lunt,  Chem.  Soo  66.  568.) 

1 1.  HjO  absorbs  cc.  N  and  O  from  air  at  t® 
and  760  nmi. 


0 

6.0 

6.32 

9.18 

13.70 

14.10 


ocN 


19.53 
16.34 
16.60 
15.58 
14.16 
14.16 


oc.  O 


10.01 
8.28 
8.39 
7.90 
7.14 
7.05 


%0 


33.88 
33.60 
33.35 
33.60 
33.51 
33.24 


(Pettersson  and  Sond^n,  B.  22.  1439.) 

1  I.  HsO  absorbs  cc.  N  (0^  and  760  mm.) 
from  atmospheric  air  at  t^  and  760  mm. 
pressure  (diy). 


cc.  N 


19.14 
18.20 
17.34 
10.54 
15.81 


10 
12 
14 
16 
18 


CO.  N 


15.14 
14.53 
13.98 
13.48 
13.03 


20 
22 
24 
25 


00.  N 


12.63 
12.27 
11.95 
11.81 


(Hamberg,  J.  pr.  (2)  83.  447.) 

1  1.  HjO  absorbs  cc.  N  from  air  at  t**  and 
760  Dun.  pressure. 

t* 

cc.  N 

t« 

CO.  N 

f 

00.  N 

0 
5 

19.29 
17.09 

10 
15 

15.36 
13.95 

20 
25 

12.80 
11.81 

(Dittmar,  Challenger  Expedition,  vol.  1.  pt.  1.) 


AIR,   ATMOSPHERIC 


1 1.  HsO  sat.  with  air  at  t^  and  760  mm.  con- 
tains cc.  O  (red.  to  0**  and  760  mm.). 


f* 

oc.  0 

t'' 

rc.O 

t* 

cc.  0 

0 

10.187 

11 

7.692 

22 

6.114 

1 

9.910 

12 

7.518 

23 

5.999 

2 

9.643 

13 

7.352 

24 

5.886 

3 

9.387 

14 

7.192 

as 

5.776 

4 

9.142 

16 

7.038 

26 

5.IJ60 

6 

8.907 

16 

6,891 

27 

5.564 

6 

8.682 

17 

6.730 

28 

5.400 

7 

8.467 

18 

6.6U 

29 

5,3.57 

8 

8.260 

19 

6.4g2 

30 

5.2.^5 

9 

8.063 

20 

6.356 

10 

7.873 

21 

6.233 

... 

(Winkler,  B.M.  1773.) 

1  vol.  H,0  absorbs  0.01748  vol.  air  at  24.05^ 
and  760  mm.  pressure.     (Winkler,  B.  21. 

Composition  of  the  absorbed  air  between  0* 
and  24*^is  34.91%  O  and  66.09%  N  (Bunsen) : 
between  16*  and  16*,  32.17%  O  and  67.83%  N 
(K5nig  and  Kranch,  Z.  anal.  19.  269);  32% 
O  and  68%  N  (Regnault);  at  0*  36.1%  O; 
l(f,  34.8%  O:  20»,  34.3%  O;  26*.  33.7%  O 
(Winkler,  B.  21.  2483).  See  also  Roscoe  and 
Lunt,  and  Pettersson  and  Sond6n,  page  1. 


Solubility  of  atmos. 

oxygen  and  nitrogen 

in  1000  cc.  H,0  at  760  mm. 

pressure 

(calc). 

Temp 

Oiyeoa 

Nitrogen 

Tooip 

UEysvn 

NltfCHtf?!! 

CC. 

Cfl. 

cc. 

CC. 

0" 

10.19 

18.45 

39= 

5.33 

10.30 

'   1 

9.91 

17.90 

30 

5.24 

10.15 

2 

9.fr4 

17.56 

31 

5.15 

9.99 

^ 

9.39 

17.12 

32 

5.07 

9.83 

4 

9.U 

16.71 

33 

4.99 

9.67 

6 

8.91 

16.30 

34 

4.91 

9.52 

e 

8.^ 

15.91 

35 

4.83 

9.37 

7 

8.47 

15,54  , 

36 

4.76 

9.22 

8 

8.26 

15.18 

37 

4.69 

9.08 

9 

S.O0  , 

14.83 

a8 

4.62 

8.94 

10 

7.87 

14.50 

30 

4.55 

8.81 

11 

7.69 

14,19 

40 

4.43 

8.67 

12 

7.-52 

13.89 

41 

4.42 

8.55 

13 

7.35 

13.61 

42 

4.35 

8.43 

14 

7.19 

13.33 ; 

43 

4,38 

8.31 

16 

7.i>4 

13.07 

4-1 

4,22 

8.20 

16 

6.SH 

12.83 

45 

4.15 

8.09 

17 

6.75 

12.57 

46 

4.09 

7.97 

IS 

♦i.6i 

12.34 

47  ; 

4.03 

7.87 

19 

6.4s 

12.12 

48 

3.97 

7.76 

20 

fi.;i5 

11.91 

49 

3.91 

7.65 

21 

ikSA 

11.71 

50 

3.85 

7.55 

22 

fj.  lU 

11.52 

5L 

3.79 

7,45 

23 

.j.^-^S 

lL3^i 

52 

3.74 

7.34 

24 

*S,S6 

11.14 

53 

3.6S 

7.24 

25 

5.75 

10,96 

54 

3.62 

7.13 

26 

'KiA 

10.79 

55 

3,56 

7.03 

27 

.x54   1 

10.62 

56 

3.51 

6.92 

2S 

5  4:^ 

10.46 

57 

3.45 

6.81 

Solubility  of  atmos.  etc. — Continued 


Temp    Oxyfen   Nitrofen    Temp    Oxygen  Nitrosen 


68** 

69 

60 

61 

62 

63 

64 

66 

66 

67 

68 

69 

70 

71 

72 

73 

74 

76 

76 

77 

78 

79 


cc. 

3.39 

3.34 

3.28 

3.22 

3.16 

3.10 

3.04 

2.98 

2.92 

2.86 

2.79 

2.73 

2.66 

2.60 

2.63 

2.47 

2.40 

2.33 

2.26 

2.19 

2.12 

2.04 


oc. 

6.71 

6.60 

6.60 

6.39 

6.27 

6.16 

6.06 

5.94 

5.82 

6.70 

6.69 

6.47 

5.36 

6.23 

6.10 

4.98 

4.86 

4.72 

4.69 

4.46 

4.32 

4.18 


80** 
81 
82 
83 
84 
86 
86 
87 
88 
89 
90 
91 
92 
93 
94 
96 
96 
97 
98 
99 
100 


(Winkler,  B.  1901,  34. 


cc. 

1.97 

1.89 

1.81 

1.73 

1.66 

1.67 

1.48 

1.39 

1.30 

1.21 

1.11 

1.02 

0.92 

0.81 

0.71 

0.60 

0.48 

0.37 

0.27 

0.13 

0.00 


cc. 

4.03 

3.88 

3.73 

3.67 

3.41 

3.24 

3.07 

2.89 

2.71 

2.62 

2.32 

2.12 

1.91 

1.70 

1.48 

1.25 

1.01 

0.77 

0.62 

0.27 

0.00 


1440.) 


Absorption  of  atmospheric  air  by  HjO  at  t** 
and  760  mm.  pressure.  /9  »  coefficient  of 
absorption.  /3i  =  "Solubility."  (See 
under  oxygen.) 


0 
5 
10 
15 
20 
26 
30 
35 
40 
46 
50 


P 


0.02881 
2543 
2264 
2045 


1724 
1606 
15a3 
1418 
1351 
1297 


/3i 


.02864 
2521 
2237 
2011 
1826 
1671 
1539 
1420 
1315 
1224 
1140 


66 
60 
66 
70 
76 
80 
85 
90 
96 
100 


/5 


0.01263 
1216 
1182 
1166 
1137 
1126 
1119 
1113 
1109 
1106 


fix 


0.01059 
0978 
0892 
0801 
0705 
0600 
0481 
0343 
0185 
0000 


(Winkler,  B.  1901,  34.  1409.) 

Sea-water  absorbs  less  O  and  N  from  air 
than  pure  HsO,  but  the  ratio  between  O  and  N 
remams  constant.  In  sea-water  sat.  with  air 
at  6.22"  the  oxygen  was  33.60%  of  the  total 
gas  absorbed,    (rettersson  and  Sond^n.) 

1  1.  searwater  absorbs  cc.  N  and  O  from  air 
at  t"  and  760  mm.  pressure. 


t° 

cc.  N 

cc.O 

N+O 

%0 

0 

6 

10 

15 

14.41 
13.22 
12.08 
11.01 

7.77 
6.93 
6.29 
6.70 

22.18 
20.16 
18.37 
16.71 

36.03 
34.39 
34.24 
34.11 

(Tomoe,  Norwegian  North  Atlantic  Exped. 
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ALUMINATE,  CALCIUM 


11. 

aea  water  absorbs  cc.  N 
and  760  mm. 

from 

air  at  t^ 

t* 

ccN 

t° 

cc.  N 

t« 

cc.N 

0 
5 

15.60 
13.86 

10 
15 

12.47 
11.34 

20 
25 

10.41 
9.62 

(Dittmar.) 

1  L  sea-water  absorbs  cc.  N  (O"*  and  760  nun.) 
from  atmospheric  air  at  t"*  and  760  mm. 
preasure  (dry). 


t« 

oc  N 

t« 

cc.  N 

t* 

cc.  N 

0 

14.85 

10 

12.06 

20 

10.25 

2 

14.20 

12 

11.62 

22 

9.98 

4 

13.60 

14 

11.23 

24 

9.73 

6 

13.04 

16 

10.87 

25 

9.62 

8 

12.53 

18 

10.54 

(Hamberg.) 

Absorption  of  air  which  is  free  from  car- 
bonic acid  bv  HsS04  at  18''  and  760  mm.  a*- 
coefficient  of  solubility. 


Hi80« 


98% 
90% 

80% 


0.0173 
0.0107 
0.0069 


HiSO« 


70% 
60% 
50% 


0.0055 
0.0059 
0.0076 


(Towar,  Z.  anorg.  1906,  60,  388.) 

Abaolate  alcohol  abiorbs  0.11  vol.  gaa  from  air,  V*  of 

wtucli  IB  O  and  */%»  N.    On  mudns  with  an  equal  vol. 

HiO.  Vi  of  the  diMolT«d  gaa  is  given  off.    (D0bereiner.) 

100  Tok.  aloofaol  (95.1  %)    absorb    14.1  vola.  air. 

(Bobinet.  C.  R.  M.  606.) 

100  vok.  petroleum      absorb  6.8    vola.  air. 
"      "     oil  of  lavender  "       6.89    "    ** 
•*     benjene  "     14.0      '*    " 

••      ••     oil  of  turpentine"    24.18    "    " 
(Robinet.  l.e.) 

1  voL  ether  at  760  mm.  pressure  absorbs 
0.290  vds.  air  at  0^  0.287  vols,  at  10'; 
0.286  vols,  at  15"*.  (Christoflf,  Z.  phys.  Ch. 
1912, 79.  459.) 

AlcohoL   CsHiOH. 

Sp.  gr.  of  pure  ethyl  alcohol  H-Aq.  at  25° 


akLl 

%>.  gr. 

alooliol 

Sp.gr. 

0 

0.997077 

55 

0.898502 

2 

0.993359 

60 

0.886990 

5 

0.988166 

65 

0.875269 

6 

0.986563 

70 

0.863399 

10 

0.980434 

75 

0.851336 

15 

0.973345 

80 

0.839114 

20 

0.966392 

85 

0.826596 

25 

0.958946 

90 

0.813622 

30 

0.950672 

95 

0.799912 

35 

0.941469 

98 

0.791170 

40 

0.931483 

99 

0.788135 

45 

0.920850 

100 

0.785058 

50 

0.909852 

— 

— 

(Odbome,  McKelvy  and  Bearce,  Bureau  of 
Standards,  Sci.  Paper  No.  197.) 


Alum,  Ammonia* 

See  Sulphate,  aluminum  ammonium. 
Alum,  Chrome, 

See  Sulphate,  aluminum  chromium. 
Alum,  Iron, 

See  Sulphate,  aluminum  ferric. 
Alum,  Potash, 

See  Sulphate,  aluminum  potassium. 
Alumina* 

See  Aluminum  oxide. 

Aluminic  add,  HsAliOt »  AliOs,  HiO. 

Aluminum  hydroxide  possesses  acid  prop- 
erties, and  salts  corresponding  to  an  acid  of 
the  above  formula  exist. 

See  Aluminum  hydroxide. 

Aluminates. 

All  aluminates  are  insol.  in  H9O  except 
those  of  K  and  Na  (Fremy)  and  Ba  (Beck- 
mann,  J.  pr.  (2)  26.  385). 

Barium  aluminate,  BaAls04+4HsO. 

Sol.  in  10  pts.  HtO;  can  be  recryst.  from 
alcohol.    (Deville,  J.  pr.  87.  299.) 

-f  5HjO.  SI.  sol.  in  H,0  with  decomp. 
(Allen,  Am.  Ch.  J.  1900,  24.  313.) 

+7HtO.  SI.  sol.  in  cold,  not  completely 
sol.  in  hot  H,0.  Sol.  in  cold  dil.  HCl+Aq. 
(Beckmann,  J.  pr.  (2)  26.  385.) 

Ba,Al,06+5H,0.  Sol.  in  20  pts.  H,0  by 
boiling.    (Beckmann,  B.  14.  2151.) 

Insol.  in  alcohol. 

SI.  sol.  in  HsO  with  decomp.;  insol.  in 
alcohol.    (Allen,  Am.  Ch*.  J.  1900,  24.  311.) 

Ba»Al,0«4-7-llHiO.  Sol.  in  15  pts.  H,0 
with  decomp.  into  BajAljOft-f  5H2O;  insol.  in 
alcohol.    (Beckmann.) 

Barium  aluminate  bromide,  BaAl204,  BaBrs 
+11H,0. 

Sol.  in  HtO.    (Beckmann,  J.  pr.  (2)  26. 385, 

474.) 

Barium  alummate  chloride,  BaAlsOi,  3BaCl2 
+6H,0. 

Sol.  in  H2O.    (Beckmann,  I.e.) 

BaAltOi,  BaCl2+llH20.  Sol.  in  H,0. 
(Beckmann,  I.e.) 

Barium  alummate  iodide,  BaAli04,  Bait. 
Sol.  in  HjO.    (Beckmann,  I.e.) 

Calcium  aluminate,  CaO,  AI2O1* 

Decomp.  by  H2O  but  does  not  "set."  So 
in  HCl;  insol.  in  HNOi,  H2SO4,  and  HI 
(Dufau,  C.  R.  1900, 131.  543.) 

Ca,Ala06+7H,0.  Slowly  decomp.  b 
HtO;  si.  sol.  in  HtO.  (Allen,  Am.  Ch.  i 
1900,  24.  316.) 

CasAltOe.  Insol.  in  HtO:  not  decomp.  by 
KOH+Aq;  80I.  injwj^^^^^ei^^lf.  i8. 


ALUMINATE,  COBALT 


H-GHiO.  Ppt;  d.  sol.  in  HjO:  inaol.  in 
alcohol.    (AUen,  Am.  Ch.  J.  1900,  M.  316.) 

3Al,0,.4CaO-f3H,0.  Ppt.  (PViedd,  BuU. 
Soc.  Min.  1903,  26.  12i;  C.  C.  1904, 1.  430.) 

Cobalt  alumiiiate* 

"Thenard'8  or  Leiihner^a  blue."  Insol.  in 
H,0. 

C0AI9O4.  Insol.  in  HiO  and  acids.  (Ebel- 
men.) 

Cobalt  magnesium  aluminate,  [Mg;Co]Als04. 
** Spinel  Blue."    Insol.  in  H,0  or  HQ-f  Aq. 
(Ebelmen.) 

Gluclnum  aluminate,  GLAls04. 

Min.  ChryaoberyU.  Not  attacked  by  acids, 
but  decomp.  by  KOH-fAq. 

Iron  (ferrous)  aluminate,  FeAli04. 

Min.  HercynUe,    Not  attacked  by  acids. 
Litbium  aluminate,  LiAlOs. 

Sol.  in  H,0.  (Weyberg,  C.  C.  1906,  II. 
1659.) 

Lithium   hydrogen   aluminate,   LiHAli04+ 
6H,0. 
SI.  sol.  in  HsO;  decomp.  on  boiling.    (Allen, 
Am.  Ch.  J.  19fl0,  24.  310.) 

Magnesium  aluminate,  MgAl|04. 

Min.  Spind.    Insol.  in  HsO. 

Insol.  m  HNOi+Aq;  very  si.  sol.  in  HCl 
+Aq:  partly  sol.  in  HtS04  at  boiling  temp. 
(Abich,  Pogg.  28.  316.) 

Sol.  by  standing  2  hours  at  210^  with  a 
mixture  of  3  pis.  HjS04  and  1  pt.  HtO,  orby 
boiling  with  this  mixture  together  with  BF, 
(Mitscherlich,  J.  pr.  81.  106.) 

SI.  sol.  in  HCl.  HF,  and  HiSO*;  insol.  in 
HNO,.    (Dufau,  Bull.  Soc.  1901,  (3)  26. 669.) 

Manganout  aluminate. 

Insol.  in  HiO  and  acids.  (Ebelmen,  A.  ch. 
(3)  22.  225.) 

MnAlj04.  Insol.  in  HCl-fAq;  readily 
attacked  by  HF.  HNOt  and  H1SO4. 

Decomp.  by  tusion  with  alkali  chlorate, 
nitrate,  oxide  or  carbonate.  (Dufau,  C.  R. 
1902, 186.  963.) 

Nickel  aluminate. 

Insol.  in  H2O. 
Potasssium  aluminate,  KtAls04+3H20. 

Decomp.  by  dissolving  in  pure  HiO  with 
separation  of  AljOi.  (Fremy,  A.  ch.  (3).  12. 
362.)  Can  be  recrystallised  from  water  con- 
taining a  little  alkali,  without  decomposition. 
(Fremy.) 

Insoi.  in  alcohol. 

Sodium  aluminate,  NatAls04. 

Easily  and  completely  sol.  in  cold  HjO. 
(Schaffgotsch,  Pogg.  48.  117.) 

-f  4HjO.  InsoL  in  alcohol.  (Allen,  Am. 
Ch.  J.  1900,  24.  308.) 


Na«AlsOe.  Miscible  with  hot  H3O,  and  as 
sol.  as  NaOH  in  cold  H2O.  Insol.  in  alcohol 
but  decomp.  thereby.   (Tissier,  C.  R.  48. 102.) 

Strontium  aluminate,  Sr,Als06+6HsO. 

SI.  sol.  in  HsO  (with  slow  decomp.  in  Aq. 
solution).    (Allen,  Am.  Ch.  J.  1900,  24. 314.) 

Thallium  aluminate,  TliAltOt+THsO. 

Not  completely  sol.  in,  but  slowly  hydro- 
lysed  by  HiO. 

R^iaily  sol.  in  dil.  acids  and  in  the  fixed 
alkalies. 

Insol.  in  abs.  alcohol.  (Hawley,  J.  Am. 
Chem.  Soc.  1907,  29.  303.) 

Zinc  aluminate,  ZnAls04. 

Insol.  in  acids  or  alkalies. 

Min.  Ocihnite  (AiUamoUte), 

-f  xH,0.  Sol.  in  KOH,  and  NH40H+Aq. 
(Berzelius.) 

Aluminicoantimoniotuiigstic  add. 

Ammonium       aluminicoantimoniotungsttte, 
6(NH4)iO,    2AljO,,    3Sb,0,,    18W0,+ 
17H,0. 
A  shellac-like  gum.   (Daniels,  J.  Am.  Chem. 

Soc.  1906,  80. 1856.) 

Barium  aluminicoantimoniotttngatate,  5BaO, 
2AljO,,  3Sb,0»,  18WO,-|-6H,0. 
Somewhat  insol.  in  dil.  HCl.     (Daniels, 
J.  Am.  Chem.  Soc.  1908,  80. 1867.) 

Silver  aluminicoantimoniotungstate,  6AgsO, 
2A1,0,,  3Sb,0»,  18WO,+12H,0. 

Ppt. 

Sol.  in  NH40H+Aq  but  requires  HNOi 
(1 :10)  to  dissolve  it.  (Daniels,  J.  Am.  Chem. 
Soc.  1908,  80. 1857.). 

Aluminicoarseniotungstic  add. 

Ammonium  aluminicoarseniotnngstate, 
6(NH4)iO,  2AU0,,  3A8,0»,  18W0.+ 
14H,0. 
Sparingly  sol.  in  HtO.     (Daniels,  J.  Am. 

Chem.  Soc.  1908,  80. 1854.) 

Barium  aluminicoarseniotungstate,  4BaO, 
2AljO,,  3AsiO»,  18WO,+12H,0. 

Very  si.  sol.  in  HjO. 

Sol.  in  very  dil.  HCl  or  HNOi.  (Daniels, 
J.  Am.  Chem.  Soc.  1908,  80. 1866.) 

Cadmium  aluminicoarseniotungstate,  4CdO, 
2AI2O,,  3A820»,  18WO,-|-17H,0. 
Sol.  in  dil.  mineral  acids  and  in  strong 
NH40H+Aq.     (Daniels,  J.  Am.  Chem.  Soc 
1908,  80.  1855.) 

Almninicomolybdic  add. 

Ammonium  aluminicomolybdate,  3(NH4)tOf 
A1,0^  12MoO,-f  19H,0. 
•t.    (Hall,  J.  Am.  Chem.  Soo.  1907,  29. 


Ppt 


+20HsO.    More  sol.  in  HsO  than  potassium 


ALUMINUM 


ahiminioomolybdate.    (Struve,  Bull .  Acad .  St. 
PetoA.  12«  147.) 
+22HtO.    (Marckwald,  Dissert.  1895.) 

Btriani  almninicomolybdate,  4BaO,  AltOs, 
12MoO,-fl4H,0. 
Ppt.    (Hall,  J.  Am.  Chem.  Soc.  1907,  89. 

712.) 

L«td    aluminicomolybdate,    4PbO,    AltOs, 
12MoO«+21H,0. 
Ppt.    (Hall,  J.  Am.  Chem.  Soc.  1907,  29. 

712.) 

Potaiflium  aluminicomolybdAte,  SKtO,  AlsOs, 
12MoO,+20H,O. 

1  pt.  of  the  salt  is  sol.  in  40.67  pts.  H3O  at 
17'.   Very  difficultly  sol.  in  acids.    (Stnive.) 

H»Al(Mo04)i,  2KHM0O4.  Sol.  in  H,0. 
(Parmentier,  C.  R.  94.  1713.) 

SOrer   aluminicomolybdAte,   4AgsO,   AlsOs, 
12MoO,+16H,0. 
Pt)t.    (Hall,  J.  Am.  Chem.  Soc.  1907,  29. 
712.) 

Sodium  aluminicomolybdate,  3NasO,  AI2O1, 

!i;jMoO,+22HiO. 

Efflorescent.  Easily  sol.  in  H,0.  (Gentele 
J.  pr.  81.  413.) 

Alttminicophosphotungstic  acid. 

Ammonium  aluminicophosphotungstate, 
9(NH4),0, 2A1/),,  4P,05, 9WO,+13H,0. 
3.  sol.  in  cold  and  in  hot  HjO.     (Daniels, 
J.  Am.  Chem.  Soc.  1908,  30,  1851.) 

Barium   alumlnicophosphotungstate,    4BaO, 
2AliO,,  4P,06,  9W07+13H,0. 
81.  sol.  in  H/).    Sol.  in  very  dil.  HCl  or 
HXO,.    (Daniels,  J.  Am.  Chem.  Soc.  1908, 
80. 18.53.) 

SilTer    aluminicophoaphotungstate,    4AgtO, 
2Al/)»,  4P,05,  9W0,-\-mfi. 
Ncarfy  insol.  in  H2O.    Sol.  in  XH4OH  and 
indiL  ^^0|.    Insol.  in  acetic  acid.    (Daniels, 
J.  Am.  Chem.  Soc.  1908,  80.  1852.) 

Zinc  alumlnicophosphotungstate,  5ZnO, 
2A1,(),,  4P/).,  9W0,+11H,0. 
Sol.  in  dil.  acids  and  in  a  large  quantity  of 
coQc.  anmaonia  ivhen  NH4CI  is  present. 
(Daniels,  J.  Am.  Chem.  Soc.  1908,  80. 
18.53.) 

Alnminicotungstic  acid. 

Ammonium  aluminicotungstate,  3(\H4)sO, 
AltO,,  9W0,-f  4H/). 
Sol.  in  cone.  HNOi  and  in  cone.  HCl.  When 
the  9ohition  in  cone.  HCl  was  boiled,  a  yellow 
colored  ppt.  separated.  (E.  F.  Smith,  J.  Am. 
Ch«n.  Soc.  1903,  26.  1230.) 

Ammonium     silyer      alumininicotimgstate, 
llAgiO,  21(NH4)A  4Al,0,.  36WO,. 
The  dry  salt  is  insol.  in  pure  HjO,  but 


readily  sol.  in  HtO  containing  NHt  or  HNO|. 
(E.  F.  Smith,  J.  Am.  Chem.  Soc.  1903,  25. 
1231.) 

Barium  aluminicotungstate,  8BaO,  Al^Os, 
9WO,+7H,0. 
Not  sol.  in  acids  when  dry.  Somewhat 
decomp.  by  boiling  with  cone.  HCl.  HNOj  or 
aqua  regia.  (Daniels,  J.  Am.  Cnem.  Soc. 
1908,  30.  1848.) 

Copper    aluminicotungstate,    2CuO,    AljOs, 
9W0,-rlt)MH^. 
Sol.  in  large  quantities  of  H2O.    (Daniels, 
J.  Am.  Chem.  Soc.  1908,  80.  1847.) 

Mercurous  aluminicotungstate,  5HgsO,  AI3O}, 
9W0,. 
SI.  sol.  in  H,0.    Sol.inHNO,(l:5).    (Dan- 
ids,  J.  Am.  Chem.  Soc.  1908,  80.  1849.) 

Zinc  aluminicotungstate,  l^ZnO,  AliOi, 
9WO,+8H,0. 

Insol.  in  HtO.  (Danieb,  J.  Am.  Chem. 
Soc.  1908,  80.  1850.) 

ZnO,  AliOj,  9WO,+20H8O.  Sol.  in  H2O. 
(Daniels.) 

Aluminum,  Al. 

Less  easily  attacked  than  ordinary  metals 
(iron,  coppCT,  lead,  zinc,  tin)  by  air,  HjO, 
wine,  beer,  coffee,  milk,  oil,  butter,  fats,  etc. 
Vinegar  dissolves  0.349  g.  from  a  sq.  decimetre 
in  4  months,  and  5  %  NaCl-fAq,  onlv  0.045 
g.  in  the  same  time.  (Ballaud,  C.  ll.  114. 
1536.) 

The  action  of  various  substances  contained 
in  foods  and  drinks  on  compact  Al  as  it  occurs 
in  utensils  is  very  slight.  Hard  or  soft  water, 
whether  cold  or  hot,  showed  no  action  in  8 
days;  1  %  solutions  of  tartaric,  tannic,  and 
acetic  acids  had  no  action  in  same  time,  also 
5  %  boric,  carbolic,  and  salicylic  acids.  4  % 
and  10  %  acetic  acid  dissolved  only  0.4  mg. 
of  Al,  while  10  %  acetic  acid  dissolved  2.1 
mg.  from  a  roughened  piece  of  Al  foil  in  8  days. 
1  %  soda  solution  dissolved  15  mg.  in  8  days. 
(Rupp,  Dingl.  288.  119.) 

Similar  results  were  obtained  by  Arche. 
(DingL  284.  255.) 

Liquids  which  are  ordinarily  contained  in 
fooc's  and  drinks  do  not  attack  sheet  Al  ex- 
cept in  a  very  small  degree.  The  following 
losses  in  weight  in  mg.  by  the  action  of  the 
given  liquids  on  100  sq.  centimetres  sheet 
aluminum  for  6  days  were  obtained: 


Liquids 


Claret 

Hock  . 

Brandy 

5  %  alcohol 

5  ^}  tartaric  acid-f  Aq 

1  9c 


*    /c 

5  ^c  acetic  acid-l-Aq 

^   "^^  "  '*    Digitized  bv^dOgil^ 


( in  mg. 


2.84 
3.27 
1.08 
0.61 
1.69 
2.58 
3.58 


ALUMINUM, 


Liquids 


5  %  citric  acid  -f  Aq 

1  %  ''        " 

5  %  lactic  acid-f  Aq 

5  %  but}Tic  acid+Aq    . 

Coffee 

Tea     ...         . 

Beer    .         . 

4  %  boric  acid-f-Aq 

5  %  carbolic  acid-f  Aq  . 

1    /O 

K  %  salicylic  acid-f-Aq 


(Lunge,  ex.  66.  110.) 

The  apparent  solubility  of  this  metal  in 
HsO  is  due  to  the  presence  of  minute  quan- 
tities of  Na.  Absolutely  pure  Al  does  not 
lose  anv  weight  to  H,0  and  the  H2O  remains 
perfectly  clear.  Also  dil.  acids  remain  per- 
fectly clear.  (Moissan,  C.  R.  1895,  121. 
794-98;  C.  C.  1896, 1.  193.) 

SI.  attacked  by  H,0  at  80^  (W.  Smith, 
J.  Soc.  Chem.  Ind.  1904,  28.  475.) 

Easily  sol.  in  dil.  or  cone.  HCl-fAq, 
whether  hot  or  cold;  also  in  HBr,  HI,  or  HF-f 
Aq.  Insol.  m  dil.  H2S04-f  Aq  (de  la  Rive);  si. 
attacked  by  cold,  easily  by  hot  cone.  H2SO4. 
Not  attacked  by  HNO,-f  Aq  even  when  cone, 
and  boiling  (Wdhler);  easily  sol.  in  dil.  H2SO4, 
or  HNOa+Aq  in  vacuo  (Weeren,  B.  24. 1798); 
slowly  sol.  in  27  %  HXO,-f  Aq,  100  com. 
HNOi-fAq  requiring  2  months  to  dissolve  2 
g.  Al  (Montemartini,  Gazz.  ch.  it.  22.  397); 
very  si.  sol.  in  most  organic  acids,  but  solubil- 
ity is  increased  by  presence  of  NaCl. 

Not  attacked  by  dil.  or  cone.  HNOi  at  ord. 
temp,  but  attacked  by  hot  HNO?.  Attacked 
by  H,P04.  (Smith,  J.  Soc.  Chem.  Ind.  1904, 
475.) 

Completelv  sol.  at  100**  in  two  hours  in 
HNO,,  sp.  gr.  1.15-1.46.  (Stillman,  J.  .\m. 
Chem.  Soc.  1897.  19.  714.) 

Very  easily  sol.  in  HNOj  (contrary  to  the 
usual  statement  in  text-books).  (VVoy,  C.  C. 
190,iL94.) 

Slowly  attacked  by  HNO,-f  Aq  (20-25  %) 
at  25-30^  (Deventer,  Chem.  Weekbl.  1907, 
4.  69.) 

Dil.  HNOs  or  H2SO4  does  not  attack  Al 
on  account  of  formation  of  layer  of  gas.  Ac- 
tion is  increased  by  vacuum.  Solutions  of 
metallic  chlorides,  the  metal  of  which  is  insol. 
and  attaches  itself  to  the  Al  (Pt,  Au,  Cu,  Hg) 
increase  the  solubihty,  but  when  metal  is 
soluble  in  the  acid  (Fe,  Zn,  etc.),  there  is  no 
increase  of  solubility.  (Ditte,  C.  R.  1890, 
110.  573.) 

Violently  attacked  by  dil.  or  cone.  H3P04-f 
Ao.^  (Winteler.) 

Not  attacked  by  solution  of  HCl  in  Uquid 
HCN.  (Kahlenberg,  J.  phvs.  Chem.  1902, 
6.  662.) 

Very  easily  .sol.  in  cone,  or  dil.  KOH,  or 
NaOH+Aq.    Slowly  attacked  by  XH40H  + 


u. 


Aq  (Wohler);  sol.  in  BaO,H,-f  Aq  (Beck- 
mann,  J.  pr.  (2)  26. 385) ;  slowly  sol.  in  CaOjHs 
+Aa. 

Sol.  in  excess  of  10  %  KOH+Aq  and  in 
NaOH  and  LiOH-fAq;  sol.  in  hot  cone. 
Ba(OH),,  Sr(OH),  and  Ca(OH),+Aq.  (Allen, 
Am.  Ch.  J.  1900,  24.  .304-331.) 

Attacked  bv  hot  cone.  NHiOH-fAq. 
(Smith,  J.  Soc.  Chan.  Ind.  1904,  28.  475.) 

SI.  attacked  by  sulphates,  or  nitrates-fAq, 
but  all  chlorides,  bromides,  and  iodides,  excq)t 
those  of  the  alkalies  and  alkaline  earths,  even 
AlCIj+Aq,  dissolve  the  metal.  Insol.  in 
alum,  or  jin  NaCl+Aq.  but  sol.  in  alum+ 
NaCl+Aq.  (Tissier,  C.  R.  41.  362);  sol.  in 
NaCl-fAo  (Deville,  A.  ch.  (3)  48.  14);  sol. 
in  neutral  FeCli-fAq  in  vacuo.  (Weeren, 
B.  24.  1798.)  Violently  attacked  by  CuCl,-f 
Aq.  (Tonunasi,  Bull.  Soc.  (2)  87.  443.) 

Rapidly  sol.  in  KjSsOg-l-Aq,  more  slowly 
sol.  in  (NH4)iS,08-f  Aq.  (Levi,  Gazi.  ch.  it. 
19as,  38.  (1)  583.) 

Attacked  by  (NH4)8P04+Aq.  SI.  attacked 
by  XaNO,+Aq  or  KNO.-fAq  at  ^00^ 
(Smith,  J.  Soc.  Chem.  Ind.  1904,  28.  475.) 

Xot  affected  by  NH4N0i+Aq.  (Hodgkbi- 
son,  C.  N.  1904,  90.  142.) 

Attacked  by  POCU  at  100°.  (ReniUer,  B. 
18.  845.) 

Insol.  in  liquid  XH|.  (Gore,  Am.  Ch.  J. 
1898,  20.  826.)      * 

Insol.  in  liquid  COj.  (Biichner,  Z.  phys. 
Ch.  1906,  64.  674.) 

Attacked  bv  NOCl.  (Sudborough,  Chm. 
Soc.  1891,  69.^659. 

92  %alcohol  attacks  Al  less  than  HjO.  Pure 
Al  is  attacked  less  than  conmiercial.  (Hugou- 
nenq,  J.  Pharm.  1895,  (6)  1.  637.) 

Sol.  in  organic  acids  containing  chlorides. 
(Smith,  J.  Soc.  Chem.  Ind.  1904,  28.  475.) 

Acetic,  tartaric  and  citric  acids  attack  Al 
only  at  first.  Metal  is  covered  by  layer  of 
hydrox'de  but  on  addition  of  haloid  salts, 
gradual  solution  ensues.  (Ditte,  C.  R.  1898, 
127.  919.) 

Xot  attacked  bv  sugar -fAq.  (Klein,  C.  R. 
102.  1170.) 

Aluminum  arsenide. 

Decomp.  by  H2O  with  evolution  of  AsHi. 
(Wdhler,  Fogg.  11.  160.) 

Decomp.  by  H2O.  (Fonzes-Diacon,  C.  R. 
1900,  180.  1315.) 

Aluminum  boride,  AI2B4. 

Very  slowly  sol.  in  hot  cone.  HCl+Aq,  and 
hot  XaOH+Ao,  but  easily  in  moderat^ 
strong  warm  HXOa+Aq.  (Hampe,  A.  183. 
75.) 

A1,B,4.  Xot  attacked  by  HCl,  or  KOH-f- 
Aq.  Scarcely  attacked  bv  boiling  HjS04. 
Hot  cone.  HXO|-|-Aq  dissolves  gradually  but 
completely.    (Hampe,  1.  c.) 

Aluminum  borocarbide,  AlsCtB48. 

Insol.  in  H/),  HClrfAo.  J^4+Aq,  or 

Digitized  by  VjCjO^IC 


ALUMINUM  CHLORIDE 


KOH-f  Aq;  slowly  sol.  in  hot  cone.  HNOj-f 
Aq.    (Hampe,  I.  c.) 

Ahtminum  bromide,  AlBrt. 

Anhydrous.  Dissolved  by  HsO  with  great 
violence  and  evolution  of  much  heat.  Very 
8oL  in  alcohol.  More  sol.  in  CSs  than  Alls. 
(Weber,  Pogg.  108.  264.) 

Sol.  in  SOCl,.  (Besson,  C.  R.  1896,  128. 
884 ) 

Si)l.  in  CHftBr.  (Plotnikoflf,  C.  C.  1902, 
n.617.) 

Sol.  in  acetone.  (Naumann.  B.  1904,  87. 
4328);  (Eidmann,  C.  C.  1899,  IL  1014.) 

Solubility  of  AlBrs  in  organic  liquids. 


Solvent 


Benso- 
phenone 


Ethylene 
bromide 


BcQioyl 
chloride 


48* 

45 

42 

38 

50 

60 

70 

80 

90 

100 

110 

120 


10" 

6 

2 

—2 

10 


—0.6** 
—2.6 
—5 
10 
30 
50 
70 
80 


o 


0 

8.5 
13.8 
18.3 
21 
23.4 
25.7 
28.1 
30.6 
33.4 
36.3 
39.6 


0 

8.4 
16.0 
22.9 
28.4 


0 

6.6 
13.0 
17.4 
24.6 
31.8 
40 
44.3 


130** 

140 

142 

140 

130 

120 

110 

100 

90 

80 

70 

60 


20** 

30 

40 

50 

60 


85** 
90 
80 
60 
40 
20 
7 
20 


43.2 

48.4 

50 

52.1 

54.5 

56.7 

58.6 

60.3 

61.7 

62.9 

64.1 

66.1 


33.9 
40.1 
47.2 
55.1 
63.6 


47 

50.8 
52.8 
56 

5 
63.1 
65,5 
67.9 


66.0 
67.2 
70.7 
74.2 
78.3 
83.3 
86.7 
90.7 
94.8 
100 


72.7 
82.3 
92.2 
100 


72.6 
79.4 
83.9 
89.2 
95.8 
100 


'Mensdiutkin,    Ann.    Inst. 

18.1.) 


Pol.    P.-le-Gr., 


+6H,0.    Very  sol.  in  H,0. 

+15H,0.    (Panfiloff,  J.  B.  1896.  785.) 

Aliiiiiiiiiim  antiiiumy  bromide,  2AlBrs,  5SbBr» 
+24H,0. 
HyttOBCopic.    Decomp.  by  HtO.    (Wein- 
M;b.  1903,86.268.) 

Afannimim  potasstum  bromide,  AlBrs,  KBr. 

8ol.inH,0.    (Weber,  Pogg.  108.  267.) 
Ahuninum  bromide  ammonia,  AlBri,  xNHs. 

Decomp.   by  H,0.     (Weber,   Pogg.   108. 

367.) 


Aluminum  jwrbromide  carbon  bisulphide, 
AlBr,,  Br4,  CSi. 

Sol.  in  ether,  ethyl  bromide,  ethvlene  brom- 
ide and  benzene;  decomp.  by  EliO.  (Plot- 
nikoff,  J.  Russ.  phys.  Chem.  Soc.  1901,  88. 
91;  C.  C.  1901, 1.  1193.) 

2AlBrs,  Br4,  CSi.  Sol.  in  ether  and  benzene; 
insol.  in  petroleum  ether.    (Plotnikoff,  {.  e.) 

Aluminum  bromochloride,  AlCUBr. 

Deliquescent.  Somewhat  less  violently  dis- 
solved by  HjO  than  is  AlBrs.  <v.  Bartal, 
Z.  anorg.  1907,  66.  154.) 

+6H,0.  Deliquescent.  Sol.  in  HiO  with- 
out evolution  of  heat.  (v.  Bartal,  Z.  anorg. 
1907,  66.  155.) 

Aluminum  carbide,  Al4Ct. 

Decomp.  by  fused  KOH  at  100**;  insol.  in 
fuming  HNOj  in  the  cold;  decomp.  by  HtO. 
and  dil.  acids.  (Moissan,  Bull.  Soc.  1894,  (3) 
11.  1012;  C.  R.  1894,  119.  16-20.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328.)    • 

Aluminum  chloride,  basic,  Al«Oi4Hio,  HCl. 

Easily  sol.  in  HiO.  (Schlumberger,  Bull. 
Soc.  1895,  (3)  18.  56.) 

Aluminum  chloride,  AlCU. 

Anhydrous.  Very  deliquescent.  Sol.  in 
HjO  with  a  hissing  noise  and  evolution  of 
heat.  Solution  of  AlCU  in  HfO  loses  HCl  on 
evaporation,  and  AlCls  is  finally  wholly  con- 
verted into  AlsOt. 
Sol.  in  1.432  pts.  H,0  at  15*.  (Gerlach.) 
AlClj-f  Aq  containing  19.15  %  A1C1»  boils 
at  103.4**;  AlCU+Aq  containing  38.3  %  AlClt 
boils  at  112.8^    (Gerlach.) 

Sp.  gr.  of  AlCl,-f  Aq  at  15^ 


%AlCb 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


Sp.  gr. 


1.0072 
1.0144 
1.0216 
1.0289 
1.0361 
1.0435 
1.0510 
1.0585 
1.0659 
1.0734 
1.0812 
1.0890 
1.0968 
1.1047 
1.1125 
1.1207 
1.1290 
1.1372 
1.1455 
1.1537 
1.1632 


%AICU 


22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33. 
34 
35 
36 
37 
38 
39 
40 
41 


Sp.  gr. 


1.1709 
1.1795 
1.1881 
1.1968 
1.2058 
1.2149 
1.2241 
1.2331 
1.2422 
1.2518 
1.2615 
1.2711 
1.2808 
1.2905 
1.3007 
1.3109 
1.3211 
1.3313 
1.3415 
1.3522 


(Gerlach,  Z.  anal.  8.  28l|l^ 


ALUMINUM  AMMONIUM  CHLORIDE 


Sp.  gr.  at  20*  of  AlCl»+Aq  containing  mg. 
mols.  AlClt  per  liter. 


M. 

8p.  gr. 

O.OI 

1.00104 

0.026 

1.00282 

0.06 

1.00688 

0.076 

1.00870 

0.10 

1.01168 

0.26 

1.02911 

0.66 

1.06706 

1.0 

1.11064 

1.6 

1.16308 

2.0 

1.21378 

(Jones  &  Pearce,  Am.  Ch.  J.  1907,  88.  726.) 

Sol.  in  1  pt.  strong  alcohol  at  12.6**  (Wen- 
zd);  easily  sol.  in  ether;  si.  sol.  in  CSi;  insol. 
in  likroine  or  benzene. 

Difficultly  sol.  in  AsBr,.  (Walden,  Z. 
anors.  1902,  89.  374.) 

Sol.  in  AlBrs.  (Isbekow,  Z.  anorg.  1913, 
84.26.) 

Insol.  in  liquid  NHs.  (Franklin,  Am.  Ch. 
J.  1898,  20.  m.) 

Insol.  in  CSs  at  ord.  temp.  (Arctowski,  Z. 
anors.  1894,  6. 267.) 

Sol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1369.) 

Difficultly  sol.  in  acetone.  (Naumann,  B. 
1904,  87.  4328.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  48.  314.) 

Insol.  in  methylal.  (Eidmann,  C.  C.  1899, 
II.  1014.) 

Solubility  of  Aids  in  organic  liquids. 


-fOHiO.  Very  deliquescent;  very  sol.  in 
H,0.    Sol.  in  0.26  pt.  H,0.    (Thomson.) 

Sol.  in  2  pts.  abs.  alcohol  at  ordinary  temp., 
and  1.6  pts.  at  b.-pt.    (Thomson.) 

Completely  insol.  in  a  solution  of  ether  in 
HsO  sat.  with  HCl.  (Havens,  Am.  J.  Sd. 
1898,  (4)  6.  46. 

Aluminum  ammonium  chloride,  Aids,  NH4CI. 
(Baud,  A.  ch.  1904,  (8)  1.  46.) 
Aluminum  antimony  chloride. 
See  Chlorantimonate,  aluminum. 

Aluminum  barium  chloride,  2AlCls,  BaCU. 
(Baud,  C.  R.  1901, 188.  869.) 

Aluminum  calcium  chloride,  basic 

3CaO,  CaCli,  Al,Os+10HiO.     (Steinmetz, 

Z.  phys.  Ch.  1906,  52.  466.) 

lOCaO.  CaCl,,  6Al,0s.  _Slowly  deoqmp.  by 


(Gorgeu,  Bull.  Soc.  1887,  (2) 


A^ 

A^ 

Solvent 

t* 

H 

f* 

t** 

h 

48^ 

0 

130^ 

43.2 

130' 

66.0 

44 

8.5 

126 

48.4 

140 

67.2 

39.6 

13.8 

120 

60 

150 

70.7 

60 

18.3 

110 

62.1 

160 

74.2 

60 

21. 

100 

54.5 

170 

78.3 

Benzo- 

70 

23.4 

90 

56.7 

180 

83.3 

phenone 

80 

25.7 

80 

58.6 

185 

86.7 

90 

28.1 

70 

60.3 

190 

90.7 

100 

30.6 

60 

61.7 

192 

94.8 

110 

33.4 

80 

62.9 

194 

100 

120 

36.3 

100 

64.1 

125 

39.6 

120 

65.1 

-0.6** 

0 

60^ 

33.0 

80' 

52.9 

-4 

7.9 

70 

37.5 

70 

55.1 

Benzoyl 

-7.6 

12.7 

80 

42.2 

60 

57.2 

chloride 

0 

14.1 

90 

47.1 

40 

61.0 

20 

18.8 

93 

48.7 

40 

25.0 

90 

50.6 

(Menschutk 

in,    An 

in.    I 
18.  1 

nst. 

Pol. 

P.-U 

-Gr., 

boiling  HiO. 
48.  61.) 

Aluminum  calcium  chloride,  4AlCls,  3CaCls 

(Baud,  A.  ch.  1904,  (8)  1.  51.) 
AlunUnum  nitrosyl  chloride,  AlClt,  NOCl. 

Deliquescent,  and  decomp.  by  HiO.  (jWeber 
Pogg,  118.  471.)  ^ 

Aluminum  palladium  chloride,  AlCls,  Pddi+ 
lOHjO. 
See  Chloropalladite,  aluminum. 

Aluminum  phosphorus  perUochloride,  Aldsi 
PCU. 
Decomp.  violently  by  H|0.   (Baudrimont.) 

Aluminum  phosphorjd  chloride,  AlCU,  POCls. 
Deliquescent.    Sol.  in  H|0  with  decomp. 
Sol.  in  warm  POCls,  from  which  it  separates 
on  cooling.    (Casselmann,  A.  98.  220.) 

Aluminum  platinum  chloride,  AlCls,  Ptdi+ 
I6H2O. 
See  Chloroplatinite,  aluminum. 

Aluminum  potassium  chloride,  AlClt,  Kd. 

Slowly  deliquescent.  Sol.  in  HtO  with 
evolution  of  heat  and  decomp.  (Degen,  A. 
18.  332.) 

Aluminum  selenium  chloride,  2AlCls,  Sedi. 
Sol.  in  HsO  with  evolution  of  heat  and 
separation  of  traces  of  selenium.     (Weber, 
Pogg.  104.  427.) 

Aluminum  sodium  chloride,  AlCls,  NaCl. 

Much  less  deliquescent  than  AlCls.  Sol.  in 
HtO  with  evolution  of  heat.  Upon  evaporat- 
ing, Nad  crystallises  out.    (Wdhler.) 

Aluminum  strontium  chloride,  4Aldt,  3Srdi. 

(Baud,  A.  ch.  1909,  (8)  1.  52.) 
Aluminum  sulphur  chloride,  2Alds,  SCI4. 

Decomp.  by  HtO  with  evolution  of  much 
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heat  and  8q[>aratAon  of  Bome  sulphur.   (Weber, 
PogfelOi.  421.) 

AKni;8Cl4.  Deoomp.  by  H,0.  (RufiF,  B. 
1901,  a4. 1757.) 

Ahunintim  telltiriiiin  chloride,  2A1CU,  TeCU. 
Very  sol.  in  dil.  HjSO* + A<i.   (Weber,  J.  pr. 
T6. 313.) 

Almmnitm  chloride  ammonia,  AlCls,  NHt. 

Sol.inHsO.    (Rose,  Posg,  24.  248.) 

Completely  sol.  in  HsO.  (Baud,  C.  R. 
1901, 1M.  135.) 

AlOi,  2NHi.  Very  hygroscopic.  (Still- 
man,  Am.  Ch.  J.  1805,  17.  750.) 

Aia,,3NHi.    Deoomp.  by  HiO. 

AlCl,,  5NH,.  M.  pt.  380^  (Baud,  C.  R. 
1901, 1S2.  135.) 

AlCl,,  6NH,.  Decomp.  by  H,0.  (Still- 
man,  Am.  Ch  J.  1895,  17.  752.)  Somewhat 
hypoecopie.    (Baud,  C.  R.  1901,  132.  135.) 

Ahmunum  chloride  nitric  oxide,  [2AlCls,  NO. 
Very  hygroscopic.    Decomp.  rapidly  in  the 
air.    Sol.  in  KOH-fAq.     (Thomas,  C.  R. 
1895, 121. 130.) 

Alnminmn  chl<Mide  {diosphine,  3AlCls,  PHs. 
Decomp.  by  H,0  or  NHiOH+Aq.    (Rose 
Pogg,  24.  295.) 

Alnminmn  chloride  hydrogen  sulphide. 

Deliquescent.  Decomp.  by  H2O  or  NH4OH 
-hAq.    (Wdhler.) 

Alnminam  chloride  sulphur  dioxide,  AlCla, 
SO,. 

Decomp.  by  H,0,  alcohol,  or  benzene. 
(Adrianowski,  B.  12.  688.) 

2Aia,,  SOt.    (Baud,  A.  ch.  1904,  (8)  1. 32.) 

Ahnninum  cobalt,  CosAlj. 

Sd.  in  strong  acids.  (Brunck,  B.  1901,  84. 
2734.) 

Altiminiim  copper,  CU4AI9. 

Sd.  in  aqua  regia;  decomp.  by  HCl. 
(Bmnck,  B.  1901,  84.  2733.) 

AInmhmm  fluoride,  AIF|. 

Ankudraus.  Not  attacked  by  H2O  or  acids, 
and  only  very  slightly  by  boiling  cone.  H1SO4. 
IwoL  in  boiling  KOH+Aq.  (Deville,  C.  R. 
4149.) 

Insol.  in  ethyl  acetate.  (Naimiiann,  B. 
1910,  4S.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328.) 

+HH,0.  Insol.  in  H,0.  SI.  sol.  in  HF. 
(Baud,  C.  R.  1902, 186.  1104.) 

+ HjO.  Completely  but  only  sparingly  sol . 
in  HA  (Maxzuchelli,  Real.  Ac.  Line.  1907, 
(5)  16, 1.  775;  Chem.  Soc.  1907,  92,  (2).  549.) 

+3HHt0.  Two  modifications:  (1)  Easily 
•ol.  in  6,0.  Sol.  in  HF.  (2)  Insol.  in  H,0. 
SI.  sol.  in  HF.   (Baud,  C.  R.  1902, 186. 1104.) 


+7H,0.  Sol.inH,0.  (DeviUe,  A.  ch.  (3) 
61.  329.) 

Min.  FluelUte, 

+8HHjO.  Very  efflorescent.  Sat.  solu- 
tion contains  3.85  g.  AlFt  per  100  g.  at  ll"" 
and  1.2  g.  at  -  0^2**.  (Mazzucchelli,  Real.  Ac. 
Line.  1907,  (5)  16,  I.  775;  Chem.  Soc.  1907, 
(2),  92.  549.) 

Aluminum  hydrogen  fluoride,  3AlFs,  2HF+ 
5H,0. 

Sol.  in  H|0;  precipitated  by  alcohol. 
(Deville.) 

2A1F,,  HF+5H,0.  (Deville,  A.  ch.  (6)  61. 
329.) 

Aluminum  ammonium  fluoride,  AlFs,  NH4F. 

Somewhat  sol.  in  H,0:  insol.  in  H2O  con- 
taining NH4OH  or  NH4F.  (Berzelius,  Pogg. 
1.  45.) 

AlF,,  2NH«F+1.5H,0.  Sol.  in  100  pts. 
H,0  at  16^    (Baud,  C.  R.  1902, 186.  1338.) 

AlF,,  3NH4F.  Nearly  insol.  in  H,0;  easUy 
sol.  in  dil.  acids.    (Petersen,  J.  pr.  (2)  40.  35.) 

Quite  easily  sol.  in  HjO,  but  insol.  in 
NH4F-|-Aq.    (Helmholt,  Z.  anorg.  3.  129.) 

Aluminum  barium  fluoride. 

Apparently  not  obtained  in  pure  state. 
(Rdder.) 

Aluminum  calcium  fluoride,  AlFi,  CaFs+HiO. 
Min.  Evigtokite, 

Aluminum  calcium  sodium  fluoride,  AlFs, 
CaF,,  NaF-f  H,0. 
Min.  PachnoliU. 

Aluminum  cobaltous  fluoride,  AlFs,  C0F2+ 
7H,0. 
Sol.  in  dil.  HF+Aq.    (Weinland,  Z.  anorg. 
1899,  22.  272.) 

Aluminum  cupric  fluoride,  2 AlFs,  CuF2. 

Very  slowly  but  completely  sol.  in  HjO. 
(Berzelius.) 

AlFs,2CuF2+llH20.  SoLindU.HF+Aq. 
(Weinland,  Z.  anorg.  1899,  22.  272-76.) 

2A1F,,  3CuF,-f  I8H2O.  Sol.  in  dU.  HF-h 
Aq.    (Weinland.) 

Aluminum  cupric  hydrogen  fluoride,  AlFs, 
CuF,,  HF+8H2O. 
Efflorescent  in  the  air.   Sol.  in  dil.  HF-f  Aq. 
(Weinland,  Z.  anorg.  1899,  22.  272.) 

Aluminum    iron    (ferrous)    fluoride,    AlFs, 
FeF,-|-7H20. 
SI.  sol.  in  dil.  HF+Aq.     (Weinland,  Z. 
anorg.  1899,  22.  270.) 

Aluminum  lithium  fluoride. 
Insol.  in  H2O.    (Berzelius.) 

Aluminum  magnesium  fluoride.  . 

2AlFs,  MgFj  (?).    (Rddei^OOgle 
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Aluminum  nickel  fluoride,  AlFs,  NiFs+7HsO. 
SI.  sol.  in  dil.  HF+Aq.     (Weinland,  Z. 
anorg.  1899,  22.  271.) 

Aluminum  potassium  fluoride,  AlFs,  SKF. 

Veiy  el.  boI.  in  acid  solutionSi  and  still  less 
in  HjO.    (Gay-Lussac  and  Th^nard.) 

AlF,,  2KF.    As  above. 

Aluminum  silicon  fluoride. 
See  Fluosilicate,  aluminum. 

Aluminum  sodium  fluoride. 

2A1F,,  3NaF.    Mm.  Ckiolite.- 

AlF,,  2NaF.    Min,  Chodneffile. 

AlF,,  3NaF.  Min.  CrydiU.  SI.  sol.  in 
HjO.  Insol.  in  HCl-fAq.  Decomp.  by 
HjSO*,  or  by  boiling  with  NaOH-f  Aq. 

Aluminum  strontium  fluoride. 
As  the  Ba  salt.    (Rdder.) 

Aluminum  thallous  fluoride,  2AlFs,  3T1F. 

Ppt.  SI.  sol.  in  HfO.  (Ephraim,  Z.  anorg. 
1909,  61.  243.) 

Aluminum  zinc  fluoride,  AlFs,  ZnFj+THsO. 

Sol.  in  dil.  HF+Aq.  (Weinland,  Z.  anorg. 
1899  22.  272.) 

2AlFa,  ZnF,.  Slowly  but  completely  sol. 
in  HjO.    (Berzelius.) 

Aluminum  hydroxide,  AljOs,   HsO 
=.\1,0,(0H),. 

Dehydrated  by  cone,  acids,  without  dissolv- 
ing.   (Becquerel,  C.  R.,  67.  108.) 

Min.  Duupare.  Insol.  in  HCl+Aq,  and 
not  attacked  by  boiling  cone.  HsSOi,  unless 
it  has  been  ignited. 

A1,0,,  2H,0-=A1,0(0H)4.  Pptd.  Al  hy- 
droxide,  when  boiled  twenty  hours  with  HjO 
is  insol.  in  acids  and  alkalies,  and  has  the 
above  composition.  (St.  GiUes,  A.  ch.  (3) 
46.  57.) 

Min.  Bauxite. 

SoliMe  modificaiions — (a)  M eta-aluminum 
hydroxide  From  basic  Al  acetate.  Sol.  in 
HjO  and  more  readily  in  HC,H,Ot.  The 
aqueous  solution  is  coagulated  by  traces  of 
alKalies,  many  acids,  and  salts,  while  other 
acids  and  salts  have  no  effect.  Thus,  1  pt. 
HjS04  in  1000  pts.  H«0,  added  to  7000  pts.  of 
above  solution  containing  20  pts.  AI2O1,  con- 
verts the  liquid  into  a  nearly  soUd  mass. 
Citric,  tartaric^  oxalic,  chromic,  iholybdic, 
racemic,  subenc,  sahcylic,  benzoic,  gaUic, 
lactic,  cinnamic,  butyric,  valeric,  camphoric, 
picric,  uric,  meconic,  comenic,  and  hemipinic 
acids  act  in  the  same  way.  HCl  and  HNOj 
have  far  less  action,  600  mols.  being  necessary 
to  produce  the  same  effect  as  1  mol.  H2SO4, 
while  acetic,  formic,  boric,  arsenious,  pyro- 


meconic,  and  opianic  acids  do  not  coagulate 
the  solution,  except  when  moderatdy  cone 
1  pt.  KOH  in  1000  pts.  HsO  coagulates  9000 
pts.  of  the  solution.  NaOH,  NHiOH,  and 
Ca(OH)s  have  the  same  effect. 

The  solution  is  not  coagulated  by  acetates, 
imless  added  in  large  quantity,  and  even 
then  the  ppt.  is  redissolved  when  treated  with 
H]0.  Nitrates  and  chlorides  coagulate  with 
difficulty;  NatSO*,  MgSO*,  and  CaS04-|-Aq, 
however,  have  as  strong  an  action  as  a  liquid 
containing  the  same  amount  of  HtS04.  A 
teaspoonful  of  the  solution  introduced  into 
the  mouth  solidifies  at  once  from  the  action 
of  the  saHva.  The  ppt.  formed  by  acids  is 
not  sol.  in  an  ecessx  of  the  acid,  but  by  the 
long  continued  action  of  cone.  HtSO^  e^>e- 
cially  if  hot,  the  ppt.  is  dissolved;  DoiLng 
cone.  HCl-fAq  also  dissolves  it,  but  lees  read- 
ily than  H1SO4.  The  ppt.  is  sol.  in  boiling 
cone.  KOH-|-Aq.  The  residue,  when  the 
solution  is  evaporated  at  100"^,  has  composi- 
tion AlsOi,  2llsO,  and  is  insol.  in  acids. 
(Crum,  Chem.  Soc.  6.  225.) 

(b)  By  Dialyaia.  Sol.  in  HtO,  from  wfaidi 
it  is  separated  Dy  extremely  smail  amountfi  of 
various  substances,  as  acids,  ammonia,  saltc 
(especially  KtS04),  caramel,  etc.  An  excea 
of  acid  dissolves  the  coagulum.  If  the  solu- 
tion contains  0.5%  AliOj  or  less,  it  may  be 
boiled  without  change,  but  the  hydroxide 
separates  out  suddenly  when  it  is  reduced  to 
J^  its  vol.,  and  even  very  dil.  solutions  gela- 
tinise spontaneously  in  a  few  days.  The 
solution  is  not  coagulated  by  alcohol  or  sugar. 
(Graham,  A.  121.  41.)     . 

AlaO,,3H20«Al(OH),.  CrystaUUed.  Diffi- 
cidtly  sol.  in  acids  and  alkahes.  (Cossa,  N. 
Cim.  (2)  8.  228.)  Insol.  in  boUing  Ha+Aq. 
(Wohler,  A.  118.  249.)  SI.  sol.  in  KOH+Aq; 
nearly  insol.  in  cold  H,S04.  HCl,  HNO,+ Aq; 
very  slowly  sol.  in  hot  HCl-|-Aq,  more  readily 
in  hot  H^4.    (v.  Bonsdorff,  Fogg.  27.  275.) 

a-modification.  Unstable.  Changes  into 
/^modification.  Sol.  in  N-HjS04  at  ord. 
temp.  Sol.  in  N-NaOH  and  in  hot  NaOH  of 
concentration  5NatO,  lOOHsO.  (Rusb,  Z. 
anorg.  1904,  41.  226.) 

/^modification.  Insol.  in  N-HjS04  at  ord. 
temp.  Difficidty  sol.  in  warm  N-NaOH,  but 
easily  sol.  in  hot  NaOH  of  concentration 
5NaiO,  lOOHjO.  Its  solubility  in  NaOH  in- 
creases with  increase  in  concentration  of  the 
hydroxyl  ions.    (Russ.) 

d-modification.  Easily  sol.  in  cone.  HsSOi; 
only  si.  sol.  in  HCL  HNOj  or  acetic  adds,  or 
in  alkali -fAq.  (Tommasi,  C.  C.  1906,  II. 
605.) 

Min.  Oibbsite.  Sol.  in  Ha-f-Aq,  and  dil. 
H2S04+Aq.  Readily  sol.  in  cone.  KOH,  and 
NaOH -fAq. 

Precipitated.  Completely  insol.  in  Hfi  or 
HjCOj-f  Aq.  Easily  sol.  in  acids  when  fredily 
pptd.,  but  solubility  diminishes  on  standing. 

Easily  sol.  in  KOH  or  NaOH-hAq.  (Son- 
nenschein.)     ^-^^-^^^^^^  ^y  ^OOglC 
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Hen  (Z.  anorg.  26.  155)  found  that  alum- 
inum hydroxide  which  has  been  dried  in  a 
vacuum  dessicator  requires  for  solution  in 
NaOH+Aq.  3  atoms  Na  to  1  atom  Al. 
Slade  (Z.  Elektrochem.  1911,  17.  261)  was 
unable  to  obtain  this  result.  Herz  says  Slade's 
oTor  is  due  to  insufficient  shaking  of  the  solu- 
tion.  (Hers.  Z.  Elektrochem.  1011, 17. 403.) 

New  solubility  determinations  verify  the 
statement  of  Hers  (Z.  anorg.  25. 155)  that  the 
sohibility  of  Al(OH)j  in  NaOH+Aq  is  pro- 
portional to  the  concentration  of  NaOH, 
They  do  not,  however,  verify  his  statement 
that  the  ratio  Na  :  Al  in  the  solutions  is  al- 
ways 3  : 1,  for  the  author  finds  that  the  ratio 
Xa  :  Al  varies  from  2  : 1  to  10  : 1  depending 
on  the  conditions  of  precipitation  and  the 
method  and  diu^tion  of  drying  of  the  Al(OH)s. 
(Sade,  Z.  Elektrochem,  1912,  18.  1.) 

SI.  sol.  in  NH40H+Aq  when  freshly  pptd., 
but  presence  of  NH4  salts  diminish  its  solu- 
bility, and  it  separates  out  completely  after 
long  standing.    (Fresenius.) 

Somewhat  sol.  in  NH40H-f  Aq,  the  more 
readfly  the  larger  the  vol .  of  H  tO .  Somewhat 
sol.  in  (NHiJjCOt+Aq,  but  less  than  in 
NHiOH+Aq.  SI.  sol.  in  dU.  NH4CH-Aq, 
unless  that  salt  be  in  large  excess.  It  is  finally 
wholly  pptd.  if  allowed  to  stand  several  days. 

18752  pts.  NH40H-fAq  (4  %  NH4OH)  cfch 
solve  an  amt.  of  Al(OH)s  corresponding  to  one 
pt.  AljOs;  NH4CI  prevents  this  solubility  al- 
most completely.  (Hanamann,  Pharm.  Vier- 
tdj.  12.  527  J 

A1(0H)»,  prepared  by  ppt.  of  a  solution  of 
AKNO,),  with  NH4OH,  filtered  and  washed, 
isinsol.  inNH40H-fAq. 

Al(OH)»  prepared  by  pptn.  of  a  solution  of 
potassium  aluminate  with  NH4CI,  is  sol.  in 
a  large  excess  of  NH4OH  if  this  is  added  to 
the  ppt.  at  once.  This  modification  which  is 
sol.  in  NH4OH  is  unstable  and  easily  goes 
over  into  the  modification  which  is  insol.  in 
NH/)H.    (Rena,  B.  1903,  86.  2751.) 

Cone.  (NH4)iCOj+Aq  does  not  dissolve 
A1(0H)«,  and  not  a  trace  is  dissolved  by  boiling 
cone.    NH4C1+Aq.    (Weeren,  Pogg.  98. 970 

With  NH^F+Aq,  it  forms  a  double  salt, 
AIFfcSNHiF,  which  is  sol.  in  HjO,  but  not  in 
XHiF+Aq.    (Helmholt,  Z.  anorg.  8.  127.) 

IdsoL  in  (NH4)>S+Aq.  (Malaguti  and 
Dorochcr,  A.  ch.  (3)  17.  421.)  Fuchs  found, 
on  the  contrary,  that  it  is  not  wholly  insol.  in 
(XH4)iS-hAq.    (Fresenius,  Quant.) 

Insc^  in  FeCls+Aq.    (B^champ.) 

Determinations  of  the  solubility  of  alum- 
inum hydroxide  in  AlCls+Aq  show  that  part 
9oes  into  solution  to  form  a  compound,  while 
the  greater  part  is  in  the  colloidal  form. 
(FmSct,  Z.  anorg.  1904,  40.  46.) 

Onhr  si.  sol.  in  cone.  Al2(S04)s+Aq,  but 
sohibility  increases  with  decrease  in  concen- 
tnlioQ  of  Ali(S04)i  until  it  reaches  a  maxi- 
mom  at  a  ooncentration  of  32  %  Al9(S04)s 
it20^,  28%at40^,  and38%at60^  With 
further  decrease  in  concentration  of  Ali(S04)s 


the  solubility  of  Al(OH),  in  Al,(S04)i  dim- 
inishes.   (Kremann,  C.  A.  1909.  2422.) 

Sol.  in  Ba(OH)i+Aq.    (Rose.) 

Sol.  in  boiling  Fe(NOi)i,  Cr(NO,),, 
Bi(NO,).,  Hg(NO,)„  HgNO,,  SnCl,,  and 
SbCl,-fAq.    (Persoa.) 

Insol.  in  HCN  or  cold  KCN-f  Aq;  but  si. 
sol.  inhotKCN-fAq.    (Rose.) 

Insol.  in  KCiH,0,-hAq.    (Osann,  1821.) 

When  moist,  sol.  in  HjSOs-fAq,  from  which 
it  is  repptd.  on  boiling.  (Berthier,  A.  ch.  (3) 
7.  76.) 

Somewhat  sol.  in  NaCfH«Oj-|-Aq.  (Mer- 
cer.) 

Not  pptd.  by  NH40H+Aq  in  presence  of 
Na  citrate.    (Spiller.) 

Sol.  in  ethyl  amine,  amyl  amine,  sinkaline, 
ethyl  picoline  hydroxide,  stibethylium  hy- 
droxide, triethyltoluenyl  ammonium  hydrox- 
ide-fAq.    (Friedl&nder.) 

Sol.  in  alkyl  amines.  (Renz,  B.  1903,  86. 
2751.) 

Insol.  in  acetone.  (Naiunann,  B.  1904,  87. 
4328.) 

Sol.  to  a  considerable  extent  in  KjC4H40e-|- 
Ao. 

Very  si.  sol.  in  cane  sugar-|-Aq.    (Rams^\) 

Solubility  in  glycerine  4- Aq  containing 
about  60  %  by  vol.  of  glycerine.  1(K)  cc. 
of  the  solution  contain  0.25  g.  AlzOs.  (M  uller, 
Z.  anorg.  1905,  48.  322.) 

A1,0,,  5H,0.  Insol.  in  HjO,  NH4OH+ 
Aq  and  alcohol.  Sol.  in  HCl  and  HNO>+ 
Aq.  (Zunino,  Gazz.  ch.  it.  1900,  80  (1). 
194.) 

AleOi4Hio,  "  Trialuminum  hydroxide." 

Not  sol.  in  cone,  acids  in  the  cold;  not  sol. 
in  KOH  (cold)  and  only  si.  sol.  in  hot  KOH. 
Characterized  by  its  solubility  in  exactly  one 
mol.  dil.  HCl.  Dil.  solutions  do  not  gelatinize 
even  on  long  standing.  Cone,  solution  of 
NH4CI  and  other  salts  cause  ppt.  which  re- 
dissolves  on  addition  of  H9O. 

Alkalies  and  alkali  carbonates  decomp.  the 
salt  with  HCl  and  ppt.  trialuminium  hy- 
droxide. HtS04  and  sol.  sulphates  give  insol. 
compds.  with  the  hydrate.  HNOi  like  HCl 
gives  soluble  compds.  with  the  hydrate. 
(Structimd  formula  given.)  (Schlumberger, 
BuU.  Soc.  1895,  (5)  18.  41-65;  C.  C.  1896,  I. 
421.) 

Aluminum  iodide,  Alia. 

Anhydrous,  Fumes  on  air  and  deliquesces. 
Sol.  in  HjO  with  evolution  of  much  heat.  Sol. 
in  CSs  and  crystallizes  from  the  hot  sat.  solu- 
tion on  cooling.  (Weber.)  Sol.  in  alcohol 
(Weber) ;  ether  and  tetrachlormethane.  (Gus- 
tavson.) 

Sol.  in  AlBrt.  (Isbekow,  Z.  anorg.  1913, 
84.26.) 

-f6HaO.    Very  sol.  in  HjO. 

Aluminum  mercuric  iodide,  Allj,  Hgis +8HsO. 
Very  deliquescent;  sol.  in  HjO  without  de- 
comp.   (Duboin,  C.  R.  1908,  146.  1028.) 
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Aluminum  potassium  iodide,  All},  KI. 

Sol.  in  HiO  with  evolution  of  much  heat. 
(Weber,  Pogg.  101.  469.) 

Aluminum  iodide  ammonia,  Alls,  3NHt. 
Decomp.byHtO.   (Weber,  Pogg.  108. 263.) 

Aluminum  iodide  mercuric  ozyiodide,  2 Alls, 
HgO,  3HgI,-f  15H,0. 
(Duboin,  C.  R.  1907,  145.  714.) 

Aluminum  iron,  FeAls. 

Readily  sol.  in  strong  HNOj.  (Brunck,  B. 
1901,  84.  2734.) 

Aluminum  manganese,  MntAlr. 

Sol.  in  strong  HCl.  (Brunck,  B.  1901,  84. 
2735.) 

Aluminum  molybdenum,  AI4M0. 

EasUy  sol.  in  hot  HNO,  or  HCl.  (Wdhler, 
A.  1860,  116.  103.) 

AljMo.    (Guillet,  C.  R.  1901,  188.  293.) 

AlMo.    (Guillet.) 

AIM04.  Not  attacked  by  dil.  HCl+Aq. 
(Guillet.) 

AIMom.  Not  attacked  by  HCl+Aq. 
(Guillet.) 

Aluminum  nickel,  AlaNi. 

Sol.  in  strong  acids.  (Brunck,  B.  1901,  84. 
2734.) 

Aluminum  nitride,  AI2N3. 

Slowly  attacked  by  hot  or  cold  H2O.  De- 
comp.  by  acids  and  aqueous  solutions  of  the 
alkalies,  especially  when  they  are  concen- 
trated.   (Mallet,  A.  186.  155.) 

Easily  decomp.  HjO  when  finely  powdered. 
(Roesil,  C.  R.  1895,  121.  942.) 

Decomp.  by  moist  air  and  by  boiUng  H2O 
and  by  alkalis+Aq.  (Franck,  Ch.  Z.  1897, 
21.  263. 

Aluminum  oxide,  AljOs. 

Crystalline.  Min.  Carundunif  sapphirej 
ruby,  emery.    Insol.  in  acids. 

Amorphous.  Ignited  AljOi  is  insol.  in 
acids  except  that  it  dissolves  slowly  when 
heated  with  a  mixture  of  1  pt.  H»S04  and  1 

gt.  HjO.  (Berzelius.)  Slowly  sol.  in  boiling 
[Cl-f  Aq.    (Rose,  Pogg.  62.  595.) 

Sol.  in  22  pts.  of  a  mixture  of  8  pts.  H2SO4 
and  1  pt.  HiO.  (MitscherUch.)  The  lower 
the  temperature  at  which  AljOi  has  been 
heated,  the  more  sol.  is  it  in  acids  and  alkalies. 

Solubility  in  (calcium  sucrate + sugar)  H- 
Aq. 

1  1.  solution  containing  418.6  g.  sugar  and 
34.3  g.  CaO  dissolves  1.35  g.  AUG,;  1  1.  solu- 
tion containing  296.5  g.  sugar  and  24.2  g. 
CaO  dissolves  0.32  g.  AljOi;  1  1.  solution  con- 
taining 174.4  g.  sugar  and  14.1  g.  CaO  dis- 


solves 0.19  g.  AlsOt.  (Bodenbender,  J.  B. 
1866.  600.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328.) 

See  also  Aluminum  hydroxide. 

Aluminum  peroxide,  AlsOs,  AlxOf+lOHtO. 

Ppt.;  sol.  in  acids  with  decomp.  (Temi, 
C.  A.  1912.  3068.) 

Aluminum  oxybromide. 

Basic  aluminum  bromides  containing  three 
equivalents  or  less  of  AlsOt  to  one  of  AIBri 
are  sol.  in  HiO.  Those  containing  more  than 
three  equivalents  are  insol.  (Ordway,  Am.  J. 
Sci.  (2)  26.  203.) 

Aluminum  oxychloride. 

Sol.  in  dil.  acids  or  alkaUes.  Decomp.  by 
H,0.  (Hautefeuille  and  Perrey,  C.  R.  100. 
1220.) 

Basic  aluminum  chlorides  containing  two 
equivalents  or  less  of  AlsOt  to  one  of  AlCli 
are  sol.  in  H|0.  Those  containing  more  than 
two  equivalents  are  insol.    (Ordway.) 

AljOt,  3AlCU-f3H,0.  (Tonunaai,  Bull 
Soc.  (2)  87.  443.) 

Al/),,  8AlCl,-f  3H,0.    (Tommasi.) 

3A1,0,,  AlCl,-hl5H,0.    (Tommasi.) 


Aluminum  phosphide,  AltP. 

Unstable.    (Franck,  Ch.  Z.  1898,  22.  240.) 

AltPf.  Decomp.byHtO.  (Fonses-Diaoon, 
C.  R.  1900,  180.  1315.) 

Unstable.    (Franck,  Ch.  Z.  1898,  22.  240.) 

AI1P7.  Decomp.  by  HjO  and  acids. 
(Franck.) 

AIiPt.      Decomp.    by    HtO    and    acids. 

(Franck,  Ch.  Z.  1898,  22.  288.) 

Al»Pa.  Unstable.  (Franck,  Ch.  Z.  1898, 
22.  240.) 

Aluminum  platinum,  Pts  Alio. 

The  Al  is  dissolved  out  by  HCl.  (Brunck, 
B.  1901,  84.  2735.)    * 

Aluminum  selenide,  AlsSes. 

Decomp.  by  H2O.  (Fonzes-Diacon,  C.  R. 
1900,  180.  1315.) 

Aluminum  silicide,  Al2Si4. 

More  easily  sol.  in  acids  than  Al.  (Winkler, 
J.  pr.  91.  193.) 

Aluminum  chromium  silicide,  AlsCr4Sit. 

Insol.  in  hot  cone.  HCl,  HNOi,  HjSO*  and 
aqua  regia.  Sol.  in  cold  HF  or  in  HF-hHNO|. 
Sol.  in  molten  alkali.  Insol.  in  NaOH+Aq, 
KOCl+Aqor  fused  KCIO,  or  KHSO4.  (Man- 
chot  and  Kieser,  A.'  1904,  337,  356.) 

AItCr4Sis.  Insol.  in  hot  conc^  HCL  HNOi, 
H2SO4  and  aqua  regia.  Sol.  in  HF  and  in 
molten  alkah.  (Manchot  and  Kieser,  A. 
1904,  887.  358.)yitizedby^OOgie 
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Insol.  in  most  adds  and  aqua  regia.  Easily 
sol.  in  HF,  HNOt  and  in  molten  alkali.  Not 
attacked  by  dil.  NaOH+Aq.  (Manohot  and 
Kieeer,  A.  1904,  887.  360.) 

Ahuninism  vanAdiitm  silicide,  AltViSiit. 

Sol.  in  HF.  Not  attacked  by  hot  cone. 
Ha,  HNO,,  H,S04  or  aqua  regia.  Deoomp. 
bv  fusing  with  NaOH.  Stable  toward  fused 
^ClOt.    (Manohot,  A.  1007,  857.  134.) 

Ahnnimim  sulphide,  AIS. 

Deoomp.  by  HxO.  Sol.  in  adds  and  alkalis. 
(Reffc^sbergor,  Z.  Elektroohem,  1898,  4.  648.) 

Al^t.  Deoomp.  in  moist  air  and  by  H^O. 
(Wohler.)  Insol.  in  acetone.  (Naumann,  B. 
1904,  87.  4328.) 

Ahuninism  chromium  sulphide,  AltSs,CrS. 

SI.  attacked  by  HCl+Aq.  Gradually  de- 
oomp. by  HNOi.  (Houdard,  C.  R.  1907, 
144. 1115.)  , 

Alumhnmi  magnesium  sulphide,  AlsSt,  MgS. 
Decomp.    by    HsO,    alcohol    and    acids. 
(Houdard,  C.  R.  1907, 144. 1116.) 

Aluminum  potassium  sulphide. 

Violently  decomposed  by  HsO.  (St.  Claire 
Deville,  J.  pr.  71.  293.) 

Does  not  exist.    (Gititama,  R.  t.  o.  8.  4.) 

Ahmuttum  silyer  sulphide,  5AlsSt,  4AgsS. 
(Cambi,  Real.  Ao.  Lino.  (5)  81,  II.  838.) 

Aluminum  teUuride. 
Decomp.  by  HsO.   (Wertiler,  Pogg.  11. 160.) 

Ahimhimn  titanide,  AlfTi. 

Not  attacked  by  H^O  or  by  cold  HNOt. 
SI  ad.  in  warm  HNOt.  Sol.  in  cold  cone. 
H^4  or  HCl.  Sol.  in  warm  KOH+Aq. 
(Levy,  A.  ch.  1902,  (6)  25.  449.) 

8oL  in  HQ  and  in  aqua  reda.    (Ckdllet.) 

AljTi.  Sol.  in  hot  ml.  HJ3O4  and  in  hot 
KOH+aq.  Sol.  in  hot  cone.  adds.  (Man- 
cfaot  A.  1907,  867. 142.) 

AitHs.  Aluminothermic  product  is  sol.  in 
HCl  aixl  aqua  regia.    (Quillet.) 

Ahmiinotiilphuric      acid,     Alt(S04H)c+ 
7H*0. 

8d.  in  HsO  with  decomp.  into  Als(S04)t 
todHsSOf.    (SUberberger,  M.  1904,  26. 222.) 

/)iaiid«,  NsH4. 
See  Hydrazine. 

Amidochroinlc  acid. 

^Midochfomat^s. 

Do  not  exist.    Those  described  by  Darm- 


stfidter  and  Ldwenthal  are  impure  bichro- 
mates. (Wyrouboflf,  Bull.  Soc.  1894,  (3)  11. 
845-63;  C.  C.  1894,  II.  610.) 

Ammonium  amidochromate,  (NH4)NHsCrOi. 

Very  sol.  in  HsO.  (Ldwenthal,  Z.  anorg. 
1894,  6.  363.) 

Is  ammonium  dichromate.  (Wyrouboff, 
BuU.  Soc.  (3)  11.  845.) 

Lithium  amidodiromate,  LiNHsCrOt. 

Very  sol.  in  HsO  and  acids.  (Lawenthal, 
Z.  anorg.  1894,  6.  364.) 

Potassium  amidochromate,  KCrOtNHt. 

Sol.  only  in  HsO.  Sat.  solution  in  HsO 
contains  13  %  of  the  salt.  (Hdntze,  J.  pr. 
(2)  4.  214.) 

Amidophosphoric     acid,     HPOt(NHt)  -• 

PO(NHs)  (OH),. 
Sol.  in  HsO,  but  decomp.  on  standing  or  by 
heat.    (Stokes,  Am.  Ch.  J.  16.  198.) 

Aluminum  amidophosphate. 

Ppt.    SoL  in  NH40H+Aq.    (Stokes.) 

Ammonium  amidophosphate, 
NH4HP0t(NHi). 
Very  sol.  in  HsO.    (Stokes.) 

Bariunfamidc^osphate,  BaP0t(NH2)  +HsO. 

Very  ^,^1.  in  HsO.    (Stokes.) 

BaHs(PO,NHs)s+2MHsO.  Quite  diffi- 
cultly  sol.  in  HsO.    (Stokes.) 

Caldum  amidophosphate,  CaPOs(NHs) . 

Much  less  sol.  in  HsO  than  Ba-  salt. 
(Stokes.) 

CaHs(POtNHs)s.  Much  less  sol.  in  HsO 
than  the  Ba  salt.    (Stokes.) 

Chromic  amidophosphate. 
Ppt.  Sol.inwarmNH40H+Aq.   (Stokes.) 

Cobalt  amidoidiosphate. 
Neutral,   Vpi. 
Acid,  SI.  sol.  in  HsO;  sol.  in  NH40H+Aq. 

Cupric  amidophosphate. 
Neutral,    SI.  soL  in  HsO. 
Acid,    Nearly  insol.  in  HsO. 

Ferrous  amidophosphate. 

Neutral,  Sol.  in  much  HsO,  and  in 
HCsHtOs.  or  NH4OH  +  Aq. 

Acid.  Neariyinsol.inH,OorNH4CH-Aq. 
Sol.  in  NH40H+Aq. 

Ferric  amidophosphate. 
Neutral.     Ppt.    ^^^  ^K^^^fe  ^^'^^ 
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amidophosphate  and  in  NH4OH + Aq.     Insol. 
in  HCiH,Oi+Aq. 
Add.    ^  the  neutral  salt. 

Hydrozjdamixle  amidoidiospluite, 
(NH,0)HPO,(NH,). 
SI.  sol.  in  H,0.    (Stokes.) 

Lithium  amidophosphate,  LiHPOt(NHs). 

SI.  sol.  in  HjO.    (Stokes.) 

Magnesium  amidophosphate,  MgPOi(NHi) 
-h7H^. 

Very  si.  sol.  in  H|0;  quite  easily  sol.  in  dil. 
NHidl+Aq.  Sol.  in  HCiHjOj+Aq.  (Stokes.) 

MgH,(PO,NH,),  +  3KH,0.       Insol.     in 


NHiCl+Aq.    (Stokes.) 

Manganese  amidophosphate. 
Neuind.    Ppt. 
Acid,    SI.  sol.  in  HsO. 

Nickel  amidophosphate. 

Neutral.  Ppt.  Sol.  in  HCtH/),  or 
NH40H+Aq. 

Acid.    SI.  sol.  in  H3O. 

Potassium  amidophosphate,  KiPOt(NHt). 

Very  sol.  in  HjO  and  not  decomp.  by  boil- 
ing.   (Stokes.) 

KHPO,(NH,).  EasUy  sol.  in  cold  H,0; 
insol.  in  alcohol.    (Stokes.) 

Silver  amidophosphate,  AgsPOt(NHt). 

Almost  insol.  in  HsO.  Sol.  in  HNOs  or 
NH40H+Aq. 

AgHPO,(NH,).  SI.  sol.  in  H,0;  easUy  sol. 
in  dil.  HNO,  or  HC,HtO,+Aq,  also  in 
NH40H+Aq. 

Sodium  amidophosphate,  NaiPOt(NHs). 

Not  deliquescent;  very  sol.  in  HsO;  pptd. 
from  aqueous  solution  by  alcohol.    (Stokes.) 

NaHPO,(NH,)+K(?)H,0.  Nearly  insol. 
in  cold,  and  decomp.  by  hot  Hfi.  Insol.  in 
alcohol. 

Zinc  amidophosphate. 

Neutral.    Perceptibly  sol.  in  HiO. 

Add.  SI.  sol.  m  H,0;  sol.  in  NH4OH  or 
HC,H,0,+Aq. 

Diamidophosphoric  acid,  P0(NHs)i0H. 
Sol.  in  cold  H2O;  almost  insol.  in  alcohol: 
stable  in  the  air  but  decomp.  when  heated  ana 
by  boiling  in  aq.  solution.  (Stokes,  Am.  Ch. 
J.  1894,  16.  130.) 

Barium  dtamidophosphate,  [PO(XH2)sO]sBa. 
Very  sol.  in  H2O;  insol.  in  alcohol;  aq. 
solution  decomp.  slowly.    (Stokes,  Am.  Ch. 
J.  1894,  16.  134.) 


Magnesium   diamidophosphate,    [PO(NHt)t 
OJ,Mg. 
Sol.  in  HfO;  insol.  in  alcohol.    (Stokes.) 

Potassium  diamidophosphate,  PO(NHs)sOE, 
Sol.  in  HsO;  not  deliquescent;  insoL  in 
alcohol.    (Stokes.) 

Silver  diamidophosphate,  PO(NHs)sOAg. 

Very  stable;  insol.  in  H|0.  Very  sol.  in 
NH40H+Aq.    (Stokes.) 

Sodtom  diamidoidiosphate,   P0(NHs)s0Na. 
Sol.  in  HjO;  not  deHquescent;  insol.  in 
alcohol.     (Stokes.) 

Dtamido^nhydrozylphosphoric  add. 

Silver  diamido^rihydrozylphosphate, 

(Ag0)J>(NHAg),. 

(Stokes,  Am.  Ch.  J.  1894, 16.  147.) 

(AgO),P(NH,)(NHAg).  Insol.  in  ooU 
H,0.    (Stokes.) 

(AgO).P(NH,),.  Decomp.  by  cold  H,0. 
(Stokes.) 

-h2H,0.  Decomp.  by  boiling  Hfi. 
(Stokes.) 

Amidoimidophosphoric  acid. 

AmidoAeo^imido^eptophosphoric    add,    OH. 
PO .  (NH,)  [Nil .  PO(OH)]».NH .  PO(OH), 
-PtNtOiiHw. 
Known  only  in  solution  in  HjO.    (Stokes, 
Am.  Ch.  J.  1898,  20.  758.) 

Silver  diamidopyrimidophosphate, 
NH(PO.NH,.OAg),. 
Ahnost  insol.  in  H,0;  sol.  in  NHiOH+Aq. 
(Stokes,  Am.  Ch.  J.  1894,  16.  136.) 

Silver  amidotetrimido  pentophosphate, 
P»N*0iiH,Ag9. 
Ppt.    (Stokes,  Am.  Ch.  J.  1898,  20.  752.) 

Silver  amidoAeximido^ptophosphate, 
PrNTOiiHtAg,. 
Ppt.:  decomp.  by  acetic  acid.     (Stokes, 
Am.  Ch.  J.  1898,  20.  759.) 

Sodium  amidodiimidotriphosphate, 

^^^^*<NHPO(ONa)NH,. 
-P,N,07H4Na4+H,0. 
Unstable;  sol.  in  HsO;    insol.  in  alcohol 
(Stokes,  Am.  Ch.  J.  1896,  18.  643.) 

Sodium  amidoA«xtmidoA«p(aidiosphate, 
PyNTOitHaNaT. 
Sol.  in  HsO;  pptd.  by  alcohoL     (Stokes, 
Am.  Ch.  J.  18^^|(^X5S(5>ogie 
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Amidophosphimic  add. 

Sa?«r  «iiiidopho8plilmAte,P(NH)  NHt(OAK)s. 

Decomp.  by  heat;  deoomp.  in  contact  with 
H/).    (Stokes,  Am.  Ch.  J.  1894, 16.  139.) 

(AjcO),P(NAg)(NHAg).(?)  SI.  sol.  in 
NH/)H-i-Aq.  (Stokes,  Am.  Ch.  J.  1894,  16. 
149.) 

Amidosulphonic  add,  HOSOtNHi. 

Easily  sol.  in  HsO,  less  easily  in  alcohol. 
(B^und,  B.  9.  252  and  1896.) 

Very  stable;  less  easily  sol.  in  HjO  than  its 
K  salt.    (Raachiff,  A.  241.  177.) 

Stal:4e  in  air.  Non-deliquescait  when  cold. 
Sol.  in  5  pts.  H,0  at  0^  and  in  2}i  pts.  HsO 
at  70".  solution  in  H]0  can  be  boUed  several 
minutes  without  deoomp.  Solubility  is  de- 
creased by .  addition  of  H1SO4,  so  that  if 
1/5-1/4  pt.  H,S04  is  added  to  HsO,  100  pts. 
of  the  liquid  dissolve  only  3  pts.  HOSOsNHs 
in  the  cold.  Pptd.  from  solution  by  HNO» 
or  gladal  acetic  add,  but  not  by  HCl.  Solu- 
bility Is  decreased  by  presence  of  NaHS04. 
(Divers  and  Haga,  Chem.Soc.  1896,69. 1641.) 

Amidosulphonates. 
Easily  sol.  in  HsO;  si.  sol.  in  alcohol. 

Alitnumtm  aiiiidosiil|dionAt6. 

Very  sol.  in  HsO.  (Berglund,  Bull.  Soc. 
(2)  i9.  422.) 


1  amidomilphonate,  (NH«)NHsSO|. 
Deliquescent.     Sol.  in  HsO;  insol.  in  al- 
cohd. 

Ammooitim  silyer  amidoBulplioiiate, 
NH480,(NH,),  AgSO,(NHs). 
(Ephraim  &  Gurewitsch,  B.  1910,  48. 148.) 

Barium  amidoculphonate,  Ba(NHsSOt)s. 
SoL  in  3  pts.  HsO.    (Berglund,  I.e.) 

Cadnuum  amidosulphonate,  Cd(NHsSOt)s+ 
5H,0. 
Very  sol.  in  HiO.    (B.) 

Caktnm   amidoBulphonate,   Ca(NHsSOs)s+ 
4H,0. 
Very  sol.  in  HsO.    (B.) 

Cobdt  amidomilphonate,  Co(NHsSO,)s+ 
3HsO. 
SoLinHsO.    (B.) 

Copper    amidoaulphonate,    Cu(NHsSOt)s+ 
2H,0. 
SoLinHsO.    (B.) 

Gold    (auric)    potassium   amidosnlphonate, 
K»Aus(NSO.)«. 
Very  si.  sol.  in  cold,  more  easily  sol.  in  hot 


HsO.    Sol.  in  dil.  HCl+Aq.    (Hofmann,  B. 
1912,  45.  1735.) 

Lead  amidosulphonate,  Pb(NH2S09)2+HsO. 
The  most  sol.  of  all  amidosulphonates.  (B.) 

Lithium  amidosulphonate.    UNHsSOs. 
Deliquescent.    (B.) 

Magnesium  amidosulphonate. 
Very  sol.  in  HsO. 

Manganese  amidosulphonate,  Mn(NHsSOs)s 
+3HsO. 
Very  sol.  in  H,0.    (B.) 

Mercuric  amidosulphonate,  basic, 
Hg(HgOSOJ^H7)i. 

Insol.  in  3.5  %  HNOt+Aq.  Very  sol.  in 
3  %  HCl+Aq.    (Hofmann,  B.  1912,45. 1733. 

+2HsO.  Insol.  in  hot  H,0.  Sol.inKOH-f- 
Aq.  (Divers  and  Haga,  Chem.  Soc.  1896, 69. 
1649.) 

potasf 
KHgNSO,. 
Very  si.  sol.  in  cold  H,0  and  cold  dil.  KOH 
+Aq.    Sol.  in  3  %  HCl+Aq.    (Hofmann,  B. 
1912,  45.  1732.) 

Mercuric  sodium  amidosulphonate, 
NaHgNSO,. 
Nearly  completely  sol.  in  hot  HjO.    (Hoff- 
mann, B.  1912,  45.  1734.) 

Nickel  amidosulphonate,  Ni(NHsSOs)s+ 
3HsO. 
Sol.  in  HsO.    (B.) 

Potassium  amidosulphonate,  KXHsSOs. 
SoLinHsO.    (Berglund.) 

Potassium  sflver  amidosulphonate, 
NHAgSOJC-fHsO. 
Deoomp.  by  Kfi;  sol.  in  NHiOH+Aq. 
(Hoffmann,  B.  1912,  45.  1734.) 

Silver  amidosulphonate,  AgNHsSOi. 
Sol.  in  16  pts.  HsO  at  19'  (B.) 

Sodium  amidosulphonate,  NaNHsSOs. 
Sol.  in  HsO. 

Strontium  amidosulphonate,  Sr(NHsSOt)s+ 
4HsO. 
Sol.  in  H,0. 

Thallium  amidosulphonate,  TlNHsSOs. 
Sol.  in  HsO. 

Uranyl  amidosulphonate. 
Sol.  in  HsO. 

Zinc  amidosulphonate,  Zn(NHsSOs)s+4HtO 

SoL  in  HsO.  Digitized  by  V^OOglC 
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Amidosulphurous  acid. 

Ammonium  amidosulphite,  NHs .  SOs .  NH4 

Very  deliquescent.  Decomp.  in  the  air 
with  loss  of  NHj.  Sol.  in  HjO  with  decomp. 
Sol.  in  anhydrous  alcohol.  SI.  sol.  in  dry. 
ether.    (Divers,  Chem.  80c.  1900,  77.  330.) 

Ammonia,  NHt. 

Very  sol.  in  HjO,  with  evolution  of  much 
heat. 

1  vol.  HsO  absorbs  670  vols.  (H  pt.  by  weight)  NH» 
at  +10^  and  29.8  in.  pressure;  sp.  gr.  of  solution  -0.875. 
(Davy.) 

At  loir  temperatures  HsO  absorbs  more  than  H  its 
v.ei|f^it  oi  XHi,  iwid  *i).  gr.  of  8olution'te0.850.  (Dalton.) 

100  pt».  UyO  absorb  8.41  pta.  NHa  at  24<':  5.06  pts.  at 

I  vol  JIfO  abaorts  780  vols.  NH».  6  vols.  HiO  in- 
CTPaedng  to  10  vc4i*.  sat.  NH40H-fAq;  1  vol.  sat. 
NHhiOH  -f  Aq  l^c^Dtaills  468  vols.  NHt.    (Thomson.) 

1  vol  HiO  absorbs  450  vols.  NH»  at  15'».    (Dumas.) 

1  voL  HiiO  abscrb^  700  vols.  NHi  at  ordinary  tempei^ 
atufw.    ^Otto.) 

lUO  pi6.  HtO  abi^r.rb  in  NH<  gas  47.7  pts;  NH«  by 

1  ^"ol,  HiO  ttbsorlie  505  vols.  NH»  and  vol.  is  in- 
crea^iF^fl  to  1  5  vol  .  nad  sp.  gr.  becomes  0.900.    (Ure.) 

1  vol.  H,0  at  0**  and  760  mm.  absorbs  1 177.3 
vols.  NH,.    (Sims.) 

1  vol.  H|0  at  O""  and  760  nun.  absorbs  1146 
vols.  NHj.    (Roscoe  and  Dittmar.) 

1  vol.  HtO  at  O**  and  760  mm.  absorbs 
1049.6  vols.  NH,.    (Carius.) 

1  vol.  HfO  at  0^  and  760  mm.  absorbs  1270 
vols.  NH,.    (Berthelot.) 

1  vol.  H,0  at  O**  and  760  mm.  absorbs  1050 
vols.  NH,.    (Bunsen.) 

100  cc.  H2O  absorb  64.50  g.  NH,. 
(Raoult.) 


Solubility  of  NH,  in  H,0  at  760  nun 

.  and  t**: 

1  g.  H,0  absorbs  g.  NH,,  according  to 
Roscoe  and  Dittmar  (A.  122.  347)  (RD); 

and  according  to  Sims  (A.  118.  345)  (S). 

t* 

g.  NH, 

g.  NH, 

t«» 

g.  NH, 

g.  NH, 

RD 

S 

RD 

s 

0 

0.875 

0.899 

36 

0.343 

0  363 

2 

0  833 

0.853 

38 

0.324 

0.350 

4 

0.792 

0  809 

40 

0  307 

0.338 

6 

0.751 

0.765 

42 

0  290 

0  326 

8 

0  713 

0.724 

44 

0.275 

0.315 

10 

0.679 

0  684 

46 

0.259 

0.304 

12 

0.645 

0.646 

48 

0.244 

0.294 

14 

0.612 

0.611 

50 

0.229 

0.284 

16 

0.582 

0.578 

52 

0.214 

0.274 

18 

0.554 

0.546 

54 

0.200 

0.265 

20 

0.526 

0.518 

56 

0.186 

0.256 

22 

0  499 

0.490 

58 

0.247 

24 

0.474 

0.467 

60 

0.;238 

26 

0.449 

0.446 

70 

0.194 

28 

0.426 

0.426 

80 

0.154 

30 

0.403 

0.408 

90 

0.114 

32 

0.382 

0.303 

98 

0.082 

34 

0.362 

0.378 

100 

0.074 

Solubility  of  NH,  by  vol.  in  HiO  at  760  mm. 
and  t*:  1  vol.  Il,0  at  760  mm.  and  t**  dis- 
solves V  vols.  NH,  gas,  vols,  reduced  to 
0**  and  760  mm. 


f* 

V 

t" 

»          V 

1 

0 

1049.60 

13 

759.55 

1 

1020.78 

14 

743.11 

2 

993.26 

15 

727.22 

3 

966.98 

16 

711.82 

4 

941.88 

17 

696.85 

5 

917.90 

18 

682.26 

6 

894.99 

19 

667.99 

7 

873.09 

20 

653.99 

8 

852.14 

21 

640.19 

9 

831.98 

22 

626.54 

10 

812.76 

23 

612.98 

11 

794.32 

24      # 

580.46 

12 

776.60 

•25 

585.94 

(Carius,  A.  99.  144.) 

I 

Solubility  of  NH,  in  HsO  at  P  mm.  pressure 
and  0°:  1  pt.  H,0  absorbs  pts.  NH,  at 
P  mm.  pressure  and  0**. 


10 

20 

30 

40 

50 

75 

100 

125 

150 

175 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 


Pts.  NH, 


0.044 
0.084 
0.120 
0.149 
0.175 
0.228 
0.275 
0.315 
0.351 
0.382 
0.411 
0.465 
0.515 
0.561 
0.607 
0.646 
0.690 
0.731 
0.768 
0.804 
0.840 
0.872 
0.906 
0.937 


900 
950 
1000 
1050 
1100 
1150 
1200 
1250 
1300 
1350 
1400 
1450 
1500 
1550 
1600 
1650 
1700 
1760 
1800 
1860 
1900 
1950 
2000 


Pts,  NH, 


0.968 
1.101 
1.037 
1.076 
1.117 
1.161 
1.208 
1.268 
1.310 
1.361 
1.415 
1.469 
1.626 
1.584 
1.645 
1.707 
1.770 
1.835 
1.906 
1.976 
2.046 
2.120 
2.196 


(Roscoe  and  Dittmar,  A.  112.  349.) 

In  proportion  as  the  temperature  is  higher, 
so  much  the  more  nearly  does  the  solubility  of 
NH,  in  HtO  conform  to  the  law  of  Henry  and 
Dalton,  but  only  obeys  it  completely  when 
the  temperature  is  KX)*^,  as  is  seen  in  the  fol- 
lowing table. 
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Solubility  of  NHi  in  HfO  at  various  pressures  and  temperatures:  P» partial  pressure,  i.  e. 
total  pressure  minus  the  tension  of  aqueous  vapour  at  the  given  temperature;  0» grams 
NHi  dissolved  in  1  g.  HsO  at  the  given  pressure;  O  at  760= grams  NHs  that  would 
be  contained  in  1  g.  HsO  if  the  solubility  was  proportional  to  the  pressure. 


p 

(f 

20» 

40* 

1W> 

Gat  P 

Q  at  760 

Oat  P 

Gat  760 

GatP 

G  at  760 

G  atP 

Gat  760 

20 

0.082 

3.113 



30 

0.117 

2.960 

40 

0.148 

2.820 

60 

0.169 

2.622 

6.ii9 

1.613 

80 

0.240 

2.280 

0.141 

1.337 

0.062 

6.497 

100 

0.280 

2.127 

0.168 

1.200 

0.064 

0.490 

120 

0.316 

2.000 

0.173 

1.096 

0.076 

0.483 

140 

0.a46 

1.880 

0.187 

1.017 

0.088 

0.476 

160 

0.376 

1.780 

0.202 

0.962 

0.099 

0.470 

180 

0.308 

1.684 

0.207 

0.918 

0.109 

0.462 



200 

0.421 

1.698 

0.232 

0.881- 

0.120 

0.464 

.... 

250 

0.472 

1.434 

0.266 

0.810 

0.146 

0.440 

300 

0.519 

1.316 

0.296 

0.760 

0.168 

0.426 

350 

0.563 

1.223 

0.326 

0.706 

0,191 

0.414 

400 

0.606 

1.162 

0.363 

0.670 

0.211 

0.402 

450 

0.660 

1.100 

0.378 

0.638 

0.232 

0.399 

500 

0.692 

1.062 

0.403 

0.612 

0.261 

0.382 

550 

0.732 

1.012 

0.426 

0.687 

0.269 

0.372 

600 

0.770 

0.976 

0.447 

0.666 

0.287 

0.363 

650 

0.809 

0.946 

0.470 

0.660 

0.304 

0.366 

700 

0.860 

0.923 

0.492 

0.634 

0  320 

0.347 

0.068 

0.074 

750 

0.891 

0.903 

0.614 

0.621 

0.336 

0.339 

0.073 

0.074 

760 

0.899 

0.899 

0.618 

0.618 

0.338 

0.338 

0.074 

0.074 

800 

0.937 

0.888 

0.636 

0.604 

0.349 

0.332 

0.078 

0.074 

850 

0.980 

0.876 

0.666 

0.497 

0.363 

0.326 

0.083 

0.074 

900 

1.029 

0.869 

0.674 

0.486 

0.378 

0.319 

0.088 

0.074 

950 

1.077 

0.862 

0.694 

0.476 

0.391 

0.313 

.0.092 

0.073 

1000 

1.126 

0.866 

0.613 

0.466 

0.404 

0.307 

0.096 

0.073 

1050 

1.177 

0.862 

0.632 

0.467 

0.414 

0.300 

0.101 

0.073 

1100 

1.230 

0.860 

0.661 

0.460 

0.426 

0.294 

0.106 

0.073 

1150 

1.283 

0.848 

0.669 

0.442 

0.434 

0.287 

0.110 

0.073 

1200 

1.336 

0.846 

0.686 

0  433 

0  446 

0.282 

0.116 

0.073 

1250 

1.338 

0.844 

0.704 

0.428 

0.464 

0.276 

0.120 

0.073 

1300 

1.442 

0.843 

0.722 

0.422 

0.463 

0.271 

0.126 

0.073 

1350 

1.4^6 

0.842 

0.741 

0.417 

0.472 

0.266 

0.130 

0.073 

1400 

1.64r9 

0.841 

0.761 

0.413 

0.479 

0.260 

0.136 

0.073 

1450 

1.6(»3 

0.840 

0.780 

0.409 

0.486 

0.266 

1500 

1.65S 

0.839 

0.801 

0.406 

0.493 

0.260 

1600 

l,75S 

0.836 

0.842 

0.400 

0.611 

0.242 

1700 

1.8S1 

0.832 

0.881 

0.394 

0.630 

0.237 

1800 

1.966 

0.830 

0.919 

0.388 

0.647 

0.231 

1900 

2.070 

0.828 

0.966 

0.382 

0.566 

0.226 

.... 

2000 

0  992 

0  377 

0  679 

0.220 

2100 

0.694 

0.216 

(Sims,  A.  118.  346.) 
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Solubility  of  NHj  in  H|0  at  temps,  below 
0®.    One  gram  HiO  dissolves 

grams  NHj  T«np. 

0.947  — 3.r 

1.115  —10** 

1.768  —20** 

2.781  —30^ 

2.946  —40"* 

(MaUet.  Am.  Ch.  J.  1897.  19.  807. 
The  solubility  of  NH,  in  H,0  does  not 
follow  Dalton's  law  at  ord.  temp^  but  does 
at  temp,  near  100°.  (Konowaloff,  J.  Russ. 
Phys.  Chem.  Soc.  1894,  26.  48;  Chem.  Soc. 
1896,70(2).  361. 

Sp.  gr.  of  NH40H+Aq. 


%NHi 

Sp.gr. 

%NH, 

Sp.  gr. 

32. 3» 

0.8750 

14.53 

0.9435 

29.25 

0.8857 

13.46 

0.9476^ 

26 

0.9000 

12.40 

0.9513 

25.37* 

0.9054 

11.56 

0.9545 

22.07 

0.9166 

10.82 

0.9573 

19.54 

0.9255 

10.17 

0.9597 

17.52 

0.9326 

9.6 

0.9616 

15.88 

0.9385 

9.5* 

0.9632 

(H.  Davy,  Elements,  1.  241.) 

*  By  direct  experiment.  The  other  numbers  were 
obtained  by  calculation,  making  no  allowance  for  com- 
pensation. 

Sp.  gr.  of  NHiOH+Aa  at  16°,  according  to 
Otto  in  his  Lehrbuch. 


%  NHi 


12.000 

11.875 

11.750 

11.625 

11.500 

11.375 

11.250 

11.125 

11.000 

10.950 

10.875 

10.750 

10.625 

10.500 

10.375 

10.250 

10.125 

10.000 

9.875 

9.750 

9.625 

9.500 

9.375 

9.250 

9.125 

9.000 

8.875 

8.750 

8.625 


Sp.  gr. 


0.9517 
0.9521 
0.9526 
0.9531 
0.9536 
0.9540 
0.9545 
JO. 9550 
0.9555 
0.9556 
0.9559 
0.9564 
0.9569 
0.9574 
0.9678 
0.9683 
0.9588 
0.9693 
0.9597 
0.9602 
0.9607 
0.9612 
0.9616 
0.9621 
0.9626 
0.9631 
0.9636 
0.9641 
0.9645 


%  NHi 


8.500 
8.375 
8.250 
8.125 
8.000 
7.875 
7.750 
7.625 
7.600 
7.375 
7.250 
7.125 
7.000 
6.875 
6.750 
6.625 
6.500 
6.375 
6.250 
6  125 
6.000 
5.875 
5.7.50 
5.625 
5.500 
5.375 
5  250 
5.125 
5.000 


Sp.gr. 


0.9650 
0.9654 
0.9659 
0.9664 
0.9669 
0.9673 
0.9678 
0.9683 
0.9688 
0.9692 
0.9697 
0.9702 
0.9707 
0.9711 
0.9716 
0.9721 
0.9726 
0.9730 
0.9735 
0.9740 
0.9745 
0.9749 
0  9754 
0.9759 
0.9764 
0.9768 
0.9773 
0.9778 
0.9783 


Sp.  gr.  of  NHiOH+Aq,  according  to  Ure  in 
Diet,  of  Arts. 


%  NHi 


27.940 
27.633 
27.038 
26.751 
26.500 
25.175 
23.850 
22.525 
21.200 
19.875 
18.550 
17.225 


Sp.  gr. 


0.8914 
0.8937 
0.8967 
0.8983 
0.9000 
0.9045 
0.9090 
0.9133 
0.9177 
0.9227 
0.9275 
0.9320 


%NHt 


15.900 

14.575 

13.250 

11.925 

10.600 

9.275 

7.950 

6.625 

5.300 

3.975 

2.650 

1.325 


Sp.  gr. 


0.9363 
0.9410 
0.9455 
0.9510 
0.9564 
0.9614 
0.9662 
0.9716 
0.9768 
0.9828 
0.9887 
0.9945 


Sp.  gr.,  b.-pt.,  and  vols,  gas  in  NH40H+Aq. 


%  NHi 


35.3 

32.6 

29.9 

27.3 

24.7 

22.2 

19.8 

17.4 

15.1 

12.8 

10.5 

8.3 

6  2 

4.1 

2.0 


Sp.  gr. 


0.85 
0.86 
0.87 
0.88 
0.89 
0.90 
0.91 
0.92 
0.93 
0.94 
0.95 
0  96 
0.97 
0.98 
0.99 


B.-pt. 


—3.3'' 
+3.3*' 

10** 

16.6** 

23.3*' 

30** 

36.6*' 

43.3'* 

50** 

66.6° 

63  S"" 

70** 

78.3'' 

86. r 
91.  r 


Vols,  gas  in 
1  voL  liquid 


494 
456 
419 
382 
346 
311 
277 
244 
211 
180 
147 
116 
87 
57 
28 


(Dalton,  in  New  System,  2.  422.) 
Sp.  gr.  of  NH40H-hAq  sat.  at  t**. 


t« 

Sp.  gr. 

f 

Sp.gr. 

f 

SP.  tr. 

0 

0.8535 

9 

0.8746 

18 

0.8903 

1 

0.8561 

10 

0.8766 

19 

0.8916 

2 

0.8587 

11 

0.8786 

20 

0.8928 

3 

0.8611 

12 

0.8804 

21 

0.8940 

4 

0  8635 

13 

0.8823 

22 

0.8952 

5 

0.8658 

14 

0.8841 

23 

0.8963 

6 

0.8681 

15 

0.8858 

24 

0.8974 

7 

0.8703 

16 

0.8874 

25 

0.8984 

8 

0  8725 

17 

0.8889 

(Carius,  A.  99.  141.) 

Sp.  gr.  of  XHiOH+Aq  at  14^  according  to 
Carius  (A.  99.  148). 


%  NH, 


36.0 
35.8 
35.6 
35  4 


Sp.    gr. 


0.8844 

0.8848 
0.8852 
0 


%  NHi 


35.2 
35.0 
34.8 


.S§i^bvC3(3fe^il 


Sp.gr. 


0.8860 
0.8864 
0.8868 
0.8872 
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Sp.  gr.  of 

NHiOH-f  Aq  at  14^ 

etc. — Coni. 

Sp.  gr.  of  NH40H+Aq  at  14%  etc.— Con/. 

%  NH» 

8p.gr. 

%NH. 

Sp.gr. 

%NH. 

Sp.  gr. 

%NH. 

Sp.  gr. 

34.4 

0.8877 

22.2 

0.9185 

10.0 

0.9593 

6.0 

0.9790 

34.2 

0.8881 

22.0 

0.9191 

9.8 

0.9601 

4.8 

0.9799 

34.0 

0.8885 

21.8 

0.9197 

9.6 

0.9608 

4.6 

0.9807 

33  8 

0.8889 

21.6 

0.9203 

9.4 

0.9616 

4.4 

0.9815 

33.6 

0.8894 

21.4 

0.9209 

9.2 

0.9623 

4.2 

O.Si823 

33  4 

0.8898 

.  21.2 

0.9215 

9.0 

0.9631 

4.0 

0.9831 

33  2 

0.8903 

21.0 

0.9221 

8.8 

0.9639 

3.8 

0.9339 
0^7 

33.0 

0.8907 

20.8 

0.9227 

8.6 

0.9647 

3.6 

32  8 

0.8911 

20.6 

0.9233 

8.4 

0.9664 

3.4 

0.9855 

32.6 

0.89^6 

20.4 

0.9239 

8.2 

0.9662 

3.2 

0.9863 

32:4 

0.8920 

20.2 

0.9246 

8.0 

0.9670 

3.0 

0.9873 

32.2 

0.8925 

20.0 

0.9261 

7.8 

0.9677 

2.8 

0.9882 

32  0 

0.8929 

19.8 

0.9267 

7.6 

0.9686 

2.6 

0.9890 

31.8 

0.8934 

19.6 

0.9264 

7.4 

0.9693 

2.4 

0.9899 

31.6 

0.8938 

19.4 

0.9271 

7.2 

0.9701 

2.2 

0.9907 

31.4 

0.8944 

19.2 

0.9277 

7.0 

0.9709 

2.0 

0.9915 

31.2 

0.8948 

19.0 

0.9283 

6.8 

0.9717 

1.8 

0.9924 

31.0 

0.8953 

18.8 

0.9289 

6.6 

0.9725 

1.6 

0.9932 

30.8 

0.8957 

18.6 

0.9296 

6.4 

0.9733 

1.4 

0.9941 

30.6 

0.8962 

18.4 

0.9302 

6.2 

0.9741 

1.2 

0.9950 

304 

0.8967 

18.2 

0.9308 

6.0 

0.9749 

1.0 

0.9959 

30  2 

0.8971 

18.0 

0.931^ 

6.8 

0.9757 

0.8 

0.9967 

300 

0.8976 

17.8 

0.9321 

6.6 

0.9766 

0.6 

0.9975 

29.8 

0.8981 

17.6 

0.9327 

5.4 

0.9773 

0.4 

0.9983 

29.6 

0  8986 

17.4 

0.9333 

5.2 

0.9781 

0.2 

0.9991 

29.4 
29  2 

0.8991 
0.8996 

17.2 
17.0 

0.9340 
0.9347 

Hager  also  gives  a  table  in  his  Commentar 
»ur  Phannacopoea,  which  is  practically  iden- 

29.0 

0.9001 

16.8 

0.9353 

28.8 

0.9006 

16.6 

0.9360 

tical  with  those  here  given. 

28.6 

0.9011 

16.4 

0.9366 

. 

28.4 
28.2 

0.9016 
0.9021 

16.2 
16.0 

0.9373 
0.9380 

Strength  of  NHiOH+Aq  of  certain  sp.  gr. 
at  12**. 

28.0 

0.9026. 

15.8 

0.9386 

27.8 

0.9031 

15.6 

0.9393 

1  kg.  solu- 

1 1.  solu- 

1 litre  consists  of 

27.6 
27.4 

0  9036 
0.9041 

15.4 
15.2 

0.9400 
0.9407 

Sp.  gr. 

tion  con- 
tains g. 
NHa 

tion  con- 
tains g. 
NHa 

HiOin 
cc. 

liquid  NHt 
in  oc. 

27  2 
27.0 

0.9047 
0  9051 

16.0 
14.8 

0.9414 
0.9420 

0.870 

384.4 

334.5 

536.5 

464.5 

26.8 

0  9057 

14.6 

0.9427 

0.880 

347.2 

305.5 

574.5 

425.5 

26. d 

0.9063 

14.4 

0.9434 

0.890 

311,6 

277.3 

612.7 

387.3 

26  4 

0  9068 

14.2 

0.9441 

0.900 

277.3 

249.5 

650.5 

349.5 

26.2 

0  9073 

14.0 

0.9449 

0.910 

244.9 

222.8 

687.2 

312.8 

26.a 

0.9078 

13.8 

0.9456 

0.920 

213.4 

196.3 

723.7 

276.3 

258 

0.9083 

13.6 

0.9463 

0.930 

182.9 

170.1 

759.9 

240.1 

25  6 

0.9089 

13.4 

0.9470 

0.940 

152.9 

143.7 

796.3 

203.7 

254 

09094 

13.2 

0.9477 

0.950 

124.2 

118.0 

832. C 

)     168.0 

25.2 

0.9100 

13.0 

09484 

0960 

97.0 

93.1 

866. fl 

133.1 

25.0 

0.9106 

12.8 

0.9491 

0.970 

70.2 

68.0 

902. C 

)       98.0 

24.8 

0.9111 

12.6 

0.9498 

0.980 

45.3 

44.3 

935.7 

64.3 

24.6 
244 
24  2 

0.9116 
0.9122 
0.9127 

12.4 
12.2 
12.0 

0.9505 
0.9512 
0.9520 

0.990 

21.0 

20.7 

969.3 

30.7 

(Wachsmuth,  Arch.  Pharm.  (3)  8.  510.) 

240 

0.9133 

11.8 

0.9527 

23.8 

0.9139 

11.6 

0.9534 

8p.  gr.  of  NH40H-hAq  at  15^ 

23.6 
23.4 

0.9145 
0.9150 

11.4 
11.2 

0.9542 
0.9549 

(Most  careful  experiments.) 

232 

0.9156 

11.0 

0.9556 

8p.gr. 

%NH, 

Sp.gr. 

%NHi 

23.0 

0.9162 

10.8 

0.9563 

22.8 

0.9168 

10.6 

0.9671 

0.990 

2.15 

0.926 

19.50 

22.6 

0.9174 

10.4 

0.9578 

0.974 

6.10 

0.916 

22.60 

22.4 

0.9180 

10.2 

0.9586 

0.950 

12  54 

091(^ 

Ufe^ 
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Sp.  gr.  of  NHiOH-f  Aq  at  IS^'—CprUinued 

Sp.gr. 

%NHt 

Sp.gr. 

%  NHi 

0.900 
0.890 
0  885 

27.70 
31.40 
33.5 

0.882 
0.880 

34.8 
35.5 

(Gruneberg,  Chem.  Ind.  12.  97.) 

The  followiEg  table  is  calculated  from  the 
above  by  interpolation:— 


Sp.  gr. 

%  NH. 

Sp.  gr. 

%  NH. 

0.995 

1  05 

0.935 

16.90 

0.990 

2.15 

0.930 

18.35 

0.985 

3.30 

0.925 

19.80 

0.980 

4.50 

0.920 

21.30 

0.975 

5.75 

0  915 

22  85 

0.970 

7.05 

0.910 

24.40 

0.965 

8.40 

0.905 

26.00 

0.960 

9.80 

0.900 

27.70 

0.955 

11  20 

0.895 

29.50 

0.950 

12.60 

0.890 

31.40 

0.945 

14.00 

0.885 

33.40 

0.940 

15.45 

0.880 

35.50 

(Gruneberg.) 


Sp. 

gr.  of  NH40H^-Aqatl4^ 

%HN, 

Sp.  gr. 

%NH, 

Sp.gr. 

31     , 
23.8 
20  4 

0.8933 
0.9116 
0  9246 

15.6 

11.7 

5.1 

0  9400 
0.9536 
0.9780 

(Lunge  and  Smith,  B.  17.  777.) 

Sp.  or.  of  NH40H-f  Aq  at  15°,  according  to 
Lunge  and  Wiemik  (Zeit.  f.  angew.  Ch. 
1889.  183). 

(Most  carefully  worked  out  and  calculated.) 


Sp.gr. 

%  NH, 

1  1.  coDtaizifl 
g.  NH, 

Correction 
ford*  lo 

1.000 

0.00 

0.0 

0.00018 

0.998 

0.45 

4.5 

0.00018 

0.996 

0.91 

9.1 

0.00019 

0.994 

1.37 

13.6 

0.00019 

0.992 

1.84 

18.2 

0.00020 

0.990 

2.31 

22.9 

0.00020 

0.988 

2.80 

27.7 

0.00021 

0.986 

3.30 

32  5 

0.00021 

0.984 

3.80 

37.4 

0.00022 

0.982 

4.30 

42.2 

0.00022 

0.980 

4.80 

47.0 

0  00023 

0.978 

5.30 

51.8 

0.00023 

0.976 

5.80 

56.6 

0.00024 

0  974 

6.30 

61.4 

0.00024 

0  972 

6.80 

66.1 

0.00025 

0.970 

7.31 

70.9 

0.00025 

0.968 

7.82 

75.7 

0.00026 

Sp.  gr.  of  NHiOH+Aq  at  15^  etc.—CorUinued 


Sp.gr. 

%  NH, 

1  L  oonUiiiB 
g.NH, 

Gonrcctioo 

0.966 

8.33 

80.5 

0.00026 

0.964 

8.84 

85.2 

0.00027 

0.962 

9.35 

89.9 

0.00028 

0.960 

9.91 

95.1 

0.00029 

0.958 

10.47 

100.3 

0.00030 

0.956 

11.03 

105.4 

0.00031 

0.954 

11.60 

110.7 

0.00032 

0.952 

12.17 

115.9 

0.00033 

0.950 

12.74 

121.0 

0.00034 

0.948 

13.31 

126.2 

0.00035 

0.946 

13.88 

131.3 

0.00036 

0.944 

14.46 

136.5 

0.00037 

0.942 

15.04 

141.7 

0.00038 

0.940 

15.63 

146.9 

0.00039 

0.938 

16.22 

152.1 

0.00040 

0.936 

16.82  • 

157.4 

0.00O41 

0.934 

17.42 

162.7 

O.00O41    . 

0.932 

18.03 

168.1 

O.O0O42 

0.930 

18.64 

173.4 

0.00042 

0.928 

19.25 

178.6 

O.00O43 

0.926 

19.87 

184.2 

0.00044 

0.924 

20.49 

189.3 

0.00045 

0:922 

21.12 

194.7 

0.00046 

0.920 

21.75 

200.1 

0.00047 

0.918 

22.39 

205  6 

0.00048 

0.916 

23.03 

210.9 

0.00049 

0.914 

23.68 

216.3 

0.00050 

0.912 

24.33 

221.9 

0.00051 

0.910 

24.99 

227.4 

0.00052 

0.908 

25.65 

232.9 

0.00053 

0.906 

26.31 

238.3 

0.00054 

0.904 

26.98 

243.9 

0.00055 

0.902 

27.65 

249.4 

0.00066 

0.900 

28.33 

255.0 

0.00057 

0.898 

29.01 

260.5 

0.00058 

0.896 

29.69 

266.0 

0.00059 

0.894 

30.37 

271.5 

0.00060 

0.892 

31.05 

277.0 

0.00060 

0.890 

31.75 

282.6 

0.00061 

0.888 

32.50 

288.6 

0.00062 

0.886 

33.25 

294.6 

0.00063 

0.884 

34.10 

301.4 

0.00064 

0.882 

34.95 

308.3 

0.00065 

NHi  is  much  less  sol.  in  KOH,  or  NaOH+ 
Aq  than  in  H2O. 


Solubility  of  NHi  in  H,0,  and  KOH+Aq 
of  various  strengths:  100  pts.  solvoit 
absorbs  g.  NHi  at  t**. 


t*» 

HtO 

KOH-»-Aq 
11.25%  K,0 

KOH-I-Aq 
26.25%  KjO 

0 

8 

16 

24 

90  00 
72  75 
59.75 
49.50 

72  00 
57  00 
46.00 
37.25 

49.50 
37.50 
28.50 
21.75 

(Ra<«!iit9dAy  ^.QS^  1.  262.) 
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100  pt8.  sat.  KOH+Aq  dissolve  only  1  pt. 
XH,. 

Solubility  in  NaOH+Aq  is  the  same  as  in 
KOH+Aq  of  the  same  strength. 

XH4a+Aqab8orbs  slightly  less  NHj  than 
the  same  vol.  Hrf).  NaNO,,  and  XH4N0,+ 
Aq  absorb  almost  the  same  amount  NHa  as 
the  same  vol.  HtO.    (Raoult,  I.e.) 


Sohibility  of  NH^in  100  pts.  Ca(NOi),+Aq. 


e 

HsO 

0 
8 
16 

90.00 
72.75 
59.75 

Ca(NOi)i+Aq 

2S.38%Cft(N0i)i 


96.26 
78.50 
65.00 


Ca(NOi)a+Aq 
50.03%Cft(NO«)a 


104.50 
84.75 
70.50 


(Raoult,  I.e.) 


Solubility  in  salt  solutions  at  25^. 


Salt 


KCl 

KBr 

KI 

KOH 

XaH. 

XaBr 

Xal 

XaOH 

UCl 

UBr 

Ul 

LiOH 

KF 

KXO, 

KNO, 

KCN 

KCXS 

CHAX)K 

HCOOK 

KBO, 

ijKJiPO, 

^'Na.S 

KCK)|0.25-norm. 

KBiO|0.25-nonn. 

KI0|0.25-nonn. 


Mob.  NHs,  soluble  in 
1  liter  of 


5-nonnAl 
solution 


0.930 
0.950 
0.970 
0.852 
0.938 
0.965 
0.995 
0.876 
0.980 
1.001 
1.030 
0.865 
0.839 
0.923 
0.920 
0  926 
0.932 
0.875 
0.865 
0.788 
0.866 
0.866 
0.866 
0.868 
0.814 
0.860 
0.887 
0.927 
0.940 
0.951 


l-normal 
solution 


0.866 
0.904 
0.942 
0.716 
0.889 
0.916 
0.992 
0.789 
1.008 
1  040 
1.094 
0.808 
0.722 
0.862 
0.855 
0.858 
0.868 
0.772 
0.768 
0.650 
0.771 
0.771 
0.765 
0.760 
0.677 
0.749 
0.795 


1. ^nor- 
mal 
solution 


0.809 
0.857 
0.900 
0.607 
0.843 
0.890 
0.985 
0.716 
1  045 
1.090 
1,190 
0.768 
0.626 
0.804 
0.798 
0.802 
0.814 
0.678 
0.675 
0.554 
0.675 
0.675 
0.685 
0.678 
0.560 
0.664 
0.726 


^Ahcgg  A  Riesenfeld,  Z.  phys.  Ch.  1902,  40. 
100.) 


Solubility  in  salts+Aq  at  35**  C. 


Salt 

• 

Concentration  of  the 
aq.  solution 

Mols.  NHi 

soluble  in  1  liter  of 

solution 

KCl 

0.5  normal 

0.923 

NaCl 

0.966 

CHaCOOK 

0.902 

HfCOOK), 

0.902 

KOH 

0.870 

NaOH 

0.896 

HK,CO, 

0.426  normal 

0.914 

HNa,CO, 

li 

0.932 

(Riesenfeld,  Z.  phys.  Ch.  1903,  46.  462.) 


ThesolubiUty  of  NH,  in  NaNO,,  NH4NO, 
and  in  AgN0a,2NHaH-Aq  is  nearly  the  same 
as  in  pure  HsO.  (Konowaloff,  C.  C.  1898,  II. 
659). 


Distribution-coefficient  of  NH|  between 
water  and  CHCli=26.3  at  20°;  24.9  at  25°; 
23.2  at  30°. 

The  distribution-coefficient  of  NH|  be- 
tween CHCl}  and  a  number  of  salt  solutions 
has  been  determined  for  the  purpose  of  study- 
ing the  nature  of  metal-ammonia  compounds 
in  aqueous  solution.  (Dawson,  Chem.  Soc. 
1900,  77.  1242.) 


Distribution  of  NH,  between  HaO  and  CHClt 
at  18^ 


NH«  concentration  in 

NHa  concentration  in 

aqueous  solution. 

CHCli  soIuUon. 

mols./Utre 

moLs./ litre 

0.9280 

0.03506 

1.921 

0.07703 

2.064 

0.08350 

2.274 

0.09317 

2.590 

0.1083 

3.700 

0.1639 

4.333 

0.1996 

(Dawson,  Z.  phys.  Ch.  1909,  69.  120.) 

Distribution  of  NHs  between  hydroxides -f-Aq 
and  CHCli  at  18* 


Aqueous  solution 


NH«  concen- 
tration in 

the  aqueous 
solution, 
mob. /litre 


0,2-N.  KOH 
0.5-N.  KOH 
0.2-N.  NaOH 
0.5-N.  NaOH 
O.2.N.  HBa(OH)a 
0.5-N.  J^Ba(OH), 


NH»  concen- 
tration in  the 
CHCls  solution. 
mols./Utre. 


1.949 
1.978 
2.016 
1.944 
2.076 
3.397 


0.0841 

0.0951 

0.0869 

0.0907 

0.08905 

0.1560 
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Distribution  of  NH.  between  Cu(0H)2+Aq 
and  CHCl,  at  18^ 

Solubility  of  NH,  in  ethyl  alcohol  (absolute) 
att^ 

Cone,  of  Cu(OH)t 
equivalents/  litre 

NH«  concentra- 
tion in  aqueous 
solution. 
mol8./litre 

NHk  concentra- 
tion in  CHClt 
solution. 
mol8./litre 

t* 

%NH. 

Pts.  NHa  per  100 

0 

6 

11.7 
14.7 
17 
22 
28.4 

19.7 
17.1 
14.1 
13.2 
12.6 
10.9      . 
9.2 

24.5 

0.041 

0.0705 

0.081 

2.014 
2.653 
3.011 

0.07968 

0.1087 

0.1247 

20.6 
16.4 
15.2 
14.7 

Dawson,  I.e.) 

12.3 
10.1 

Sol.  in  alcohol  and  ether. 

Sol.  in  3  pta.  alcohol  of  38«».    (BoulUy.) 
1  vol.  alcohol  of  0.829  sp.  gr.  aboorfos  about  50  vols. 
NHt.    (Davy.) 

Much  less  sol.  in  ethyl,  propyl,  or  amyl 
alcohol  than  in  H2O.     (Pagliano  and  Emo, 
Gazz.  ch.  it.  13.  278.) 

(de  Bruyn,  R.  t.  c.  11.  112.) 

1  vol.  abs.  alcohol  at  20°  and  760  mm. 
pressure  absorbs  340  vols.  NHj  gas.  (M tiller, 
W.  Ann.  1891,  48.  567.) 

1  1.  methyl  alcohol  sat.  with  NH»  contains 
218  g.  NH,  at  0%-  sp.  gr.  of  solution =0.770: 
coefficient  of  solubihty  =  425.0.    (Del^pine). 

Solubility  of  NHj  in  alcohol  at  t**:  weight  NH,= weight  NH»  contained  in  a  litre  of  solution 
sat.  at  760  mm.  and  t**;  sp.  gr.  -sp.  gr.  of  solution;  Cs=  coefficient  of  solubility. 


Temp. 

Degree  of  Alcohol 

100** 

•     90» 

80** 

70«» 

60° 

50» 

0° 

Weight  NH,    . 

g'-.'^:  :  :  : 

130.5 
0.782 
209.5 

146.0 
0.783 
245.0 

206.5 
0.808 
390.0 

246.0 
0.830 
504.5 

304.5 
0.835 
697.7 

10** 

Weight  NH,    . 

'^\'^:  ;  :  : 

108.5 
0.787 
164.3 

120.0 
0.803 
186.0 

167.0 
0.800 
288.0 

198.25 
0.831 
373.0 

227.0 
0.850 
438.6 

20^ 

Weight  NH,    . 

!p-.^:  :  :  : 

75.0 
0.791 
106.6 

97.5 
0.788 
147.8 

119.75 
0.821 
190.5 

137.5 
0  829 
223.0 

152.5 
0.842 
260.8 

182  7 
0.869 
338.2 

30^ 

Weight  NH,    . 

S'-.'^:  :  :  : 

51.5 

0.798 

97.0 

74.0 
0.791 
186.7 

81.75 
0.826 
121.6 

100.3 

129.5 
0.846 
211.6 

152.0 
0.883 
252.0 

(Del6pine,  J.  Pharm.  (5)  25.  496.) 


Solubility  of  NH,  in  methyl  alcohol  (absolute) 
att^ 


t" 

%NH, 

PU.  NHi  per  100 
pts.  alcohol 

0 

29.3 

41.5 

6 

26.0 

35.2 

11.7 

23.5 

30.7 

14  7 

21.8 

27.9 

17 

20.8 

26.3 

22 

18.3 

22.4 

28.4 

14.8 

17.4 

(de  Bruyn,  I 

0.) 

Readily  sol.  in  ether. 

Sol.  in  0.4  vol.  petroleum  from  Amiano. 
(Saussure.) 

1  vol.  oil  of  turpentine  absorbs  7.5  vols. 
NH,  at  16^ 

1  vol.  oil  of  lemon  absorbs  8.5  vols.  NH,  at 
16^ 


1  vol.  oil  of  rosemary  absorbs  9.75  vols. 
NH,  at  29». 

1  vol.  oil  of  lavender  absorbs  47  vols.  NHi 
at  20".    (Saussure.) 

1  vol.  caoutchine  absorbs  3  vols.  NHj. 
(Himly.) 

Valerol  absorbs  much  NH,.  (Gerfiardt,  A. 
ch.  (3)  7.  278.) 

1  vol.  ether  at  760  mm.  pressure  absoibe 
17.13  vols.  NH,  at  0**;  12.35  vols,  at  10**  and 
10.27  vols,  at  15**.  (Christoff,  Z.  phys.  Ch. 
1912,  79.  459.) 

-f  HjO.    Colorless  crystals. 

4-HHiO.  Large  transparent  crystals. 
(Rupert,  J.  Am.  Chem.  Soc.  1909,  81.  868.) 

Ammonia,  with  metal  salts. 

For  the  ammonia  addition-products  <rf 
metal  salts,  see  under  the  respective  metal 
salts,  except  in  the  case  of  Co.  Cr,  Hg,  and  the 
Pt  metals,  for  which  see  oooalt  ammonium, 
chromium  ammonium,  etc.,  compounds,  for 
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further  r^erence.  New  data  on  Co  and  Cr 
ammonium  compounds  and  those  of  the  Pt 
metals,  published  since  the  first  edition,  has 
not  been  inchided  in  the  present  edition. 

Anmumium  amalgam,  NH4,  xHg. 

Decomp.  by  HfO,  but  more  easily  in  pres- 
ence of  naphtha,  alcohol,  or  ether. 

Afflmonium  azoimide,  N^Hi^NHiNt. 

Easily  sol.  in  HsO:  si.  sol.  in  absolute 
alcohol,  easily  in  80%  alcohol.  Insol.  in  ether 
or  bensene.    (Curtius,  B.  24.  3344.) 

Afflmonium  cobalt  azoimide,  NH4Nt,  CoN«. 

Ratha:  sol.  in  H2O.  (Curtius  and  Rissom, 
J.  pr.  1898,  (2)  68.  302.) 

Ammontimi  bromide,  NH4Br. 

Easily  sol.  in  HsO  with  absorption  of  much 
heat. 

1  pt.  NHjBr  dissolves  in  pts.  H>0  at  t*". 


10 
16 


Pu.HjO 


1.51 
1.39 


30 
50 


PU.  HsO        t*»       Pts.  HtO 


1.23 
1.06 


100 


0.78 


(Eder.  W.  A.  B.  82.  (2)  1284.) 

XHiBr+Aq  containing  41.09%  NH4Br  is 
sat.  at  15**.    (Gerlach.) 

Sp.  gr.  of  NH4Br-hAq  at  15°. 


%NH4Br 


5 
10 
15 


8p.gr. 


1  0326 
1.0652 
1.0960 


%  NH«Br 


20 
30 
41  09 


Sp.gr. 


1.1285 
1.1921 
1.2920 


(Eder.) 
Sp.  gr.  of  NHiBr+Aq  at  16^ 


%NH*Br 

8p.gr. 

%  NH«Br 

8p.gr. 

2 

1.0119 

22 

1.1375 

3 

1.0181 

23 

1.1440 

4 

1.0242 

24 

1.1506 

5 

1.0303 

25 

1.1573 

6 

1.0364 

26 

1.1642 

7 

1.0425 

27 

1.1713 

8 

1.0486 

28 

1.1787 

9 

1.0547 

29 

1.1862 

10 

1.0609 

30 

1.1938 

11 

1.0672 

31 

1.2018 

12 

1.0735 

32 

1.2098 

13 

1.0798 

33 

1.2180 

14 

1.0862 

34 

1.2260 

15 

1.0926 

35 

1.2342 

16 

1.0988 

36 

1.2425 

17 

1.1051 

37 

1.2509 

18 

1  1115 

38 

1  2594 

19 

1.1181 

39 

1.2679 

20 

1.1246 

40 

1.2765 

21 

1.1310 

41 

1  2850 

(Hager,  Comm.  1883.) 
25  g.  NH3r+50  g.  HtO  lower  the  temp, 
from  15.1*  to —1.1°.    (Rudorflf.) 


Sol.  in  liquid  NHs  at  —50°.  (Moissan 
C.  R.  1901, 133.  713.) 

Very  sol.  in  liquid  NHj.  (Franklin,  Am. 
Ch.  J.  1898,  20.  826.) 

SI.  sol.  in  alcohol. 

1  pt.  NH4Br  dissolves  in  32.3  pts.  alcohol 
(0.806  sp.  gr.)  at  15°;  9.5  pts.  at  78°.  (Eder, 
le,) 

100  pts.  absolute  methyl  alcohol  dissolve 
12.5  pts.  at  19°;  100  pts.  absolute  ethyl  al- 
cohol dissolve  3.22  pts.  at  19°.  (de  Bruyn, 
Z.  phys.  Ch.  10.  783.) 

Solubility  in  mixtures  of  methyl  and  ethyl 
alcohol  at  25°. 

P  =  %  methyl  alcohol  in  the  solvent. 
G=g.  NHiBr  in  10  cc.  of  the  solution. 
S  =sp.  gr.  of  the  sat.  solution  at  25°/4°. 


0.00 
4.37 
10.40 
41.02 
80.69 
84.77 
91.25 
100.00 


0.255 
0.299 
0.331 
0.506 
0.813 
0.847 
0.934 
0.983 


8 


0.8065 
0.8083 
0.8117 
0.8252 
0.8501 
0.8508 
0.8551 
0.8605 


(Herz,  Z.  anorg.  1908,  60.  156.) 

Solubility  in  mixtures  of  methyl  and  propyl 
alcohol  at  25°. 

P  =  %  propyl  alcohol  in  the  solvent. 
G =g.  NHJar  in  10  cc.  of  the  solution. 
S=Sp.  gr.  of  the  sat.  solution  at  25°/4°. 


0 
11.11 

23.8 
65.2 
91.8 
93.75 
100. 


G 


0.983 
0.851 
0.690 
0.308 
0.128 
0.125 
0.095 


8 


0.8605 
0.8524 
0.8426 
0.8184 
0.8097 
0.8089 
0.8059 


(Herz,  l.e.) 

Solubility  in  mixtures  of  propyl  and  ethyl 
alcohol  at  25°. 

P»  %  propyl  alcohol  in  the  solvent. 
G=g.  NIl4Br  in  10  cc.  of  the  sdution. 
S=Sp.  gr.  of  the  sat.  solution  at  25°/4°. 


0 

8.1 
17.85 
56.6 
88.6 
91.2 
95.2 
100 


0.255 
0.251 
0.237 
0.163 
0.111 
0.105 
0.104 
0.095 


s 


0.8065 
0.8062 
0.8052 
0  8048 
0.8042 
0.8049 
0.8059 
0  8059 
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Sol.  in  809  pt«.  ether  (0.729  sp.gr.).  (Eder, 
U.) 

Sol.  in  acetone.  (Eidniann,  C.  C.  1899. 
II,  1014);  (Naumann.  B.  1904,  87.  4328.) 

Insol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1370.) 

Insol.  in  methyl  acetate.    (Naumann,  B. 

1909,  42.  3790.) 

Insol.    in    ethylacetate.      (Naimiann,    B. 

1910,  48.  314.) 

Ammonium  (ribromide,  NH4Bri. 

Gives  off  Br  in  air.  Sol.  in  HtO.  (Rooze- 
boom,  B.  14.  2398.) 

Decomp.  in  the  air.  Very  sol.  in  HiO. 
(Chattaway,  Chem.  Soc.  1915, 107.  106.) 

Ammonium  antimony  bromide,  3NH4Br, 
2SbBri. 

Easily  sol.  in  abs.  alcohol.  (Caven,  C.  C. 
1905.  II,  293.) 

7NH4Br,  3SbBr,.  Easily  sol.  in  abs.  al- 
cohol.   (Caven,  C.  C.  1905.  II,  293.) 

See  also  Bromantimonate,  ammonium. 

Ammonium  bismuth  bromide,  NHiBr,  BiBri 
H-H,0. 
Deliquescent.    Decomp.  by  HsO.    Sol.  in 
alcohol.    (Nickl^,  C.  R.  51. 1097.) 

Ammonium  cadmium  bromide,  NHiBr, 
CdBr,+HH,0. 

Sol.  in  0.73  pt.  HjO,  5.3  pts.  abs.  alcohol, 
280  pts.  ether  (sp.  gr.  0.729),  and  24  pts. 
alcohol  ether  (1  : 1).    (Eder,  Dind.  221.  89.) 

Sol.  in  HiO  without  decomp.  between  1** 
and  llO.r. 
100  pts.  of  the  solution  contain  at: 

1**        14.8**    52.2*     110.  r 
63.82    58.01    65.32    75.83  pts.  of  the  salt. 

(Rimbach,  B.  1905,  88.  1555.) 

4NH4Br,  CdBr,.  Sol.  in  0.96  pt.  H,0,  from 
which  it  is  pptd.  by  alcohol  or  ether.    (Eder.) 

Solubility  in  H,0  at  f*. 

Below  160°  the  salt  is  decomp.  by  HtO; 
at  160**  it  is  sol.  in  HjO  without  decomp. 


> 


100  pts.  of  the 

solution  contain 

«ft 

Solid  phase 

FtJii. 

Ftj. 

Pu. 

C^ 

Br 

NUi 

0.8 

14  72 

50.46 

0  57 

Double  salt+NHiBr 

13.0 

U  94 

51   48 

*J.85 

<( 

44.5 

lo.Ol 

:>3  K*^ 

7  :^5 

ti 

70.4 

H.m 

'lo .  2S 

7. so 

it 

123.5 

K5  -^"1 

:i^^:»(i 

H  45 

tt 

1^.0 

H.7Q 

t>2.t.7 

!i,43 

Double  salt 

i  Rimbach,  B.  1905,  88.  1558.) 

Not  sol  in  HBr  +  A.q  without  decomp. 
(Rimbach  J 

Not  sol  without  decomp.  in  LiBr+Aq, 
GaBr,-f-Aq,     MgBrj+Aq,     NiBrj+Aq,     or 


CoBrj+Aq,  even  though  very  cone,  solutions 
are  used.  Sol.  without  decomp.  in  ZnBrs-f- 
Aq.     (Rimbach,  B.  1905,  88.  1571.) 

Ammonium     chloromolybdenum     bromide, 
2NH4Br,  CUMojBr,. 
Decomp.  by  pure  H2O.   Can  be  crystallixed 
from   HBr-fAq.     Apparently   sol.    without 
decomp.  in  alcohol.    (Blomstrand.) 

Ammonium  cuprous  bromide. 

4NH4Br,  CusBr,.     Fairly  stable  in  air. 

2NH4Br.  Cu,Br,+H,0.  Fairly  stable  in 
air.     (Wells,  Z.  anorg.  1895,  10.  159.) 

Ammonium     cuprous     bromide     ammonia, 
NHiBr,  CujBr,,  3NH,. 
(Fleurent,  C.  R.  1891,  118.  1047.) 

Ammonium  cupric  bromide,  2NH4Br,  CuBr^ 
+2H2O. 
Very  sol.  in  HjO.     (de  Koninck,  B.  21. 

777  R.) 

Ammonium  iridium  bromide. 
See  Bromiridate,  anunonium. 

Ammonium  iron  (ferric)  bromide, 
(NH4)FeBr4+2H,0. 
Very  deliquescent;  sol.  in  HjO.     (Walden, 
Z.  anorg.  1894,  7.  332.) 

Ammonium  lead  bromide,  12NH4Br,  7  PbBrs 

Decomp.  on  air,  or  with  cold  HjO.  (Andr^, 
C  R  96.  1502  ) 

6NH4Br,  PbBr,+H,0.  Decomp.  bv  cold 
HtO.    (A.) 

7NH4Br,  PbBr,+l^H,0.  Stable  on  air; 
decomp.  by  cold  HjO.    (A.) 

None  of  the  above  compounds  exist.  (WeUs, 
SiU.  Am.  J.  146.  25.) 

2NH4Br,  PbBr,.  Decomp.  by  H,0.  Sol. 
in  cone.  KOH-fAq  and  m  strong  adds. 
(Fonzes-Diacon,  Bull.  Soc.  1897,  (3)  17.351.) 

NH4Br,  3PbBrj.    (Wells.) 

Ammonium   magnesium   bromide,    NH4Br, 
MgBrj+eHjO. 
Deliquescent.    Sol.  in  HjO.    (Lerch,  J.  pr. 
(2)  28.  338.) 

Ammonium  mercuric  bromide, 
2HgBr,,  NH4Br. 
Decomp.  by  HjO  into  its  constituent  salts. 
(RAy,  Chem.  Soc.  1902,  81.  648.) 

Ammonium  molybdenum  bromide,  2NH4Br, 
MoBrj+HiO. 
Easily  sol.  in  H3O.  (Rosenheim,  Z.  anorg. 
1905,  46.  322.) 

Ammonium  molybdenum  bromide  chloride. 
See  Ammonium  chloromolybdenum  bro« 
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Ammoiiiiiin  osmium  bromide* 
See  Bromosmate,  ammonium. 

Ammftfiiiim  osmyl  biomide,  (KH4)t0803Br4. 
Sd.  in  H,0.    (Wintrebert,  A.  ch.  1903,  (7) 
J8.95.) 

Ammonium  onxtji  oxybromide, 
(NH4),O80,Br,. 
(Wintrebert,  A.  ch.  1903  (7)  28.  117.) 

Ammonium  palladium  bromide. 
See  Bromopalladate,  ammonium,  and 
Bromopalladite,  ammonium. 

Ainm^iwtitiw^  ptatinum  bromide. 
See  Bromoplatinate,  ammonium. 

Ammonium  rhodium  bromide. 
See  Bromoriiodite,  ammonium. 

Ammonium  selenium  bromide. 

See  Bromoselenate,  ammonium. 

,  ft 

Ammonium  tellurium  bromide. 
See  Bromotellurate,  ammonium. 

Ammonium  tfaallic  bromide,  NHiBr,  TIBr8+ 
2H,0. 

Sol.inH,0.    (Willm.) 

+4H,0.  Efflorescent.  Sol.  in  HiO. 
(Xickl^.) 

+5H,0.    Sol.  inH,0.    (Nickl^.) 

Aififliftnitim  stannous  bromide  (ammonium 
bromostannite),  NH«Br,  SiiBra+H,0. 
SolinHjO.    (Benas.  C.  C.  1884. 968.) 
2NH4Br,  SnBra.    Sol.  in  HjO.    (Raymann 

and  PreiB,  A.  228.  323.) 
+HA    Sol.  inHrf).    (Benas,  i.e.) 
+2H,0.    (Richardson,  Am.  Ch.  J.  14.  96.) 
NH4Br,  2SnBr«(?).    (Benas.) 

Afflfflooium  stannic  bromide,  2NH4Br,  SnBri. 
See  Bromostannate,  anunonium. 

Afflmooium  vnnji  bromide,  2NH4Br,  UOsBrj 
-h2H,0. 
Very  ddiquescent,  and  sol:  in  HfO.   (Sendt- 
ner.) 

i  zinc  bromide,  2NH4Br,  ZnBra. 

_, nt,  and  sol.  in  HjO.    (BOdeker, 

I B.  i860.  17.) 

-I-H|0.  Very  ddiquescent,  and  sol.  in  HjO. 
•ADdptA.ch.  (6)8.  104.) 

-H:H,0.    (Ephraim,  Z.  anorg.  1908, 59. 66.) 

35H4Br,  ZnBfs.  Sol.  in  HaO.  Decomp. 
^  by  great  dilution.  (Jones  &  Knight,  Am. 
Ol  J.  1899,  22.  136.) 

-fHtO.  Not  hygroscopic.  (Ephraim,  Z. 
awff.  1908,  59.  66.) 


I  bromide  arsenic  (ridzide. 
See  Arsenite  bromide,  ammonium. 


Ammonium  bromide  mercuric  chloride, 
NH4Br,  2HgCl2. 
Ppt.    (RAy,  Chem.  Soc.  1902,  81.  649.) 

Ammonium  bromide  mercuric  iodide, 
2NH4Br,  Hgl,. 

Decomp.  by  HjO.  Sol.  in  alcohol  without 
decomp.    (Grossmann,  B.  1903,  86.  1602.) 

3NH4Br,  2HgI,.  Decomp.  by  H,0.  Sol. 
in  alcohol  without  decomp.  (Grossmann,  B. 
1903,  86.  1602.) 

Ammonium  lead  bromochloride, 
NH4Pb,Br4Cl. 

Decomp.  by  HiG.  (Fonxes-Diacon,  Bull. 
Soc.  1897,  (3)  17.  350.) 

NH4PbjCl4Br.  Decomp.  by  H,0.  (Fonzes- 
Diacon,  Bull.  Soc.  1897,  (3)  17.  349.) 

Ammonium  bromochloroiodide,  NH4ClBrI. 

Very  stable;  sol.  in  HjO.  (Chattaway, 
Chem.  Soc.  1916,  107.  108.) 

Ammonium  lead  bromoiodide,  NH4PbBrl2+ 
2H,0  and  NH4Pb,Brl4. 
Decomp.  by  HtO.    Sol.  in  cone.  KOH+Aq 
and  in  strong  acids.    (Fonzes-Diacon,  Bull. 
Soc.  1897,  (3)  17.  352.) 

Ammonium  bromiodobromide,  NH4BrIBr. 

Decomp.  in  the  air.  Sol.  in  ether.  (Jack- 
son, Am.  Ch.  J.  1900,  24.  28.) 

Ammonium  chloride,  NH4CI. 

(Sal-ammoniac.)  Not  deUquescent.  Sol. 
in  HjO  with  reduction  of  temp. 

Sol.  in  2.24  pts.  HtO.    (Wens«l.) 

NH4CI  +Aq  tat.  at  10**  hM  sp.  gr.  - 1.072.    (T.) 

Sol.  in  2.72  pts.  cold,  and  1  pt.  boiling  HtO.  (M.  R.. 
and  P.) 

Sol.  in  3  pU.  HsO  at  18.76<».    (Abl.) 

Sol.  in  6  pU.  eold«  and  1  pt.  boiling  HtO.    (Fouroroy.) 

100  pU.  HtO  at  18.75<>  diasolve  36.75  pts.  NH4CI. 

NHiCl+Aq  sat.  at  ito  b.-pt.  (114.2*')  contains  88.9 
pts.  NHiCl  in  100  pts.  of  the  solution.    (Berselius.) 

100  pts.  HtO  at  15<>  dissolve  33-36  pts.;  and  at  100^. 
100  pts.  NHiCl.    (Ure's  Diet.) 

NHiCl+Aq  sat.  at  15<>  has  sp.  gr. -1.075209,  and 
contains  at  wast  31.88  pts.  NH4CI  dissolved  in  every 
100  pts.  HiO.    (Michel  and  Krafft.  A.  ch.  (3)  41.  478.) 

NH«CH-Aq  sat.  at  10«»  contains  23.8%  NH«Cl. 
(EUer.) 

NH«C1+Aq  sat.  in  the  cold  contains  14.3%  NH4CI. 
(Fourcroy.) 

SoL  in  1  pt.  HtO  at  113.5*'.  b.-pt.  of  sat.  solution. 
(Griffiths.) 

Sol.  in  2.7  pts.  HsO  at  18.75'*.  forming  a  liquid  of  1.08 
sp.  gr.    (Karsten.  1840.) 

Sol.  in  2.727  pU.  HtO  at  10**.    (Gren's  Handbuch.) 

100  pts.  HtO  at  718  mm.  pressure  and  t**  dissolve  pts. 
NH«C1. 


t«» 

Pts. 
NH«C1 

t» 

Pts. 
NH4CI 

f* 

Pts. 
NH«C1 

t« 

Pto. 
NH«C1 

0 
10 
20 

28.40 
32.84 
37.28 

30 
40 
50 

41.72 
46.16 
50.60 

60 
70 
80 

55.04 
59.48 
63.92 

90 
100 
110 

68.36 
72.80 
77.24 

(AUuard.  C.  R.  H.  500p^gl^ 
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Solubility  in  100  pia.  H,0  at  t**. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 


29.7 
30.0 
30.3 
30.6 
31.0 
31.4 
31.8 
32.2 
32.6 
33.0 
33.3 
33.7 
34.1 
34.5 
34.8 
35.2 
35.6 
36.0 
36.4 
36.8 
37.2 
37.6 
38.0 
38.4 
38.8 
39.3 
39.7 
40.1 
40.5 
40.9 


41.4 
41.8 
42.2 
42.7 
43.1 
43.6 
44.0 
44.4 
44.9 
45.3 
45.8 
46.2 
46.7 
47.1 
47.6 
48.0 
48.5 
49.0 
49.5 
49.9 
50.4 
50.9 
51.3 
51.8 
52.3 
52.8 
53.2 
53.7 
54.2 
54.7 


60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 


55.2 
55.7 
56.2 
56.7 
57.2 
57.7 
58.2 
58.7 
59.2 
59.7 
60.2 
60.7 
61.2 
61.7 
62.3 
62.8 
63.4 
63.9 
64.5 
65.1 
65.6 
66.2 
66.7 
67.3 
67.8 
68.4 
69.0 
69.6 
70.2 
70.7 


90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
115.65 


4 


71.3 
71.9 
72.5 
73.1 
73.7 
74.3 
74.9 
75.5 
76.1 
76.7 
77.3 
78.0 
78.6 
79.2 
79.9 
80.5 
81.2 
81.8 
82.5 
83.1 
83.8 
84.4 
85.1 
85.7 
86.4 
87.1 
87.3 


(Mulder,  calculated  from  his  own  and  other 
observations.    Scheik.    Verhandel.  1864.  57.) 

Solubility  in  100  pts.  H,0  at  t°. 


0 
6.2 


Pta. 
NH4CI 


29.7 
32.2 


10.8 
31.6 


Pta. 
NHiCI 


33.9 
42.2 


64.9 
90.6 


PtB. 

NH4CI 


57.9 
67.2 


(Lindstrom,  Pogg.  186.  315.) 

NH4Cl-f  Aq  sat.  at  13-16°  contains  26.16% 
XH4CI.    (v.  Hauer,  J.  pr.  108.  114.) 

Sol.  in  2.72  pts.  H,0  at  19^  (Schiflf,  A. 
109.  326.) 

Sol.  in  2.803  pts.  HjO  at  15**.    (Gerlach.) 

Sat.  NH4CH-Aq  at  75°  contains  38.23% 
NH4CI.    (TschugaefT,  Z.  anorg.  1914,  86. 161 .) 

XH4CH-Aq  sat.  at  30°  contains  29.5% 
NH4C1.    (Meerburg,  C.  C.  1904.  II,  1362.) 


100  g.  H,0 

dissolve 

g.  NH4CI 

31.25 

38.5 

49.6 

(Biltz  and  Marcus,  Z.  anorg.  1911, 71. 169 


Solubihty 

in  H2O  at  t°. 

1000  mols.  H2O 

t° 

dissolve 

mols.  \H4Cl 

3.5 

105.2 

25  0 

129.7 

,50.0 

167.0 

Solubility  of  NH4CI  in  H/)  at  t*. 


g.  NH«a  in 

t» 

100  g.  of  the 
sohitioD 

Solid  phase 

—  0.45 

0.7» 

Ice 

—  1.25 

1.9« 

« 

—  1.70 

2.7» 

" 

—  3.05 

4.6 

(( 

—  4.45 

6.6' 

a 

—  6.4 

9.2* 

u 

—  8.25 

11.4 

it 

—  9.7 

13.1 

tt 

—11.9 

15.3 

u 

—  13.25 

16.7 

it 

—14.70 

18. 1» 

a 

—15.4 

18.9 

ti 

=fc— 16.0 

±19.5 

Ice+NH4a 

—15.0 

19.7 

NH4CI 

—12.2 

20.0 

a 

—  10.9 

20.3 

it 

—  7.4 

21.1 

ti 

•    —  5.7 

21.7 

a 

—  2.3 

22.3 

a 

=fc—  1.1 

22.6 

a 

0 

22.7 

li 

(Meerburg,  Z.  anorg.  1903,  87.  203.) 

100  g.  H,0  dissolve  29.5  g.  NH4CI  at  30.^ 
(Schreinemakers,  Arch.  neer.  Sc.  (2)  16.  17.) 

Spec,  gravity  of  NHiCl-fAq.  G= according 
to  Gerlach  at  15°  (Z.  anal.  8.  281);  S  = 
according  to  Schiff  at  19°  (A.  110.  74). 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Sp.gr. 


00316 
00632 
00948 
01264 
01580 
01880 
02180 
02481 
02781 
03081 
03370 
03658 
03947 
04325 
04524 
04805 


0029 
0058 
0087 
0116 
0145 
0174 
0203 
0233 
0263 
0293 
0322 
0351 
0380 
0409 
0438 
0467 


s 
z 


17 

18 

19 

20  . 

21 

22 

23 

24 

25 

26 

26.297 

27 

28 

29 

30 


Sp.gr. 


1.05086 
1.05367 
1.05648 
1.05929 
1.06204 
1.06479 
1.06754 
1.07029 
1.07304 
1.07375 
1.07658 


S 


0495 
0523 
0551 
0579 
0606 
0633 
0660 
0687 
0714 
0741 

0768 
.0794 
0802 
,0846 


For  older  determinations,  see  Storer's  Diet. 
Sp.  gr.  of  yH4Cl-i-Aq  at  18°. 


%  NH4CI 


5 
10 
15 


Sp.fgr. 


1.0142 
1.0289 
1.0430 


%  NH«C1 


20 
25 


1.0571 
1.0710 


(Kohb^usch,  :V\VAeL187».  1.) 
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X 


sbJci 


gr.  at  2074* 
1.01454. 


of  a  normal  solution  of 
(Haigfa,   J.  Am.   Chem. 


See.  1912,  84. 1151.) 

XH4CH-Aa  containing  6.52%  NH4CI  has 
sp.  gr.  2O°/20^= 1.0195.  (Le  Blanc  &  Roh- 
Und,  Z.  phys.  Ch.  1896,  19.  272.) 


Temp,  of  »wa.TifT^^|nn 

density  of  NHiCl+Aq 


2.640^ 
0.055* 


g.  moL  NH4CI  in 
1000  g.  HfO 


0.1899 
0.5407 


(de  Coppet,  C.  R.  1900,  131-  178.) 


Sp.  gr.  of  dir.  NHia-f  Aq  at  20.004*^  and  731 

mm.  (corr.) 

Conc-g.  equiv.  NH4CI  per  1.  at  20.004*. 


Cone. 


0.0000 
0.0001 
0.0002 
0.0005 
0.0010 
0.0020 
0.0050 
0.0100 


Sp.gr. 


1.000,000,0. 

1.000,001,8 

1.000,003,7 

1.000,009,3 

1.000,018,5 

1.000,036,9 

1.000,091,3 

1.000,180,3 


(Lamb  and  Lee,  J.  Am.  Chem.  Soc.  1913, 
35. 1688.) 

Sp.  gr.  of  dil.  NH4CH-Aq. 


NH/n  g.  in  1000  g. 
of  solution 


0 

0.4431 
0.9061 
1.8085 
3.5947 
7.7845 
15.3425 
31.2364 


Sp.  gr. 
16V16*» 


1.000000 
1.000150 
1.000304 
1.000606 
1.001196 
1.002562 
1.004994 
1.010018 


(Dijken,  Z.  phys.  Ch.  1897,  24.  107.) 


B.-pt.  of  XH4CH-Aq,  containing  pts.  NH4CI 
to  100  pts.  H,0.  G=«  according  to  Ger- 
lach  (Z.  anal.  26.  439);  L«  according  to 
Legrand  (A.  ch.  (2)  69.  436). 


B.-pt. 

G 

L 

B.-pt. 

G 

L 

lor 

6.5 

7.8 

109** 

50.6 

53.5 

102 

12.8 

13.9 

110 

56.2 

59.9 

103 

19.0 

19.7 

111 

61  9 

66.4 

104 

24  7 

25.2 

112 

67.8 

73.3 

105 

29.7 

30.5 

113 

74.2 

80.5 

106 

34.6 

35.7 

114 

81.3 

88.1 

107 

39.6 

41.3 

114.2 

88.9 

108 

45.0 

47.3 

114.8 

87.1 

.... 

Sat.  XH4CH-Aq  boils  at  115.8**  at  718  mm. 
pressure.    (Alluard,  C.  R.  69.  500.) 

NH4CH-Aq  containing  74.2  pts.  NH4CI  to 
100  pts.  HsO  forms  a  crust  at  113^;  highest 
temperature  observed,  114.8®.  (Gerlach,  Z. 
anah  26.  426.) 

NH4C1+Aq  containing  10%  NH4CI  boils 
at  101.7^  20%  NH4CI,  at  104.4^    (Gerlach.) 

NHiCl+Aq  containing  10.6%  NH4CI  gives 
off  NH,  at  37^  (Leeds,  Am.  J.  Sci.  (3)  7. 
197.) 

When  NH4CH-Aq  is  boiled,  or  even  evap. 
oh  water  bath,  a  little  NH|  is  expelled. 
(Fresenius.) 

30  pts.  NH4CI  mixed  with  100  pts.  H»0 
lower  the  temp,  from  13.3**  to  —  5.1  ,  that  is 
18.4^    (Rudorff,  B.  2.  68.) 

Freezing-point  of  sat.  solution  is  — 15.4', 
the  same  temp,  which  is  caused  by  mixing  25 
pts.  NH4CI  with  100  pts.  snow.  (Rudorff, 
Fogg.  122.  337.) 

Cone.  HCl+Aq  precipitates  part  of  NH4CI 
from  sat.  NH4CH-Aq.    (Vogel,  J.  pr.  2. 199.) 


SolubUity  of  NH4CI  in  HCH- Aq  at  0^  NH4CI 
=  mols.  NH4CI  (in  milligrammes)  dis- 
solved in  10  cc.  of  the  Uquid;  HC1  = 
mols.  HCl  (in  milligrammes)  dissolved  in 
10  cc.  of  the  liquid. 


NHiCl 


46.125 
43.6 
41.0 
39.15 
36.45 
27.37 
10.875 
8.8 


HCl 


0.0 

2.9 

5.5 

7.85 

10.85 

21.4 

53.0 

61.0 


Sum  of 
mols. 


46.125 

46.5 

46.5 

47.0 

47.30 

48.77 

63.875 

69.8 


Sp.gr. 


1.076 

1.0695 

1.0705 

1.0715 

1.073 

1.078 

1.106 

1.114 


(Engel,  BuU.  Soc.  (2)  46.  655.) 


SolubiUty  of  NH4CI  in  HCl+Aq. 


25** 


HCl  concentra- 
tion, g.  mol.  per 
100  g.  HsO 


0 

H 
1 

0 

H 
1 


Weight  NH4CI 
dissolved    in 
1000  g.  HsO 


298.40 
286.43 
271.23 
245.35 
395.10 
380.85 
366.00 
339.05 


MolecuUr 
solubility 


5.59 
5.36 
5.08 
4.60 
7.40 
7.13 
6.85 
6.35 


(Armstrong  &  Eyre,  Proc.  ,R. 
127.)  ^y^ 
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Solubility  in  NH40H-f-Aq.  NH4a=mol8. 
NH4CI  (in  mM.)  in  10  cc.  solution: 
NHt  =  mols.  NH,  (in  mgs.)  in  10  cc. 
solution. 


NH4C1 

NHt 

Sp.gr. 

46.126 

0 

1.076 

45.8 

5.37 

1.067 

45,5 

12.025 

1.054 

45.125 

23.4 

1.044 

44.5 

38.0 

1.031 

44.0 

47 

1.025 

43.625 

54.5 

1.017 

43.125 

80.0 

0.993  . 

44.0 

90.0 

0.992 

44.375 

95.5 

0.983 

49.75 

130 

0.953 

60.0 

169.75 

0.931 

NH4Cl+PbCl,.     SolubiUty  of  NH4CI  and 
PbClj  m  H,0  at  22°. 


g.  •quivalent 
in  1000  g. 


HiO 


NH4CI 


(Engel,  Bull.  Soc.  (3)  6.  17.) 

NH4Cl-hBaCl,.  100  pts.  H2O  dissolve  33.8 
pt8.NH4Cl-l-ll.6pts. Baa, at20^  (Riidorflf. 
Fogg.  148.  467.) 

Solubility  of  NH4CI  and  BaClj  in  H,0. 


PbCla 


Solid  phase 


-16.2** 

0 

30 

40 

50 


Wt.  per  100 


NH4CI 


16.10 
19.26 
24.89 
26.93 
29.53 


BaCls 


8.07 
8.22 
8.19 
8.40 
8.55 


Solid  phase 


NH4Cl-h 
BaCl2.2H20 


(SchreinemakerSyChem.Weekbl.  1910,7.333  ^ 
See  al8o  BaCl,+NH4Cl  under  BaCl,. 

^  NH4CH-CdCl2.    SolubiHty  of  NH4CI  and 
CdClj. 
See  Ammonium  cadmium  chloride. 

TT^.^^lvt?''^^*-  Solubility  of  NH4CI  in 
U,u  at  ^0  in  presence  of  varying  amounts  of 
CuC/lj. 


0.0 

0.0749 

0.1 

0.0325 

0.2 

0.0194 

0.3 

0.0153 

0.4 

0.0138 

0.5 

0.0130 

0.52 

0.0127 

0.55 

0.0123 

0.6 

0.0113 

0.65 

0.0105 

0.7 

0.0099 

0.8 

0.0087 

0.9 

0.0083 

1.0 

0.0080 

1.2 

0.0075 

1.5 

0.0073 

2.0 

0.0077 

2.5 

0.0092 

3.0 

0.0112 

4.0 

0.0182 

5.0 

0.0296 

6.0 

0.0473 

7.0 

0.0774 

7.29 

0.0898 

7.29 

0.0000 

PbCl, 


PbCl,+NH4Cl;2PbCl, 
NH4Cl,2PbClt 


NH4Cl-hNH4CI,2PbCl, 
NH4CI 


%by 

wt. 

CuCl, 


0 

1.9 
3.6 
7.7 
10.5 
12.3 
15.6 
19.9 
24.0 
29.4 
35.1 
41.4 
43.2 
43.9 


%by 

wt. 
NH4CI 


29.5 
28.6 
25.9 
19.8 
16.5 
14.9 
12.1 
9.4 
7.1 
4.9 
3.4 
2.1 
2.0 
0. 


Solid  phase 


NH«C1 
NHiCl-fCuCl,,  2NH«C1.  2HjO 
CuCU.  2NH1CI.  2HjO 


(Brdnstedt,  Z.  phys.  Ch.  1911,  77.  132.) 


SolubiUty  of  NH4CI  and  2PbCl2,NH4CI  in 
H2O  at  100^ 


NH4CI 
g.  equivalent 


^1 


1.277 


.S 


1.404 


Pba, 

g.  equivalent 


0.160 


sa 
.9 


0.176 


Solid  phase 


NH4CI 

-f2PbCl2.H,0 


CuCU.  2XH1CI.  2H,0-HCuCU.  2H,0 
CuClf.  2HK) 


(Meerburg,  Z.  anorg.  1905,  45.  3) 


(Brdnstedt,  /.  c.) 


NH4Cl-fMgCl2.     Solubility  of  NH4CI  and 
NH4MgCl,.6H20. 


3.5* 
25 
50 


In  1000  g. 
mola.   HjO 


^2 


27.5 
42.1 
62.9 


K 
...S 


55.7 
56.4 
59.1 


Solid  phase 


NH4CI  -f  NH4MgCl, .  6H,0 


(Biltz  and  Marcus,  Z.  anorg.  1911,  71.  170.) 
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Sohibflity  of  XH4MgCl|.6H,0  and  MgClj. 
6H,0. 


In  1000  g.  moL  HsO 

l« 

ff.  mol. 
NH^a 

g.  mol. 
lilgCU 

SoUd  phase 

3.5*^ 
50* 

0.5 
0.5 

0.8 

99.5 
103.8 
111.2 

MgCl,.  6HtO  + 

NH4MgCl3.6H,0 

(BilU  and  Marcus,  Z.  anorg.  1911,  71.  170.) 

NH4CH-NH4NO,.  100  pta.  H,0  dissolve 
29.1  pU.  NH4CH-173.8pt8.  NHiNOjat  19.5^ 
(Rudorff,B.  6.482.) 


NH4CH-Ba(N0,),.    100  pts. 
at  18.5**— 

H2O  dissolve 

1 

2 

3 

4 

5 

XH4CI 

Ba(N0,), 

36.7 

38.6 
8.6 

38.06 
16.73 

39.18 
17.02 

8^9 

2,  sat.  Ba(N08),-f  Aq  treated  with  NH4CI; 

3,  sat.  NH4C1+Aq  treated  \*'ith  Ba(N0,),; 

4,  simultaneous  treatment  of  both  salts  with 
HjO.    (Karsten.) 

NH4a+KN0i.     100  pts.  H,0  dissolve  at 
18.5'*— 


KNO, 
\H4a 


29.9 


30.56 
44.33 


37.68 
37.98 


74  89  75.66  78.46 


38.62 
39.84 


36.7 


34.2 
38.8 


73.0 


1  and  5,  according  to  Mulder;  2,  sat.  KNOi 
+Aq  treated  with  NH4CI;  3,  sat.  NH4C1+Aq 
treated  with  KNOj;  4.  simultaneous  treat- 
ment of  XH4CI  and  KNO,  (Karsten);  6,  by 
wanning  solution  with  excess  of  both  salts, 
and  cooling  to  14.8*.  The  amount  of  excess 
of  one  or  the  other  salt  has  no  influence. 
^Rudorff.) 

NH4CH-NaN0,.  Slowly  sol.  in  sat. 
XaNOi+Aq,  at  first  to  a  clear  solution,  but 
afterwards  NaCl  separates  out.    (Karsten.) 

XH4a+KCl.    100  pts.  HiO  dissolve— 


(RQdorff) 
15" 

(KATBten) 
18.75«» 

KG    .    . 
XHiCl     . 

16.97 
28.90 

34.4 

16.27 
29.83 

37.02 

(ROdoifl) 
22* 

(Mulder) 
At  b.-pt. 

KG    .    . 
N^4a     . 

19.1 
30.4 

58.5 

21.9 
67.7 

87' 3 

NH4Cl+NaCl.    100  pts.  HjO  dissolve— 


NH4CI 
NaCl. 


100  pto.  sat.  solution  of  NH4CH-KCI  con- 
tain 30.61  ptfl.  of  the  two  salts  at  13-16°.  (v. 
Hauer,  J.  pr.  108.114.) 


(Mulder) 
10-20*         10*  10* 


35.8 


19.50 
30.00 


49.50 


33.3 


(v.  Hauer) 
13-16* 


18.8-20.3 
24.6-26.1 


43.4-46.4 


NH4CI 

NaCl 


(Kartten) 
18.75* 

(RQdorff) 
18.7* 

(Mulder) 
At  b.-pt 

22.06 
26.38 

37.02 

22.9 
23.9 

46.8 

87.3 

78.5 
22.3 

100.8 

48.44 

40.4 


Sp.  gr.  of  sat.  solution  of  NH4CH-NaCl  is 
1.179.    (Karsten.) 

NH4Cl-h(NH4)iS04.  100  pts.  H,0  dis- 
solve 26.8  pts.  NH4CI+46.5  pts.  (NH4)2S04 
at  21. 5^    (RudorflF,  B.  6.  484.) 

SolubiUty  in  (NH4),S04+Aq  at  30^ 


Composition  of  the 
solution 


%  by  wt: 
NB4CI 


0 

6.86 
14.62 
17.60 
17.93 
19.07 
19.97 
22.3 
24.06 
29.5 


%  by  wt. 
(NH4)aSO« 


44 

36.15 
28.6 
25.69 
25.81 
23.22 
21.3 
16.33 
12.72 
0 


Solid  phase 


(NH,),S04 

ft 

(NH4)iS04-fNH4Cl 

n 

NH4C1 


(Schreinemakers,  Z.  phys.  Ch.  1909,  69.  562.) 

NH4Cl-f  CUSO4.  Sol.  in  sat.  CuS04+Aa, 
at  first  to  a  clear  solution,  but  a  double  sul- 
phate of  NH4  and  Cu  soon  separates.  (Kar- 
sten.) 

NH4CH-MgS04.  Slowly  and  difficultly  sol. 
in  sat.  MgS04+Aq  with  subsequent  separa- 
tion of  double  sulphate.    (Karsten.) 

NH4CI+K2SO4.  100  pts.  H2O  dissolve,  at 
18.75*'— 


K,S04 
NH4CI 


10.8 


11.1 
38.2 


49.3 


13.26 
37.94 


51.20    51.20 


13.28 
37.92 


36.7 


In  (o)  NH4CI  was  added  to  sat.  K,S04+Aq. 
In  (6)  K2SO4  was  added  to  sat.  NH4C1+Aq. 
In  (c)  NH4CI  and  K2SO4  were  treated  to- 
gether with  H,0.    (Karsten.) 
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100  pts.  H,0  at  14**  dissolve  14.1  pta. 
KtS04+36.8  pts.  NH4CI =50.9  pts.  KjSOiH- 
NH4CI,  under  all  conditions.  (Rudorff,  Pogg. 
148.  565.) 

100  pts.  H»0  dissolve  at  b.-pt.— 


KjSO*  . 
NH4CI . 


26.75 


33.3-  33.9 
90.4-111.8 


123.7-145.7 


87  3 


(Mulder.) 

.  NHiCl+NajSOi.  100  pts.  H,0  dissolve 
28.9  pts.  NH4Cl-f  24.7  pts.  Na,S04,  if  NH4CI 
+Aq  sat.  at  10**  is  sat.  with  NajSO*  at  IV. 

100  pts.  H,0  dissolve  31.8  pts.  NH4Cl-f 
9.0  pts.  NajS04,  if  Na,S04+Aq  sat.  at  10°  is 
sat.  with  NH4CI  at  IV.    (Mulder,  J.  B.  1866. 
68.) 
Sol.  in  sat.  Na,S04+Aq.    (Kai'sten.) 
Sol.  in  sat.  ZnSOi-f  Aq.    (Karsten.) 

SI.  sol.  in  liquid  NHt  at  — ^50"*.  (Moissan, 
C.  R.  1901, 133.  713.) 

Very  sol.  in  liquid  NHj.    (Franklin,  Am. 
Ch.  J.  1898,  20.  826.) 
Very  si.  sol.  in  absolute  alcohol. 
100  pts.  alcohol  of  0.939  sp.  gr.  dissolve — 
at  4''    8'*       27**     38**    56** 

11.2   12.6   19.4  23.6  30.1   pts.   NH4CI. 
(Gerardin,  A.  ch.  (4)  5.  129.) 
14  ptfl.  boiling  highest  rectified  spirit  dissolve  1  pt. 
NHiCfl.    (Wen»cl.> 
100  pU.  alcohol  of — 

0.900  sp.  gr.  dissolve  6.5    pts.  NH4CI. 
0.872   ^*     *♦        "        4.75    ♦• 

0.834    • 1.5      " 

(Kirwan.) 

Though  somewhat  sol.  in  pure  absolute 
alcohol,  NH4CI  is  absolutely  insol.  in  alcohol 
in  presence  of  methyl  amine  chlorides. 
(Winkles,  A.  93.  324.) 

1(X)  pts.  absolute  methyl  alcohol  dissolve 
3.35  pts.  at  19**. 

100  pts.  absolute  ethyl  alcohol  dissolve  0.62 
pt.  at  19^    (de  Bruyn,  Z.  phys.  Ch.  10.  783.) 


Solubility  of  NH4CI  in  methyl 

alcohol. 

Alcohol  concen- 

tration, mol.  g. 

Solubility 
in  1000  g.  HjO 

Molecular 

t* 

alcohol   for 

solubility 

1000  g.  H,0 

0** 

0 

298.40 

5.59 

<< 

H 

297.35 

5.57 

(( 

}'2 

296.55 

5.55 

a 

1 

292.65 

5.47 

a 

3 

283.15    • 

5  30 

25** 

0 

395.10 

7.40 

it 

H 

394.75 

7.39 

n 

'A 

393  85 

7  37 

n 

1 

392  90 

7  36 

u 

3 

386.20 

7.23 

(Armstrong  and  Eyre,  Proc.  R.  Soc.  Lond.  ( A) 
84.  127.) 


Solubility  of  NH4CI  in  ethyl  alcohol  at  0*. 


Alcohol  concentration, 
mol.  g.  alcohol  for 
1000  g.  HK) 

Solubility  in 
1000  g.  HjO 

Molecular 
solubility 

0 

1 
3 

298.40 
295.50 
291.95 
286.40 
266.25 

5.59 
5.53 
5.47 
5.37 
4.99 

(Armstrong  and  Eyre,  I.e.) 
See  also  ammonimn  copric  chlc^de. 
.  Solubility  of  NH4CI  in  propyl  alcohol. 


Alcohol  concen- 

to 

tration,  mol.  g. 

Solubility  in 
1000  g.  HsO 

Molecular 

alcohol  for 

solubility 

1000  g.  HsO 

0"» 

0 

298.46 

5.59 

ti 

H 

295.40 

5.53 

tt 

H 

291.30 

5.45 

tt 

1 

284.00 

5.32 

25» 

0 

395.10 

7.40 

ti 

H 

393.50 

7.37 

li 

li 

390.80 

7.32 

ii 

1 

384.80 

7.21 

(Armstrong  and  Eyre,  I.e.) 

Solubility  in  mixtures  of  methyl  and  ethyl 
alcohol  at  25**. 
P  =  %  methyl  alcohol  in  the  solvent. 
G=g.  NH4CI  in  10  cc.  of  the  solution. 
S=sp.  gr.  of  the  sat.  solution  at  2574*. 


p 

G 

s 

0.00 

0.0533 

0.7908 

4.37 

0.0583 

0.7909 

10.40 

0.0658 

0.7910 

41.02 

0.118 

0.7957 

80.69 

0.217 

0.8020 

84.77 

0.227 

0.8026 

91.25 

0.247 

0.8040 

100.00 

0.276 

0.8062 

(Herz,  Z.  anorg.  1908,  60.  155.) 

Solubility  in  mixtures  of  methyl  and  propyl 
alcohol  at  25**. 
P  »  9c  propyl  alcohol  in  the  solvent. 
G  =  g.  XH4CI  in  10  cc.  of  the  solution. 
S =Sp.  gr.  of  the  sat.  solution  at  2674**. 


p 

G 

s 

0 

0.276 

0.8062 

11.11 

0.231 

0.8035 

23  8 

0.182 

0.8008 

65  2 

0  071 

0.8005 

91.8 

0.026 

0.8002 

93.75 

0  023 

0.8000 

100.00 

0.018 

0.8009(?) 

(Herz,  Z,^^9^Ai?^l457.: 
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olubility  in  mixtures  of  propyl  and  ethyl 

alcohol  at  35*". 
P=%  propyl  alcohol  in  the  solvent. 
G=g.  NH4CI  in  10  cc.  of  the  solution. 
S=^.  gr.  of  the  sat,  solution  at  2574^ 


p 

G 

8 

0 

0.0533 

0.7908 

8.1 

0.0505 

0.7910 

17.85 

0.0455 

0.7916 

56.6 

0.0312 

0.7963 

88.6 

0.0210 

0.7996 

91.2 

0.0203 

0.8001 

»5.2 

0.0190 

0.8003 

100 

0.0177 

0.8009 

(Herz,  Z.  anorg.  1908,  60.  160.) 

Insol.  in  ether  and  C8s.  (Fordos  and  G6Iis, 
L  Ph.  (3)  82-  393.) 

Very  sL  sol.  in  acetone.  (Knig  and  M*E1- 
oy,  J.  anal.  appl.  Ch.  6.  184.) 

SoIubUity  of  NH4CI  in  acetone+Aq  at  25**. 
A=cc.  acetone  in  100  cc.  acetone -fAq. 
XH4CI  =  millimol8.  NH4CI  in  100  cc.  of  the 

dution 


A 

NH4CI 

8p.gr. 

0 

585.1 

1.0793 

10 

534.1 

1.0618 

20 

464.6 

1.0451 

30 

396.7 

1.0263 

40 

328.5 

0.99984 

46.5^ 

lower 

283.7 

0.97998 

to 

2  phases 

80.7 

upper 

18.9 

0.8390 

90 

9.4 

0.8274 

acetate.     (Naumann,   B- 
(Naumann,  B.  1914, 


(Herz,  Z.  anorg.  1905,  45.  263.) 

Solubility  of  NH4CI  in  glycerine +Aq  at  25^ 
G=g.  ^ycerine  in  100  g.  glycerine+Aq. 
NH4a  =  millimol8.  NH4CI  in  100  cc.  of  the 

tolution. 


0 

13  28 
25.98 
45  36 
54  23 
83.84 
100 


NH4CI 


585.1 
544.6 
502  9 
434.4 
403.5 
291.4 
228.4 


Sp.gr. 


1.0793 
1.0947 
1.1127 
1 . 1452 
1.1606 
1.2225 
1.2617 


(Herz,  l.c.) 

Ineol.  in  acetone.  (Naumaim,  B.  1904,  87. 
4328.);  (Eidmann,  C.  C.  1899.  II,  1014.) 

Insol.  in  anhydrous  pyridine.  Sol.  in  97% 
pjTidine+Aq,  95%  pyridine+Aq  and  in  93% 
p>Tidine-|-Aq.  (Kamenberg,  J.  Am.  Chem. 
^w.  1908,80.  1107.) 

Insol.  in  CSj.  (Arctowski,  Z.  anorg.  1894, 
6. 257.) 

Very  sol.  in  ethyl  amine.  (Shinn,  J.  phys. 
Cb«n.  1907,  11.  538.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,413790.) 


Insol.  in  ethyl 
1910,  48.  314.) 

Insol.  in  benzonitrile. 
47.  1370.) 

Sol.  in  formic  acid.  (Zanninovich-Tessarin, 
Z.  phys.  Ch.  1896,  19.  251.) 

Ammonium  antimony  chloride,  SbCl«(NH4)2i 
SbCl4(NH4),. 

Ppt.  Decomp.  by  H,0.  (Weinland,  B. 
1905,  88.  1085.) 

SbCl«(NH4),  SbCU,  NH4OH.  Very  deU- 
quescent;  si.  sol.  in  HjO  with  decomp.  (Wein- 
land, B.  1901,  84.  2635.) 

Ammonium    anttmonous    chloride,    NH4CI, 
SbCli. 
Deliquescent.    (Deh^rain,  C.  R.  52.  734.) 
2NH4CI,  SbCl,-f  2HiO.    Permanent  in  dry 

air;  decomp.  by  much  HjO.    (Poggiale.) 
3NH4CI,  SbCl8+3H,0.    As  above. 

Ammonium  antimonic  chloride,  3NH4CI, 
SbCU. 

Decomp.  by  H,0.  (Deh6rain,  C.  R.  52. 
734.) 

4NH4CI,  SbCU.    Decomp.  by  H2O.    (D.) 

See  also  Chlorantimonate,  ammonium. 

Ammonium    antimony    platinum    chloride, 

(Sb,  Pt)CU(NH4)2. 
Ppt.    (Weinland,  B.  1905,  88.  1084.) 

Ammonium  antimony  tin  chloride, 

(Sb,Sn)CU(NH4)2. 
Ppt.    (Weinland,  B.  1905,  88.  1085.) 

Ammonium  arsenyl  chloride,  2NH4CI,  AsOCl 
-fJ^HtO. 
(Wallace,  Phil.  Mag.  (4)  16.  358.) 

Ammonium  bismuth  chloride,  NH4CI,  2BiCl|. 
Deliquescent.    (Deh6rain,  C.  R.  64. 724.) 
2NH4Cl,BiCU.  Decomp.  by  H2O.  (Arppe.) 

Pogff.  64.  237.) 

.  -I-2J4H20.    (Rammelsberg.) 
3NH4Cl,BiCU.  Decomp.  by  HjO.  (Arppe.) 
5NH4Cl,2BiCU.    (Rammelsberg.) 

Ammonium    bismuth    potassium    chloride, 
2NH4CI,  BiCU,  KCl. 
(Deh^rain,  C.  R.  64.  724.) 

Ammonium  cadmium  chloride,  NH4CI,  CdCU. 
Solubility  of  NH4CI,  CdCU  in  H»0  at  t^ 


2.4' 

16.0 

41.2 

63.8 

105.9 


Pta.  by  weight  in 
100  pt8.  of  solution 


CI 


13.44 
15.07 
17.46 
19.73 
23.52 


Cd   INH4 


14.26  2.24 
15.82  2.56 
18.612.89 
20.92  3.34 
24.704.01 


.91 


29.94 
33.45 
38.96 
43  99 
52.58 


42.74 
50.26 
63.83 
78.54 
109.33 


3.25 
3.83 
4.86 
5.98 
8.30 


(Rimbach,  B.  1897,  30.  3076.) 
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+)4H»0.  SI.  sol.  in  HjO,  alcohol,  and 
wood  spirit,  (v.  Hauer,  W.  A.  B.  18.  449.) 
4NH4CI,  CdClj.  Sol.  inH,0.  (v.  Hauer.) 
Decomp.  by  H,0  to  NH4CI,  CdCl,.  De- 
comp.  increases  with  decrease  of  temp.  At 
3.9°  approximately  wholly  decomp.  to  NH4CI, 
CdCl,.  At  113.9*  very  nearly  all  is  4NH4CI, 
CdCl,.    (Rimbach,  B.  1897,  80.  3077.) 

Solubility  of  4NH4CI,  CdCl,  in  HaO  at  t°. 


3.9 

16.1 

40.2 

58.5 

112.9 

113  9 


Pta.  dinolved  in  100  pts.  by 
weight  of  solution. 


Cd 


5.75 

6.93 

9.91 

12.50 

16.66 

16.51 


CI 


18.17 
20.26 
23.84 
26.53 
31.79 
32.71 


NH4 


7.37 
7.97 
8.92 
9.35 
10.78 
11.30 


(Rimbach,  B.  1897,  80.  3071.) 
Sol.  without  decomp.  in  37.3%  HCl(d  = 
1.19)  and  24.8%  HCl(d  « 1.125).    (Rimbach, 
B.  1905.  88.  1569.) 

SolubUity  of  4NH4Cl,CdCl,+NH4Cl  in  H,0 
at  t**. 


1.0 
13.2 
40.1 

58.2 


In  100  pU.  by  wt.  of  the 
solution 


Pts.  by 
wt.  Cd 


2.82 
2.76 
3.16 
3.51 


wt.  CI 


17.11 
18.84 
22.56 
25.21 


Pts.b; 
wt 


I.  by 
NH4 


7.82 

8:71 

10.49 
11.72 


Composition  of 
the  solid  phase 


Mol.  % 
NH«C1 


59.0 
74.0 
71.0 
69.0 


Mol.   % 

Tetra- 

salt 


41.0 
26.0 
29.0 
31.0 


(Rimbach,  B.  1902,  86.  1300.) 

SolubiUty  of  4NH4CI,  CdCl,-f  NH4CI,  CMCU 
in  H,0  at  t**. 


1.1 
14.0 
40.7 
58.5 


In  100  pts.  by  wt.  of  the 
solution 


PU.  by 
wt.  Cd 


5.34 

7.12 

10.24 

12.50 


PU.  by 
wt.  CI 


17.62 
19.86 
23.82 
26.53 


wt. 


Ls.  by 
.NH4 


7.27 

7.84 
8.85 
9.35 


Composition  of 
the  solid  phase 


Mol.   91 
Mono- 
salt 


49.6 
47.0 
77.0 


Mol.  % 

Tetra- 

salt 


50.4 
53.0 
23.0 


(Rimbach,  B.  1902,  85.  1300.) 

Sol.  without  decomp.  in  50%  LiCl+Aq, 
33.3%  CaCl,+Aq  and  50%  MgCU+Aq. 
(Rimbach,  B.  1905,  88.  1569.) 

Axnmonium  chloromolybdenum  chloride, 

.    2NH4CI,  CUMcCU-f  2H,0. 

Decomp.  by  pure  HjO;  can  be  crystallized 
from  HCl+Aq.    (Blomstrand.) 

Axnmonium  chromium  chloride,  2XH4CI, 
CrCl,+H,0. 

Sol.  in  HjO  with  decomp.  (Neumann,  A. 
244.229.) 

+6H,0  =2XH4C1,  [CrCl,.4H,0)CH-2H20. 


Hygroscopic.     Decomp.  by  HtO  and  bj 

alcohol.    (Weinland,  B.  1907,  40.  3770.) 

Ammonium  cobaltous  chloride,  NH4CI,  CoCli 

+6H,0. 

Deliquescent  in  moist  air.    Very  easilv  soL 
inH,0.    (Hautz,  A.  66.  284.) 
Ammonium    cobaltous    chloride 

NH4CI,  C0CI2,  NHi.    (F.  Rose.) 
Ammonium  cuprous  chloride,  4NH4Cl.Cu3Clh 
Decomp.  m  the  air. 
4NH4CI,  3CujClt.    Decomp.  bv  H,0,  not 
by  alcohol.    (Ritthausen,  J.  pr.  5.i.  369.)      | 
Fairly  stable  in  air.    (Wells,  Z.  anorg.  1895,| 
10.  158.) 
Ammonium  cupric  chloride, 

NH4CI,  CuCl,. 
SolubiUty  of  NH4CI,  CuCls  in  absolute  aloofaol 
at  25*. 


^ 

^ 


4.65 
4.74 
6.45 


SoUd 


NH4CI+NH4CI, 

CuCl, 
NH4Cl-fNH4Cl, 

CuCl, 
NH4CI,  CuCl, 


o 
5 


12.90 
34.92 
34.50 


SoUd 


XH4C1  Cua^ 
NH4C1,  Cua,+ 

CuCl,.  CHiOH 


(Foote  and  Walden,  J.  Am.  Ch.  Soc.  1911, 88. 
1032.) 

-h2H,0.    Sol.  in  2  pts.  H,0.    (Hauti,  A. 
66.280.) 

Does  not  exis  t  (Meerburg,  C.  C.  1904.  II, 
1362 

2NH4CI,  CuCl,-f  2H,0.   Easily  sol.  in  H5O, 
also  in  alcohol,  even  when  absolute.    (Cap 
and  Henry,  J.  pr.  18.  184.) 
Solubility  of  2NH4CI,  CuCl,  in  H,0  at  t'. 


g.  2NH4CI, 

CuCIi  in 

100  ff.  of  the 

solution 


3.87 

5.88 

8.78 

9.97 

13.12 

15.84 

17.64 

20.12 

fc20  3 

20.46 

21.16 

22.02 

24.26 

25.95 

27  70 

30.47 

33  24 

36.13 

39.25 

43.36 


—1.5** 
—2.48 
—3.95 
--4.60 
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Solid  phaM 


ice+2NH4Cl.  Cuat.2H,0 
2NH4CI.  CtiCU.2HfO 


^•'^^"^'te^bvt^ftgbg?^'**-*) 
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Somewhat  sol.  in  liquid  NH|.  (Franklin 
and  Kraus,  Am.  Ch.  J.  1898,  20.  827.) 

Is  Oie  only  hydrate  of  2NH4CI,  CuCU  exist- 
ing  between  —11**  and  +80**.  (Meerburg, 
C.C.  1904.11,1362.) 

+3H,0.  (BourgeoiB,  Bull.  Soc.  1808,  (3) 
19. 786.) 

Ammoiiinm  cupric  chloride  ammonia, 
2NH^,  OuCl,,  2NH,. 
Decomp.  by  HjO,  less  easily  by  alcohol. 
Decomp.  by  adds.    (Ritthausen.) 

Ammonimn  indium  chloride,  2NH4CI,  InCli 
H-H,0. 
Easily  aoL  in  HsO.    (Meyer.) 

Ammonium  iodine  chloride,  NH4CI,  IClt. 

More  sol.  in  H,0  than  KCl,  IC1|.  (P  ilhol, 
J.  Phann.  25.  441;  Ben.  J.  B.  20.  (2)  110.) 

Ammonium  iridium  trichloride. 
Sec  Chloriridite,  ammonium. 

Ammonium  iridium  tetrachloride. 
See  Chloriridate,  ammonium. 

Ammonium  iron  (ferrous)  chloride,  NH4CI, 
FeCl,. 
Easily  sol.  in  HjO ;  insol.  in  alcohol.    ( Wink- 
\et,) 

Ammonium  iron  (ferric)  chloride,  2NH4CI, 
Fea«-hHrf). 

Dehquescent.  Sol.  in  HtO  without  decomp. 
(Fritxsche): sol. in 3 pte. H,0 at  18.76**.  ( AbL) 

SoL  in  H,0.  (Walden,  Z.  anorg.  1894,  1. 
332.) 

Ammonium  iron  (ferric)  potassium  chloride, 
NH4CI,  FeCl,.  KCl+lHHjO. 
Min.  Kremernte,     Deliquescent. 

Ammonram  lead  chloride,  NH4CI,  2PbClt+ 
3H/>. 

Sol.  in  HjO  without  decomp.  (?).  (Andr6, 
C.  R.  96.  1502.) 

6XH4CI,  PbCl,-hH,0. 

9NH4CI,  PbCl,+lHH,0. 

9XH4CI,  2PbCl,-h2HH,0. 

IOXH4CI,  PbCl,-hH,0. 

llNH4a,  2PbCl,-f  3HH,0. 

ISNH^a,  PbCl,+4H,0. 

.\11  these  salts  are  decomp.  by  H2O.  ( Andr^ 
A.  ch.  (6)  8.  104.) 

Of  the  salts  prepared  by  Andr^,  only  one 
NBA  2Pba,  exists.  (Wells,  SOI.  Am.  J. 
14S.25.) 

Sohibility  determinations  show  that  NH4CI, 
2?bCls  is  the  only  double  salt  formed  at  25**. 
fFootc,  Am.  Ch.  J.  1907,  87.  121.) 

NH4a,  FbCl,-hV«9«0.    (Wells,  I.e.) 

Ammonium  lead  (e(rachloride. 
Sm  Chloroi^umbate,  ammonium. 


Ammonium  magnesium  chli^de,  NH4MgCk 
+6H,0-i7H4Cl,  MgCl,+6H,0. 
Deliquescent.    Ver^  sol.  in  HtO. 
Sol.  m  6  ptfl.  oold  HiO.    (Fourcroy.) 

Sdubility  in  NH4C!l-f  Aq  at  t**. 


Per  1000  Mol.  HiO 

t» 

Mol. 
NH4CI 

Mol.  MgCli 

3.5** 
25  0 
50.0 

27.5 
42.1 
62.9 

65.7 
56.4 
59.1 

(Biltz,  Z.  anorg.  1911,  71.  170.) 

4NH4Cl,5MgCl,+33H,0.  Sol.  in  H,0. 
(Berthelot  andAndr^,  A.  ch.  (6)  11.  294.) 

Anunonium  manganous  chloride,  NH4CI, 
MnCl.+jiHjIo. 

Sol.  in  IJ^  pts.  HiO  at  ordinary  temp. 
(Hautz,  A.  66.  280);  does  not  exist.  (Saund- 
ers, Am.  Ch.  J.  14.  134.) 

2NH4CI,  MnCl,+H/).  Sol.  in  H,0  (Ram- 
melsberg) ;  does  not  exist.    (Saunders.) 

-f2H,0.  Easily  sol.  in  HA  but  with 
decomp.  into  NH4CI  and  MnCls.   (Saunders.) 

Ammonium  manganic  chloride,  2NH4CI, 
MnCl,. 

Sol.  in  H,0;  less  sol.  in  NH4CH-Aq.  Un- 
stable.   (Neuman,  M.  1894, 16. 490.) 

+H,0.  Decomp.  by  H,0.  Sol.  in  HCl 
apparently  without  decomp.  (Rice,  Chem. 
Soc.  1898,  78. 260.) 

Anunonium  mercuric  chloride,  2NH4CI, 
HgCli+H,0  (sal  alembroth). 

Sol.  in  0.66  pt.  H,0  at  10**,  and  in  nearly 
every  proportion  of  hot  H|0. 

NH4CI,  HgCla.    EasQy  sol.  in  H,0. 

-fJ^HjO.   Easily  sol.  in  H,0.    (Kane.) 

2NH4CI,  3HgCl,+4H,0.  EasUy  sol.  m 
H,0.    (Hohnes,  C.  N.  6.  351.) 

NH4CI,  2HgCl,.  Very  sol.  in  H,0.  (RAy, 
Chem.  Soc.  1902,  81.  648.) 

NH4CI,  5HgCl,.  (StrOmholm,  J.  pr.  1902, 
(2)66.441.) 

Ammonium  mercuric  sodium  chloride,  NH4CI, 
HgCU,  4NaCl  (?). 
Sol.  in  H,0.     (KoBsmann;  A.  ch.  (3)  27. 
243.) 

Ammonium  molybdenum  chloride,  2NH4CL 
MoCl,-hH,0. 

Very  sol.  in  H,0.  Nearly  insol.  in  alcohol 
and  ether.    (Chilesotti,  C.  C.  1908.  II,  652.) 

See  aUo  Ammonium  chloromolybdenum 
chloridie. 

Ammonium  molybdenum  chloride  iodide. 
See  Ammonium  chloromolybdenum  iodide. 
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Ammonium  molybdenyl  chloride,  2NH4CL 
MoO,Cl,+2Hrf). 
(Weinland,  Z.  anorg.  1905,  44.  98.) 
2NH4CI,  MoOCli.    Sol.  in  H,0;  insol.  in 

HsO  sat.  with  HQ.    (Klason,  B.  1901,  34. 

149. 

Anunonium  nickel  chloride,  NH4CI,  NiCls+ 
6H,0. 

Ddiquesoent  in  moist  air.  Easily  sol.  in 
H,0.    (Hautz.) 

4NH4CI,  NiCl,-h7H,0  (?). 

Anunonium  osmium  ^rachloride. 
See  Chlorosmate,  ammonium. 

Ammonium  osmium  de^^ichloride. 
See  Chlorosmite,  ammonium. 

Ammonium  osmyl  chloride,  (NH4)s0802Cl4. 

Sol.  in  H,0.  Decomp.  by  HCl.  (Wintre- 
bert,  A.  oh.  1903,  (7)  28.  92.) 

Ammonium  osmyl  ozychloride, 
(NH4)20sO,Cl,. 
Very  si.  sol.  in  H,0.    Sol.  in  KOH+Aq 
with  decomp.    (Wintrebert,  A.  ch.  1903,  (7) 
28.  116.) 

Anunonium  palladium  chlorides. 

See  Chloropalladate,  ammonium  and  chloro- 
palladite,  ammonium. 

Anmionium  rhodium  bichloride,  4NH4CI, 
RhCl,+3HH,0. 

Sol.  in  HjO,  but  decomp.  slowly.  (Willm. 
B.  16.  3033.) 

Does  not  exist.    (Leidi6,  A.  ch.  (6)  17. 277.) 

Anmionium  rhodium  trichloride. 
See  Chlororhodite,  ammonium. 

Ammonium    rhodium    chloride    ammonium 
nitrate,  RhjCU,  6NH4CI,  2NH4NO1. 
See  Chlororhodite  nitrate,  ammonium. 
Anmionium  ruthenium  /richloride. 
See  Chlororuthenite,  ammonium. 
Ammonium  ruthenium  ^e^ochloride. 
See  Chlororuthenate,  ammonium. 
Ammonium  tellurium  chloride. 

t  Chlorotellurate,  ammonium. 
^J&mUum  thallic  chloride,  3NH4CI,  TlCIi. 
sol.  inHaO.    (Willm.) 

Easily  sol.  in  HsO  and  alcohol. 
Ij.  Pharm.  (4)  1.  28.) 

^^j^^thorium  chloride,  8NH4CI,  ThCl4 

■    'iu^n    (Chydenius.) 

Sin  HiO  \  (stannous)  chloride  (ammon- 
29. )  stannite),  NH4CI,  SnCli+H,0. 

fiH,0=-2Nl   H,0.     Resembles   K   salt, 
n.  Ch.  J.  14.  93.) 


i 


2NH4CI,  SnCl,+H,0.  Sol.  in  H,0,  but 
decomp.  by  boiling.    (Rammebberg.) 

Contains  2HsO.    (Richardson.) 

4NH4CI,  SnCl,+3H,0.  Decomp.  by  Hrf). 
(Poggiale,  C.  R.  20. 1182.) 

Does  not  exist.    (Richardson.) 

Ammonium  tin  (stannic)  chloride. 
See  Chlorostannate,  ammonium. 

Ammonium  titanium  chloride,  2NH4CI,  TiCU 
+2H2O. 
Ppt.;  decomp.  in  moist  air;  sol.  In  fuming 
HCl;  insol.  in  ether.    (Rosenheim,  Z.  anor^. 
1901,  26.  242.) 

Ammonium  titanium  chloride,  3NH4CI,  TiCU. 
Sol.  in  H,0. 

6NH4CI,  TiCl4.    Sol.inHiO.    (Rose.) 

Ammonium  tungsten  chloride,  (NH4)sW'2Cl»  = 
3NH4C1,2WC1,. 
EasOy  sol.  in  HsO.    Nearly  insol.  in  most 
organic  solvents.    (Olsson,  B.  1913,  46,  577.) 

Ammonium  uranyl  chloride. 

Very  deliquescent,  and  sol.  in  HiO.  (P^- 
got.) 

2NH4C1,(U0,)C1,+2H,0.  Solution  at  15' 
contains  in  100  g.  3.51  g.,  NH4,  40.67  g.  UO- 
and  19.15  g.  CI,  hence  there  is  considerable 
decomp.    (Rimbach,  B.  1904,  37.  466.) 

Ammonium    vanadium    chloride,    2XH4CL    | 
VCl,+HsO.  I 

Difficulty  sol.  in  H2O  and  alcohol.  (St&hler, 
B.  1904,  37.  4412.) 

Ammonium  zinc  chloride,  NH4CI,  ZnClt+ 
•     2H,0. 

Deliquescent.  Very  sol.  in  HiO.  (Hautx, 
A.  66.  287.) 

2NH4CI,  ZnCU.  Sol.  in  H,0.  (Rammeb- 
berg, Pogg.  94.  507.)  I 

4-HjO.  Deliquescent  in  moist  air.  Sd.  in  J 
Vi  pt.  cold  HjO  with  absorption  of  heat.  SoL  I 
in  0.28  pt.  hot  H,0  (Golfier-Bassayre,  A.  I 
ch.  70.  344) ;  sol.  in  H  pt.  cold  H,0.  (Hauti, 
A.  66.  287.) 

3NH4CI,  ZnCli.   Sol.inHjO.    (Marignac.) 

+H,0.    (Berthelot,  A.  ch.  (6)  11.  294.) 

4NH4CI,  ZnCl,.    (Deh^rain.) 

6NH4CI,  ZnCl,-f  VtHjO.    (Berthdot,  Lc) 

Ammonium  chloride  zinc  oxychloride,  2ZnGi, 
8NH4CI,  ZnO. 

Sol.  in  a  little  HsO,  but  decomp.  by  excess. 
(Andr^.) 

3ZnCli,  IONH4CI,  ZnO.  As  above.  (Andr^, 
A.  ch.  (6)  3.  88.) 

Ammonium  chloride  antimony  fluoride, 
NH4CI,  SbF,. 

EasUysoLinHsO.  (de  Haen,  B.  21. 901 R.) 
Ammonium  chloride  arsenic  truaddt. 

See  Ar8enit^c]|do|^d^  ammonium. 
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Ammonium  chloride  bismuth  bromide, 
3NH4CI,  BiBr,+H,0. 

Deliquescent;  decomp.  by  HjO.  (Muir, 
Chem.  Soc.  81.  148.) 

2NH4CI,  BiBri+3H,0.  Decomp.  by  H2O. 
(Muir.) 

5NH4CI,  2BiBr,+H20.  Decomp.  by  H2O. 
(Muir.) 

Ammonium    chloride    chromic   ozychloride, 
2NH4CI,  CrOCl,. 
Decomp.  in  the  air.     Sol.  in  cone.  HCl 
without  decomp.     (Weinland,  B.   1906,  89. 
4045.) 

Ammcmium  chloride  cuprocupric  thiosulphate, 
2NH4CI,  CuiO,  CuO,  3S,0s. 
See    Thiosulphate    ammonium    chloride, 
cuprocupric* 

Ammonium  chloride  lead  iodide,  3NH4CI, 
Pblt. 

Decomp.  with  HjO.  (Behrens,  Pogg.  62. 
252.) 

4NH4CI,  Pbli+2H,0.  Decomp.  with  H2O. 
(Poggiale,  C.  R.  20.  1180.) 

Ammonium     chloride     mercuric     bromide, 
NH4CI,  HgBr,. 
(Edhem-Bey,  Dissert.  1886.) 

•  Ammonium  chloride  platinum  sulphite. 
I       See  Chloroplatosulphite,  ammonium. 

nmonium  chloride  tin  (stannous)  bromide, 
L  fi.   2NH4CI,  SnBrt+H,0. 
'       fcl.  in  HjO.    (Raymann  and  Preis,  A.  228. 

lu>nium  dichloroiodide,  NH4CI2I. 
t^BflWwrly  decomp.  when  exixwed  to  dr>'  air 
LtL*8W  itemp.   Very  sol.  in  H2O.    (Chattaway, 
-*^l.Soc.  1915.107.  107.) 

Wium  /etrachloroiodide,  NH4CIJ. 
Omp.  in  the  air.    (Chattaway,  Chem. 
»15, 107*  107.) 


liom  lead  chloroiodide,  NH4PbCll2+ 
fi  and  (NH4)2PbCl,l2+2H,0. 
^  ui  KOH+Aq  and  in  strong  acids;  de- 
comp. by  H2O.    (Fonzes-Diacon,  Bull.  Soc, 
IS97,  (3)  17.  348.) 

Ammonium  fluoride,  NH4F. 

Abundantly  sol.  in  HjO;  si.  sol.  in  alcohol. 
(Marignac,  Ann.  Min.  (5)  16.  221.) 

Inaol.  in  liquid  NHs.  (Ruff  and  Geisel,  B« 
1903,  86.  820.) 

Almost  insol.  in  liquid  NHs  at  50*^.  (Moia- 
•an,  C.  R.  1901,  188.  713.) 

SoL  in  methyl  alcohol.  (Carrara,  Gazz, 
dt  it  1896,  26.  119.) 

Aamooium  hydrogen  fluoride,  NH4F,  HF. 
Deliquescent  in  moist  air.    Sol.  in  HjO. 


Ammonium  antimony  fluoride,  2NH4F,  SbFj. 

Deliquescent;  sol.  in  0.9  pt.  cold  H2O. 
Insol.  in  alcohol  or  ether.  (Fluckinger,  A. 
84.  248.) 

NH4F,  4SbF8.    3  pts.  sol.  in  2  pts.  H2O. 

(Raad  and  Hauser,  B.  1890,  28.  R.  125.) 

NH4F,  SbFs.  Easily  sol.  in  H2O.  (Marig- 
nac,  A.  146.  239.) 

Ammonium  bismuth  fluoride,  2^CH4F,  BiFs. 

Insol.  in  H2O.  Rather  difficultly  sol.  in 
acids.    (Helmholt,  Z.  anorg.  8.  115.) 

Ammonium  cadmium  fluoride,  NH4F,  CdFi. 
Insol.  in  HsO.     Sol.  in  acids  on  boiling. 
(Hehnholt,  Z.  anorg.  8.  115.) 

Ammonium  chromium  fluoride,  3NH4F, 
CrF,. 

EasUy  sol.  in  H2O.  SI.  sol.  in  NH4F+Aq. 
(Petersen,  J.  pr.  (2)  40. 52.) 

2NH4F,CrF,+H20.    (Wagner,  B.  19. 896.) 

Ammonium  cobaltous  fluoride,  2NH4F,  C0F2 
+2H2O. 
SI.  sol.  in  H2O.    (Wagner,  B.  19.  896.) 
Easily  sol.  in  H2O.     (Helmholt,  Z.  anorg. 

8.  132.) 

Ammonium  columbyl  fluoride. 
See  Fluoxycolumbate,  ammonium. 

Ammonium  columbium  fluoride  oxyfluoride, 
3NH4F,  CbF,,  CbOFj. 
See  Fluoxycolumbate  columbium  fluoride, 
ammonium. 

Ammonium  copper  fluoride.  2NH4F,  CUF2+ 
2H2O. 

Insol.  in  H2O.  (Helmholt,  Z.  anorg.  8. 
115.) 

Nearly  insol.  in  H2O  but  decomp.  thereby. 
(Haas,  Ch.  Z.  1908,  82.  8.) 

Ammonium  glucinum  fluoride,  2NH4F,  GIF2. 
Sol.  in  H2O.  (Marignac,  A.  ch.  (4)  80.  51.) 
Very  sol.  in  H2O.    (Helmholt,  Z.  anorg.  8. 

130.) 

Ammonium  iron  (ferrous)  fluoride,  2NH4F, 
FeFj.     (Wagner,  B.  19.  896.) 
NH4F,  FeF2+2H20.    (W.) 

Ammonium  iron  (ferric)  fluoride,  2NH4F, 
FeF,. 

More  sol.  in  H2O  than  the  corresponding  K 
compound.  Decomp.  by  boiling.  (Nicklds, 
J.  Pharm.  (4)  7.  15.) 

3NH4F,FeF,.  SI.  sol.  in  H2O.  (Marignac, 
A.  ch.  (3)  60.  306.) 

EasUy  sol.  in  acids.  (Hehnholt,  Z.  anorg. 
8.  124.) 

Ammonium     manganic     fluoride,     2NH4F, 

MnF4. 
^gMore^sol.  than  the^K^al(^^>^^^^  C.  R 
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True  Oomposition  is  4NH4F,  MnsFt.  (Chris- 
tensen,  J.  pr.  (2)  34.  41.) 

See  also  Fluomanganate,  ammonium. 
Aihmonium  manganyl  fluoride. 

See  Fluoxymanganate,  ammonium. 
Anmionium  molybdenum  fluoride. 

Insol.  in  HjO.  Sol.  in  HCl+Aq.  (Berze- 
liue.) 

See  also  Fluomdybdate,  ammonium. 
Ammonium  molybdenyl  fluoride. 

See  Fluoxyniolybdate,  ammonium. 

Ammonium  nickel  fluoride,  2NH4F,  NiFsH- 
2H,0. 
Sol.  in  H,0.    (Wagner,  B.  19.  896.) 
Easily  sol.  in  HsO.    (Helmholt,  Z.  anorg.  8. 

143.) 

Ammonium  scandium  fluoride,  (NHOtScFt. 

Easily  sol.  in  HsO.  Aoueous  solution  is  not 
decomp.  by  boiling.  Decomp.  by  acids. 
(R.  I.  Meyer,  Z.  anorg.  1914,  86.  275.) 

Ammonium  silicon  fluoride. 
See  Fluosilicate,  ammonium. 

Ammonium  silver  fluoride,  2NH4F,  AgF+ 
H,0. 

Not  bydroecopic.  Sol.  in  HjO;  sol.  in  cone. 
NH4FH-Aq.  Sol.  in  alcohol.  (Grutzner, 
Arch.  Pharm.  1900,  288.  3.) 

I5NH4F,  AgFH-4H,0.  More  deliquescent 
than  NH4F.    (Bdhm,  Dissert.  1906.) 

Ammonium  tantalum  fluoride. 

See  Fluotantalate,  ammonium. 
Ammonium  tantalyl  fluoride. 

See  Fluozytantalate,  ammonium. 
Ammonium  tellurium  fluoride,  NH4F,  TeF4. 

Decomp.  by  HjO.  (HSgbom,  Bull.  Soc.  (2) 
36.60.) 

Ammonium  tin  (stannous)  fluoride,  2NH4F, 
SnF,H-2H20. 
Sol.  in  H2O.    (Wagner,  B.  19.  896.) 

Ammonium  tin  (stannic)  fluoride,  2NH4F, 
SnF4. 
See  Fluostannate,  ammonium. 

Ammonium  titanium  se^Tt^tfluoride. 

See  Fluotitanate,  ammonium. 
Ammonium  titanyl  fluoride. 

See  Fluozypertitanate,  ammonium. 
Ammonium  tungstyl  fluoride. 

See  Fluozytungstate,  ammonium. 
Ammonium  uranyl  fluoride. 

See  Fluozyuranate,  ammonium. 
Ammonium  vanadium  sr^^/ifluoride. 

See  Fluovanadate,  ammonium. 


Aihmonium  vanadyl  fluoride. 
See  FluozjTvanadate,  ammonium. 

Ammonium  zinc  fluoride,  2NH4F,  ZnFi. 

Sol.  inH,0.    (R.Wagner.) 

-f  2H,0.  Very  si.  sol.  in  HjO.  Easfly  sol 
in  dil.  acids.    (Helmholt.) 

Ammonium  zirconium  fluoride. 
See  lAuozirconate,  ammonium. 

Ammonium  fluoride  manganic  ozyfluoride, 
2NH4F,  MnOF,. 
Precipitate.    (Nickl^.) 
^ee  also  Fluoxymanganate,  ammonium. 

Ammonium  fluoride  molybdenum  triondtt 
2NH4F,  MoO,. 
Decomp.  by  HsO.    (Mauro,  Gazz.  ch.  it 
18. 120.) 

Ammonium  fluoride  tungsten  oxyfluoride. 
^ee  Fluoxytungstate,  ammonium. 

Aihmonium    fluoride    tungsten    oxyfluoride 
ammonium  tungstate,  4NH4F,  WOsFj, 
(NH4),W04. 
See  Fluox]rtimgstate  tungstate,  ammoniain. 

Ammonium  fluoride  vanadium  oxyfluoride. 

See  Fluoxyyanadate,  and  fluoxyhypovana- 
date,  ammonium. 

Ammonium  hydroselenide,  NH4HSe. 

Sol.  in  HjO  with  deccmip.  (Bineau,  A.  ch. 
(2)  67.  229.) 

Ammonium  hydrosulphide,  NH4SH. 

Sol.  in  HsO  and  alcohol.  Solutions  decomp. 
on  air. 

Ammonium  hydroxide,  NH4OH. 
See  Ammonia, 

Ammonium   imidosulphamide, 
(S,04NJl4)NH4. 
(HantzBch,  B.  1905,  88. 1033.) 

Ammonium  iodide,  NH4I. 

Very  deliquescent.  Sol.  in  0.60  pt.  H2O. 
(Eder,  Dingl.  221.  89.) 

Sp.  gr.  of  aqueous  solution  of  NHJ  at  1S° 
containing — 

10  20  30  40  50%NHJ. 

1.0652  1.1397  1.2260  1.3260  1.4415 
(Kohlrauflch,  W.  Ann.  1879.  1.) 

NH4H-Aq  containing  12.51%  NHJ  has 
sp.gr.20°/20°  =  1.0846. 

XH4l+Aq  containing  19.19%  NHJ  has 
sp.gr.  20720^  =  1.1359. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  279.) 

Ver>*  easily  sol.  in  liquid  NHj.  (Franklin, 
.\m.  Ch.  J.  1898,  20.  826.) 

Very  sol.  in  liquid  NHi  at  — 50*.  (MoiaBan, 
C.  R.  1901, 188.  713yVjOOgie 
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SoL  in  SOClj.  (Walden,  Z.  anorg.  1900, 
tf.216.) 

Sol.  in  liquid  SOs.  (Walden,  Z.  anorg. 
1902. 80. 160.) 

Sol.  in  4.0  pis.  abs.  alcohol.    (Eder,  I.e.) 
"  210    ^    ether.    (Eder,  l.c.) 
"    20    "    alcohol-ether  (1  :  1).  (Eder, 
ic.) 

Sol.  in  acetone.  (Eidmann,  C.C.  1899,  II. 
1014.);  (Naumann,  B.  1904,  87.  4328.) 

losol.  in  ethyl  acetate.  (Naumann,  B. 
1910, 48.  314.) 

SI.  sol.  in  bensonitrile.  (Naumann,  B. 
1914, 47. 1369.) 

Afflmooium  diiodide,  NH  Js. 

SoL  in  alcohol,  ether,  CSj,  and  KI+Aq; 
lesB  sol.  in  chloroform.  (Guthrie,  Chem.  Soc. 
(2)  1. 239.) 

Ammoaium  (niodide,  NHJs. 

SL  deliquescent.  Sol.  in  little. H|0.  but 
deoomp.  by  much  HsO.  (Johnson,  Chem. 
Soc.  88. 397.) 

Anunonhim  antimony  iodide,  NHJ,  Sblt+ 
2H,0. 

Deoomp.  by  H,0.  (Nickl^,  C.  R.  61. 
1097.) 

3NHJ,  4SbIi+9H,0.  Decomp.  by  H,0, 
with  separation  of  SbOI.  Sol.  in  HCsHiOt, 
Ha,  and  H,C4H40$+Aq.  -Decomp.  by  CSj. 
(Schaff(7,Pogg.  109.611.) 

3XH4I,  SbH-f  3H,0.    As  above. 

4XHJ,  Sbli+3H20.    As  above. 

Ammonium  bismuth  iodide,  NH4I,  Bils+ 
H,0. 

Deliquescent;  decomp.  by  HjO.  (Xickl^, 
C.  R.  51.  1097.) 

4NHJ,  BiI,-h3H,0.  As  above.  (Linau, 
PoKjli.  240.) 

2NHJ,Ba»+2}4H,0.  Decomp.  by  H,0, 
or  MCI,  MBr,  or  MI+Aq.  (Nickl^,  J.  pr. 
(2)89.116.) 

Ammooiom  cadmium  iodide,  2NHJ,  Cdls+ 
2H,0. 

Deliquescent.    (Croft.) 

SoL  at  15""  in  0.68  pt.  HsO,  0.70  pt.  abs. 
alcohol.,  8.9  pts.  ether  (sp.  gr.  0.729).  and 
U  pts.  alcohol-ether  (1  :  1).  (Eder,  Dingl. 
itL89.) 

100  pts.  of  the  solution  in  HsO  contain  85.97 

gU.  of  the  salt  at  14.5°.    (Rimbach,  B.  1905, 
B.  1563.) 

NHJ,  Cdls+HHsO.  Sol.  at  15**  in  0.90 
pt.  H/),  0.88  pt.  abs.  alcohol,  and  2.4  pts. 
ether  (sp.  gr.  0.729).    (Eder,  Ic.) 

+H^.  (Grossmann,  Z.  anorg.  1902,  88. 
154.) 

Ammonium       chloromdybdenum       iodide, 
2NHJ,  Cl4Mo,Is-f  2HsO. 
Decomp.  by  HsO.    Cryst.  from  HI+Aq. 
(Blomstrand.) 


Ammonium  cuprous  iodide,  2NH4I,  Cutli+ 
H,0. 

Decomp.  on  the  air,  or  by  HsO,  or  alcohol. 
(SagUer,  C.  R.  104. 1440.) 

-hHHsO.  Decomp.  by  HsO  with  separa- 
tion of  Cusls.  (Gossner,  Zeit.  Kryst.  1903, 88. 
501.) 

Ammonium  cupric  iodide  ammonia,  2NH4I, 
Culs,  2NH,+2H,0. 

Insol.  in  HsO  or  alcohol;  si.  sol.  in  NH4OH 
H-Aq. 

+6H,0.  Unstable.  (SagUer,  C.  R.  104. 
1440.) 

NHJ,  2CuIs,  3NHi.  (Fleurent,  C.  R. 
1891, 118.  1047.) 

Ammonium  iridium  dtiodide,  2NH4I,  Iris. 

Insol.  in  cold  or  hot  HsO,  and  in  alcohol. 
Sol.  in  warm  dil.  acids.    (Oppler.) 

Ammonium  iridium  9esguiiodide. 
See  lodiridite,  ammonium. 

Ammonium  iridium  tetraiodidt. 
See  lodiridate,  ammonium. 

Ammonium  lead  iodide,  NH4I,  Pbls+2H80. 

Decomp.  by  much  HsO.  (Wells,  SiU.  Am. 
J.  146.  25.) 

4NH4l,3PbI,+6HsO.  SI.  sol.  in  H,0. 
(Mosnier,  C.  R.  1895, 120.  444.) 

Sol.  in  HsO  with  decomp.  Sol.  in  strong 
KOH+Aq  and  in  strong  acids.  (Fonzes- 
Diacon,  Bull.  Soc.  1897,  (3)  17.  347.) 

Ammonium  magnesium  iodide,  NH4I,  Mgis 
-f6HsO. 
Very  deliquescent.    (Lerch,  J.  pr.  (2)  28. 
338.) 

Ammonium  mercuric  iodide,  NH4I,  Hgls+ 
HsO. 

Decomp.  into  its  constituents  by  HsO. 
(BouUay,  A.  ch.  (2)  84.  345.) 

Sol.  without  decomp.  in  alcohol  and  ether. 

NH4I,  2HgIs.  Decomp.  by  HsO.  Sol.  in 
KI+Aq.  Very  sol.  in  alcohol,  ether  and 
nitrobenzol.    (Ldw,  Zeit.  Kryst,  61.  138.) 

Ammonium  silver  iodide,  2NH4I,  Agl. 

Deliquescent.  Decomp.  by  HsO.  (Pog- 
giale.) 

Ammonium  thallic  iodide,  NH4I,  Tils. 
Sol.  in  HsO.    (Nickl^,  J.  Pharm.  (4)  1. 32.) 

Ammonium  tin  (stannous)  iodide,  NH4I,  SnIs. 

Decomp.  by  small  amt.  HsO  but  completelv 

;  sol.  in  a  large  amt.    (Boullay,  A.  ch.  (2)  84. 

376.) 
i      +lHHsO.    (Personne.) 

Ammonium  zinc  iodide,  2NH4I,  Znls. 

Extremely  deliquescent,  and  sol.  in  HsO. 
(Ramraelsberg,  Pogg.  48.  665.JDOgie 
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NHJ,  ZnI,H-4HH20.  Hydroecopic. 
(Ephraim,  Z.  anorg.  1910,  67.  384.) 

Aihrnonium  iodide  arsenic  irioidde. 
See  Arsenite  iodide,  ammonium. 

Ammonium  cobalt  nitride. 
See  Ammonium  cobalt  azoimide. 

Ammonium  ruthenium  dihydronitrosobrom- 
ide,  NO.Ru,H2(NH,)eBr,.2HBr. 
Ppt.    (Brizard,  A.  eh.  1900,  (7)  21.  363.) 

Ammonium  ruthenium  nitrosochloride, 
3XH4C1.2HCl.NORujH,Cl,. 
Ppt.    (Brizard,  A.  oh.  1900,  (7)  21. 354.) 

Ammonium  ruthenium  (fthydronitrosocblor- 
ide,  N0.Ru,H,(NH,)eCl,.2HCl. 
Ppt.    (Brizard,  A.  cb.  1900,  (7)  21.  358.) 

Ammonium  peroxide,  (NH4)20s. 

M.-pt.  — ^2**.  SI.  sol.  in  ether  without 
decomp.    (D'Ans,  B.  1913,  46.  3076.) 

Sol.  in  alcohol;  insol.  in  ether;  decomp. 
slowly  in  aq.  solution.  (Melikoff,  B.  1897, 30. 
3145.) 

Ammonium  hydrogen  peroxide,  (NH4)20}, 
H,0,. 

Decomp.  at  ordinary  temp.  (Melikoflf,  B. 
1898,  31.  447.) 

H-HiO.  Unstable;  deliquesces  at  ordinary 
temp. ;  sol.  in  alcohol ;  insol.  in  light  petroleum. 
(Melikoff,  B.  1898,  31.  152.) 

Ammonium  selenide,  (NH4)aSe. 

Sol.  in  H2O  with  decomp.  (Bineau,  A.  ch. 
(2)  67.  229.) 

Stable  in  the  air.  Sol.  in  HjO ;  aq.  solution 
decomp.  slowly.  (Lenher  and  Smitn,  J.  Am. 
Chem.  Soc.  1898,  20.  277.) 

Ammonium  hydrogen  selenide,  NH4HSe. 
Sol.  in  H,0.    (Fabre,  C.  R.  103.  269.) 

Ammonium  monosulphide,  (NH4)2S. 

Decomp.  on  air.  Sol.  in  H2O,  but  solution 
decomposes  rapidly. 

Very  sol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  826.) 

Ammonium  disulphide,  (NH4)2S2. 

Sol.  in  H2O  with  decomp. 

Does  not  exist.  (Bloxam,  Chem.  Soc. 
1895,  67.  293.) 

Ammonium  (e(rasulphide,  (NH4)2S4. 

Easily  sol!  in  H2O.  Cone,  solution  is  stable, 
dil.  solution  decomp.  on  air.  Easily  sol.  in 
alcohol  without  decomp.,  but  solution  de- 
comp. on  the  air  more  rapidly  than  the 
aqueous  solution.    (Fritzsche,  J.  pr.  32.  313.) 

-f?4H50.  WTien  dissolved  in  H,0,  it  is  at 
once  dissociated  ^ath  deposition  of  S.  (Blox- 
am, Chem.  Soc.  1895,  67.  303.)  .  J 


Ammonium  pentosulphide,  (NH4)iSt. 

Decomp.  on  air.  Sol.  in  H2O  with  separa- 
tion of  S.  Sol.  in  alcohol  without  decomp., 
but  solution  decomposes  quickly  on  standing. 
(Fritzsche,  J.  pr.  82.  313.) 

Rapidlv  decomp.  by  HjO  with  separation 
of  S.    (Bloxam,  Chem.  Soc.  1895,  67.  298.) 

-f  H2O.  Decomp.  by  H2O  with  separation 
of  S.    (Bloxam,  Chem.  Soc.  1895,  67.  298.) 

Ammonium  Aeptosulphide,  (NH4)2S7. 

More  stable  on  air,  and  less  easily  decom- 
posed by  HjO  than  (NH4)2S». 

-hlViH20.  Decomp.  by  H2O  with  separa- 
tion of  S.  Slowly  attacked  by  dil.  HClH-Aq. 
(Bloxam,  Chem.  Soc.  1895,  67.  307.) 

Te/rammonium    ^ptosulphide,    (NH4)4S7+ 
4H2O. 
Sol.  in  H2O.    Solution  can  be  kept  for  a 
long  time  without  depositing  S.     (Bloxam, 
Chem.  Soc.  1895,  67.  298.) 

Z>iammonium  enneosulphide,  (N^sSi-h 
J^HiO. 
Decomposed  by  H^O  with  separation  of  S. 
Not  attacked  by  boiling  dil.  HCl+Aq  on 
account  of  formation  of  a  hard  crust  of  8 
on  the  crystals.  (Bloxam,  Chem.  Soc.  1895, 
67.  306.) 

Te^rammonium  enneosulphide,  CSH^A- 

Solution  in  HaO  deposits  crystals  of 
(NH4)2St  on  standing.  (Bloxam,  Chem.  Soc. 
1895,  67.  302.) 

-h3MHjO.  Decomp.  by  HjO  with  separa- 
tion of  S.  (Bloxam,  Chem.  Soc.  1895,  67. 
299.) 

Ammonium  polysuLphides, 

Cone.  NHi-l-Aq  dissolves  HjS  to  form 
(NH4)2S.2NH4SH.  On  dilution  more  H,S  is 
absorbed  to  form  (NH4)2S,4NH4SH,  then 
(NH4)2S.8NH4SH,  then  (NH4)2S,18NH4SH 
and  finally  NH4SH.  (Bloxam,  Chem.  Soc. 
1895,  67.  284.) 

Ammonium  copper  sulfdiide,  (NH4)2S, 
2CuS,  (?). 

Sol.  in  warm  H20,  but  decomp.  on  standing. 
Warm  KOH+Aq  acts  similarly;  si.  sol.  in 
NH40H-|-Aq,  NajCO.-l-Aq,  or  absolute  al- 
cohol.  Insol.  in  ether.  Decomp.  by  dil.  acids. 
(Priwoznik,  B.  6.  1291.) 

Correct  formula  is  NH4CUS4.  SI.  sol.  in 
H2O.  Decomp.  by  cone,  and  dil.  acids. 
Easily  sol.  in  XaOH.  SI.  sol.  in  alcohol. 
(Biltz,  B.  1907,  40.  976.) 

Ammonium  gold  po/ysulphide,  AuSsNH4. 

Ppt.  (Hofmann,  B.  1903,  36.  3092;  B. 
1904,  37.  245.) 

Ammonium  iridium  pentadecasnifhidet 

IrSu(NH4).. 
Ppt.    (Hofman^,J,^1^0t^f5^^.) 
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Ammontiiin  paUadtum  undecasaiphidtt 
PdSu(NS4),+}iH,0. 
Ppt.    (Hofmann,  B.  1904,  87.  248.) 

AmmMiiiim    platinum    perUadecasvithidef 
PtS„(NH4),+2H,0.     • 
Can  be  washed  with  CSs  without  decomp. 
Sol.  in  alcohol.    Insol.  in  ether.    (Hofmann, 
B.  1903,  36.  3091.) 

Ammontwin  stannic  sulphide. 
See  Sulphostannate,  ammonium. 

Ammftnitim  telluHde,  NH4HTe. 
Easily  sol.  in  HsO.    (Bineau,  A.  ch.  (2)  67. 

229.) 

Ammanmm    sulphide    ammoniai    (NH^yS, 
2NH,. 
Very  unstable.    (Bloxam,  Chem.  Soc.  1895, 
67. 294.) 

Ammonium    ocisulphomelid,    (NSO.ONHOi 
(?).  ■ 
(Hantasch  and  Stuer,  B.  1905,  38.  1039.) 

Ammonplatifirfismiiie  comps. 
See  Platinfrtamine  comps. 

Ammondisiilphonic  acid,  NH«(SOtH)s. 

Known  only  in  its  salts.  (Claus,  A.  168. 
52  and  194.) 

Contains  2  at.  H  less,  and  is  identical  with 
imidoealphonic  add  NH(SOtH)s,  which  see. 
(Raschig,  A.  S41.  161.) 

Ammonirisiilphoiiic  add,  NHs(SOtH)t. 

Known  only  in  its  salts.  (Claus,  A.  168. 
52  and  194.) 

Contains  2  at.  H  less,  and  is  nitrilosulphonic 
acid  N(SOtH),,  which  see.  (Raschig,  A.  241. 
161.) 

AmmoiUetrasulphoiiic  add,  NH(S0tH)4. 

Known  only  in  its  salts.  (Claus,  A.  168. 
52  and  194.) 

Does  not  exist^  but  was  impure  nitrilosul- 
phonic add,  which  see.  (Raschig,  A.  241. 
161.) 

Anhydroarseniotuiigstic  acid,  HtAsWgOn. 
See  under  Arseniotungstic  add. 

Anhydroozycobaltamine  chloride, 

Co,(NH,)io  [o(OH)l  Cl4+H,0. 

Easily  sol.  in  HsO,  but  decomposes  after  a 
few  minutes:  can  be  recrystallised  from  dil. 
Ha+Aq.  Predpitated  from  sat.  HjO  solu- 
tion by  cone.  HCl+Aq,  or  alcohol.  (Vort- 
mann,  M.  Ch.  6.  404.) 

Co,(NH,),o  (qh)c14.  Sol.inHjO.   (Vort- 
.) 


Anhydrooz]rcobaltamine    chloride    mercuric 

chloride,  Co,(NH,),o(C10,H)Cl4, 3HgCl,. 

Can  be  recryst.  from  very  dil.  hot  HCl+Aq. 

chloroplatinate,  Co,(NH,)io(C10,H)Cl4, 

2PtCl4. 
Can  be  recrystalliaed  from  HjO  containing 
HCl. 


-chloronitrate, 


Co,(NH,)ioCl(O.OH)(NO,)4+H,0. 

Can  be  recrystaUized  from  dil.  HCl+Aq. 

Co,(NH,)idCl(O.OH)Cl,(NO,),+H,0. 
More  easily  sol.  in  HjO  than  the  preceding 
comp. 

chlorosulphate. 

Co,(NH,)ioCl(0 .0H)(S04)i. 

dichromate,  [Co,(NH,)ioO.OH],(Cr,07)i 

+8H,0. 
SI.  sol.  in  HiO. 

nitrate,  Co,(NH,)io(NO,)(O.OH)(NO,)4 

SI.  sol.  in  pure  HjO  with  immediate  decomp. 
Can  be  recrystaUized  trom  HtO  containing 
HNO,. 

sulphate,      [Co,(NH,),oO  .  0H],(S04)i, 

2H,S04+2H,0. 

SI.  sol.  in  cold  HjO.  When  crystallized 
from  dil.  HjS04H-Aq,  is  converted  into — 

[Co,(NH,)ioO.OH]2(S04)i;H,S04-f3H,0, 
which  by  further  recrystallization  from  very 
dil.  HjS04+Aq  becomes — 

[Co,(NH,)ioO.OH]i(S04)»+8H,0.  SI.  sol. 
in  cold  HjO.    (Vortmann.) 

Anhydrqphospholuteotungstic  acid, 
HJ>WsO„. 
See  under  Phosphotungstic  add. 

Antimonic  Add. 

3f  e^antimonic  add,  HSbOi. 

Very  si.  sol.  in  HjO;  sol.  in  cone.  HCl+Aq; 
si.  sol.  in  dil.  HNOj+Aq:  easily  sol.  in  tar- 
taric acid+Aq;  easily  sol.  in  hot  KOH,  or 
NaOH-hAq;  completely  insol.  in  NH4OH+ 
Aq.    (Fremy,  A.  ch.  (3)  28.  407.) 

SI.  sol.  in  H,0.  Very  si.  sol.  in  KOH  and 
K,COi+Aq.  Insol.  in  NH40H+Aq.  Insol. 
inHN0,-hH,S04.  Slowly  sol.  in  cold,  quickly 
in  hot  HCl-i-Aq.  SI.  sol.  in  tartanc  and 
oxahc  acid  and  in  KHC1O4 -f  Aq.  (Senderens, 
Bull.  Soc.  1899,  (3)  21.  48.) 

Insol.  in  acetone.  (Naiunann,  B.  1904,  37, 
4329.) 

Pj/roantimonic  add,  H4Sb207. 

More  sol.  in  H^O  and  adds  than  H|Sb04. 
Sol.incoldXH40H.orKOH+Aq.  (Fremy.) 

Slowly  sol.  in  cold  HjO. 


5.88  g.  SbjOs  in  1  1.  H,0  at  15** 
.55  ^'      "      "  1  1.    "     "  25** 


8, 
21.30  " 


11. 


60** 


(Delacroix,  J.  Pharm.  18j 
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81.  8ol.  in  Hrf).  Very  si.  sol.  in  KOH  and 
K,COiH-Aq.  Insol.  in  NH40H+Aq,  and  in 
HNOj-f  H,S04.  Slowly  sol.  in  cold,  quickly 
in  hot  HCl'-fAq.  SI.  sol.  in  tartaric  acid, 
oxalic  acid  and  KHCj04-|-Aq.  (Senderens, 
Bull.  Soc.  1899,  (3)  21.  48.) 

Orthoantimotdc  add,  HsSb04. 

81.  sol.  in  H,0.  Insol.  in  NH^OH+Aq. 
EasUy  sol.  in  KOH+Aq.    (Fremy.) 

Does  not  exist.    (Raachig,  B.  18.  2745.) 

Has,  however,  been  prepared  by  Daubrawa 
(A.  186.  110),  Conrad  (C.  N.  40.  198),  and 
Beilstein  and  Blaese  (Bull.  Ac.  St.  Petersb. 
88. 97). 

Very  sol.  in  HsO.  (Delacroix,  Bull  Soc. 
.  1899  (3)  21.  1049.) 

Ven;  si.  sol.  in  H,0,  in  KOH  and  K2CO1+ 
Aq.  Slowly  sol.  in  cold,  quickly  in  hot  HCl  4- 
Aq.  Insol.  in  NH40H-hAq,  and  in  HNO1+ 
HtS04.  Si.  sol.  in  tartaric  acid,  oxalic  acid 
and  KHCj04+Aq.  (Senderens,  Bull.  Soc. 
1899,  (3)  21.  62.) 

+>^H,0.    (Beilstein  and  Blaese.) 

According  to  Beilstein  and  Blaese  only  one 
antimonic  acid,  H|Sb04i  exists. 

7e/rantimonic  add,  Sb30t+4H20»HsSb209. 

Slowly  sol.  in  cold  H2O. 

Solution  sat.  at  t°  contains  g.  SbjOj  per 
litre— 

t*  15^  25**  60**         70^ 

g.SbiO,     5.88     8.3-8.75     21.30     53.89 

Decomp.  in  solution  by  heating  to  100®  or 
long  standing  in  the  cold  to  SbtOt,  3H2O. 
(Ddacroix,  Bull.  Soc.  1899,  (3)  21.  1049.) 

Insol.  in  H2O.  Very  si.  sol.  in  KOH  and 
KfCOj-fAq.  Slowly  sol.  in  cold,  quickly  in 
hot  HCl+Ag.  Insol.  in  NH40HH-Aq.  Insol. 
in  HNOa+H2S04.  SI.  sol.  in  tartanc  acid, 
oxalic  acid  and  in  KHC204+Aq.  (Senderens, 
Bull.  Soc.  1899,  (3)  21.  51.) 

Hexantimonic  add,  SbiOs+OHzO  » 
Hi2Sb20ii. 
Sol.  in  H2O  to  the  extent  of  22  g.  SbtOi  per  1. 
but  on  standing  becomes  turbid  and  a  white 
powder  is  pptd.  until  finally  only  3  g.  Sb206 
ape  dissolved  per  1.  (Senderens,  Bull.  Soc. 
1899,  (3)  21.  48-49.) 

Antimonates. 

a.  Antiinonates.  From  HSbO».  Some  of 
the  K  and  NH4  salts  are  sol.  in  H2O,  the  others 
are  slightly  sol.  or  insol. 

/3.  PyroatUimonates,  From  H4Sb207.  As 
a  class,  insol.  in  HjO,  but  decomp.  thereby  ex- 
cept in  presence  of  large  excess  of  alkali. 
(Fremy,  A.  eh.  (3)  12.  499.) 

Probably  do  not  ekist.  (Beilstein  and 
Blaese.) 

Aluminum  antimonate,  AljOs,  3iSb206  (?). 

Ppt.  Somewhat  sol.  in  excess  of  Al  salts 
+Aq.    Insol.  in  K4Sb,07+Aq. 

Al(SbO,),+15H20-AlH«(Sb04)i+12H20. 


Ppt.  (Beilstein  and  Blaese,  Bull.  Ac.  St 
Petersb.  88. 101.) 

Al(SbO,),  +  7H,0  =  AlH«(Sb04)t  +  4H/). 
Ppt.    (B.  andB.) 

AI2O,,  Sb20sH-9H,0.  Ppt.  (Ebel,  B.  21 
3043.) 

Ammonium   antimonate,   NH«SbOa+2H|0, 

Insol.  in  HsO. 

+2>i3l20.  Insol.  in  H,0.  (Sendwens, 
Bull.  Soc.  1899,  (3)  21.  56.) 

-h6H,0.   5c6  (NH4),H,Sb,07H-5H,0. 

Ammonium  pyroantimonate,  (NH4)4Sb/>T. 

Known  only  in  solution. 

(NH4)ai,Sb,OT+5H,0. 

Sol.  in  H2O,  but  decomp.  by  standing  or 
boiling  into  insol.  salt.  Insol.  in  alcohol. 
(Fremy,  J.  pr.  46.  215).  Composition  is 
NH4SbOi+6H20,  according  to  Raachig  (B. 
18.  2743). 

Barium  antimonate,  Ba(SbOi)s. 

Ppt.  Scarcely  sol.  in  HiO.  Slowly  sol.  in 
BaCltH-Aq. 

+2HsO.  Somewhat  sol.  in  H2O.  Easily 
sol.  in  HCl+Aq.  (Delacroix,  Bull.  Soc. 
1899,  (3)  21.  1051.) 

+5,  or  6HjO.    Ppt. 

BaSb407H-5H,0.  Sol.  in  cone.  HCl.  (Dda- 
croix, Bull.  Soc.  1899,  (3)  21.  1051.) 

BaO,  3Sb20,+5H,0.  Insol.  in  H,0.  In- 
completely sol.  in  HCl.    (Delacroix,  I.e.) 

BaO,  ^b,0,+15H,0.    (Delacroix,  Ic.) 

9BaO,  10Sbrf),+18H,O.  Insol.  in  Ha+ 
Aq.    (Delacroix,  I.e.) 

Bismuth  antimonate,  BiSb04+H20. 

Ppt.  Insol.  in  HtO;  sol.  in  HCl+Aq. 
(Cavazzi,  Gazz.  ch.  it.  16.  37.) 

3Bi,0,,  Sb,Oi+H,0.  Insol.  in  H,0;  sol. 
inHCl-fAq.    (Cavazzi.) 

2Bi20s,  SbsOj.    As  above.    (Cavazzi.) 

Cadmium  antimonate,  Cd(SbOi)t+2HsO. 

Insol.  in  H2O.  (Senderens,  Bull.  Soc.  1899, 
(3)  21.  56.) 

-f3HH20.  Very  sol.  in  HA  Sol.  in  HCl 
•f  Aq.    (Ebel,  Dissert.  1890.) 

-f  5H2O.    Insol.  in  HiO.    (Senderens,  I.e.) 

-fOHjO.  Ppt.  Insol.  in  H/).  (Ebel,  B. 
22.  3043.) 

Calcium  antimonate,  Ca(SbOa)s. 

Ppt. 

+5H2O.    Ppt.    (Heflfter,  Pogg.  86.  418.) 

H-6H,0.  Insol.  in  H,0.  (Senderens,  Bull. 
Soc.  1899,  (3)  21.  56.) 

3CaO,  2Sb,Oi+6HiO.    Min.  UUmanae. 

Chromic  antimonate,  CrrSbOt)i+14HtO. 
Ppt.    (Beilstein  and  Blaese.) 

Cobaltoua  antimonate,  Co(SbOs)s+5HsO. 

Insol.  in  HjO.  Loses  3H2O  in  the  presence 
6f  H2SO4  and  passes  ii^  Cq(S1|9,),+2HA 
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$lso  insol.  in  HjO.     (Senderens,  Bull.  Soc. 

1899,  (3)  21.  66.) 
+6Hrf).    I^t.    (Ebel,  B.  22.  3043.) 
-|-7H,0.   SLsol.inHjO.   SI.  sol.  in  boiling 

sohitioDfl  of  cobalt  salts. 
+12Hrf).    Ppt.    (Hefifter,  Pogg.  86.  448.) 

Cobahous  hydrogen  antimonate,  GoH4(Sb04)i 
+H,0. 
(Gorgeul,  Ann.  Phys.  Beibl.  1897,  21.  198.) 

Copric  antimonate,  3CuO,  2SbsOf . 

Ppt   (Beibt^  and  Blaese.) 

Cu(SbOt) 2.  Insol.  in  HtO,  acids,  or  alkalies. 
(Berzelius.) 

+2H,0.  Insol.  in  H,0.  (Senderens,  Bull. 
Soc.  1899,  (3)  21.  66.) 

+5H,0.    I^t.    (Ebel,  B.  22.  3043.) 

Inaol.  in  HiO.    (Senderens,  I.e.) 

Cu0.2SbjOi-f9H,0.  Insol.  in  H,0.  Sol. 
in  SbtO*,  4H,0+Aq.  (Delacroix,  Bull.  Soc. 
1899,  (3)  21.  1064.) 

2CuO.  3Sbrf)i-hlOH,0.  Insol.  in  H,0. 
Sol  in  >f  H/)H  and  in  ^rtantimonic  acid-l-Aq. 
(Delacroix,  I.  c, 

CuO,  6Sb,0* + 16H,0.    (Delacroix,  l.c) 

Copric  antimonate  ammoniai  Cu(SbOt)2, 
4NH,+4H,0. 

Insol.  in  H,0  and  NH40H+Aq.  (SchiflF, 
A.  128.  39.) 

CuSb,N,H«0»  -Cu(0NH4)0H, 
2(NH4SbO,+2H,0).    (Raschig,  B.  18. 2743.) 

Cu(SbO,)i,3NH,-f  9H,0.  ^Delacroix,  Bull. 
Soc.  1901,  (3)  26.  289.) 

Gtncinam  antimonate,  Gl(Sb03)t+6H30. 

tSomewhat  sol.  in  hot  HjO.  Easily  sol.  in 
wann  HQ.    (Ebel,  Dissert.  1890.) 

Iroo  (ferrous)  antimonate. 
SLsol.  inHjO.    (Berzelius.) 

Iroo  (ferric)  antimonate. 

Insol.  in  H,0.    (B.) 

Fe,0,,  Sb,0»+7H,0.  Ppt.  (Ebel,  B.  22. 
3043 ) 

FeiOi,  2Sb,0»+llH,0.  Ppt.  (Beilstein 
and  Blaese.) 

Fe(.SbO,),-h6J^^H,0.    Ppt.    (B.  and  B.) 

Lead  antim<mate.  basic,  Pb,(SbOs)3(OH)4+ 
2H,0  -  Pb,(Sb04)2-f  4H,0. 

Min.   BleineriU.BindkeimUe, 

2Pb(SbO,),,  PbO+llHiO.  Ppt.  (B.  and 
B.) 

Lead  antimonate,  Pb(SbOs)s. 
Insol.  in  HjO.    Incompletely  decomp.  by 

adds.    (Berxelius.) 
NmlaYeUaw.    Insol.  in  H^O. 
+2H,0.    Insol.  in  H,0.    (Senderens,  Bull. 

Soc  1899,  (3)21.670 
+5HiO.    Ppt.     (Ebel,  B.  22.  3043.) 
+6H|0.    Ppt.    (Beilstein  and  Blaese.) 
+9H/).    Inad.  in  H,0.    (Senderens,  I.e.) 


Lead  antimonate  chloride,  Pb(SbOa)t,  PbCU. 
Min.  NadorUe.    Sol.  in  HCl,  HNO„  and 
tartaric  acid+Aq. 

Lithium  antimonate,  LiSbO*. 

SI.  sol.  in  cold,  sol.  in  hot  HjO,  and  crys- 
tallizes on  cooling.  Much  more  sol.  than 
NaSbO,. 

-f3H,0.  Ppt.  SI.  sol.  in  HaO.  (Beilstein 
and  Blaese.) 

Magnesium  antimonate,  Mg(SbOi)i+12HsO. 
Sol.  in  hot,  less  sol.  in  cold  HjO.  (HeflFter.) 
Sol.  in  MgS04+Aq;  insol.  in  KSbOi+Aq. 

(BerzeUus.) 

Manganous  antimonate,  Mn(SbOa)i. 
Difficultly  sol.  in  HsO. 
When  heated,  is  sol.  only  in  strong  acids. 
+2H,0.    Insol.  in  HjO.    (Senderens,  Bull. 

Soc.  1899,  (3)  21.  66.) 

+5H,0.    Ppt.    (Ebel,  B.  22.  3043.) 
+6HsO.    Insol.  in  HsO.    (Senderens,  I.e.) 
+7H/).    Ppt.    (Beilstein  and  Blaese.) 

Mercurous  antimonate. 
Insol.  in  HjO.    (Berzelius.) 

Mercuric  antimonate,  Hg(SbOi)s. 

Insol.  in  HsO,  alkaUes,  and  most  acids. 

SI.  attacked  by  boiling  H,S04,  and  HCl-f 
Aq. 

+2H2O.  Insol.  in  HjO.  (Senderens,  Bull. 
Soc.  1899,  (3)  21.  66.) 

-f5HjO.    Insol.  in  H,0.    (Senderens.) 

H-6H,0.    Ppt.    (Beilstein  and  Blaese.) 

Nickel  antimonate,  Ni(SbOt)s+2H20. 

Insol.  in  HjO.  (Senderens,  Bull.  Soc.  1899, 
(3)  21.  64.) 

+6H1O.    Insol.  in  H,0.    (Senderens.) 

H-6H,0.  Ppt.  Insol.  in  H2O.  (Heffter, 
Pogg.  86.  446.) 

-|-12Hrf).    SI.  sol.  in  H,0.    (HefTter.) 

Potassium  antimonate,  KSbOs. 

Insol.  in  HjO.  Sol.  in  warm  KOH  +  Aq,  but 
separates  nearly  completely  on  cooling.  By 
boiling  with  H2O,  or  by  standing  for  a  long 
time  with  cold  H2O,  it  gradually  dissolves  as 
2KSbO,+5HA  or  K,H,Sb,07+4H,0,  or 
2KH,Sb04-f3H,0. 

Insol.  in  CSj.  (Arctowski,  Z.  anorg.  1894, 
6.  267.) 

H-H,0.  Insol.  in  H2O.  (Senderens,  Bull. 
Soc.  1899,  (3)  21.  67.) 

+1J^H,0  («2KSbO,-f6H,0  of  Fremy). 
Easily  sol.  in  HjO,  especially  ii  warm.  Solu- 
tion is  pptd.  by  Nn4CH-Aq.  (Fremy,  A. 
ch.  (3)  12.  499.)  , 

-f  2J^H,0.    100  pts.  HjO  at  20**  dissolve       ^ 
2.81  pts.  anhydrous  salt;  sp.  gr.  of  solution 
sat.  at  18°  B  1.0263.    Composition  is  given  as 
K,H,Sbt07+4H,0.  (KnorreandOlschewsky, 
B.  20.  3043.) 
'-h3HH,6.   Insol.  in  H,0.    (Senderens,  i.e.)    ^ 
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-f  4HHiO.  Sol.  in  H,0.  (Delacroix,  J. 
Pharm.  1897,  (6)  6.  533.) 

2K2O,  3Sb,06-f  IOH2O.  SI.  sol.  in  H,0. 
(Delacroix,  J.  Pharm.  1897,  6.  337.) 

+10H,O.    (Delacroix,  Z.c.) 

Potassium  pyroantimonate,  K4Sb207. 

Deliquescent;  decomp.  by  boiling  with  HjO 
into  KSbOiH-5H,0,  by  cold  H,0  into 
K,H^b,07-f6H,0.    (Fremy.) 

Does  not  exist.    (Knorre  and  Olschewsky.) 

Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Insol.  in  methyl  acetate.  (Naimiann,  B. 
1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Xaumann,  B. 
1904.87.3601.) 

Potassium  hydrogen  pyroantimonate, 
KjHjSbjOy. 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014.) 

H-2»^H,0.  (Senderens,  Bull.  Soc.  1899,  (3) 
21.  57.) 

+3J^HiO.  Very  difficultly  sol.  in  hot  or 
cold  HjO.  (Knorre  and  Olschewsky,  B.  18. 
2358.) 

-I-6H2O.  Quite  difficultly  sol.  in  cold  H,0. 
Not  precipitated  bv  NH4Cl-fAa.  Aqueous 
solution  gradually  decomposes.    (Fremy.) 

-h4H20.   iSec  2KSbO,+5H,0. 

Potassium     antimonate      sulphantimonate, 
KSbO,,  K,SbS4+5H20. 
Decomp.  on  air,  and  with  cold  HjO.    Sol. 
in  hot  H3O.    (Rammelsberg.) 

Silver  antimonate. 

Insol.  in  HaO.    (Berzelius.) 

AgSbO,+3H,0  =  AgH2Sb04-f 2H2O.  Eas- 
ily sol.  in  XH40H+Aq,  when  freshly  pptd. 
(Beilstein  and  Blaese.)  • 

-flHHjO.    Ppt.    (Ebel,  B.  22.  3043.) 

Silver    antimonate    ammonia,    AgH2Sb04. 
2XH,-fH20. 
(Beilstein  and  Blaese.) 

Sodium  antimonate,  NaSbOs. 

Sol.  in  much  H2O,  but  soon  becomes  de- 
composed into  NajHaSbaO?. 

-f3HH20,  composition  of  NaaHjSbaOT-f- 
6H2O,  according  to  Beilstein  and  Blaese. 

1000  pts.  H,0  dissolve  0.31  pt.  NaSbO,+ 
SJ^^HjO  at  12.3^ 

1000  pts.  alcohol  of  16.8%  dissolve  0.13  pt. 
NaSbO,-f  3}^H20  at  12.3^ 

1000  pts.  alcohol  of  25.6%  dissolve  0.07  pt. 
XaSbO,-f  3J^2HiO  at  12.3^ 

Somewhat  more  sol.  when  freshly  precipi- 
tated. 

Absolutely  insol.  in  glacial  HCaHtOj. 

Presence  of  XaOH  or  Xa  salts  diminish  sol- 
ubility, while  XH4OH  or  K  salts  increase  it 


slightly.    (Beilstein  and  Blaese,  Bull.  Ac.  St. 

Petersb.  88.  201.) 

-|-4HH,0.    Sol.  in  H/).    (Delacroix,  Bull. 

Soc.  1899,  (3)  21.  1051.) 
2Xa20,  3Sb2Os-|-10Hrf).    (Delacroix,  L  c) 
XatO,  3Sb20,+llH20.     (Delacroix,  I  c.) 

Sodium  pyroantimonate,  NaiHsSb207+ 
6H2O. 

Boiling  HsO  dissolves  -Ajf  pt.  of  this  salt. 
(Fremy.)  1000  pts.  H,0  dissolve  2.5  pts.  salt. 
(Ebel,  B.  22.  3044.)  See  also  NaSb0s+ 
3>iH,0. 

-h5HjO.    (Knorre  and  Olschewsky.) 

Strontium  antimonate,  Sr(SbOt)t+6H{0. 

Ppt.  Less  sol.  in  H,0  than  SrS04.  (Hcff- 
ter,  Pogg.  86.  418.) 

Thallous  antimonate,  TlSbOi+2HiO  » 
TlH2Sb04+H,0. 
Somewhat  sol.  in  H2O,  when  freshly  precipi- 
tated;  insol.   when   dried.      (Beilstein    and 
Blaese.) 

Tin  (stannous)  antimonate,  2SnO,  SbsO^. 

Ppt.    (Lenssen,  A.  114. 113.) 

Sn(SbO»)2+2H,0.  Attacked  with  difficulty 
by  acids  or  alkalies,  most  easily  by  hot  cone. 
H,S04.    (Schiflf,  A.  120.  55.) 

2Sn0,  3Sb,0»H-4H20. 

SnO,  2Sb20». 

Tin  (stannic)  antimonate. 
Insol.  in  H2O.    (Levol,  A.  ch.  (3)  1.  504.) 

Uranium  antimonate,  5U0i,  3Sb20i-i-15H30. 
Ppt.    Sol.  in  hot  cone.  HCl-fAq,  and  in 
UCl,-hAq.    (Rammelsberg.) 

Zinc  antimonate,  Zn(SbO»)t. 

Very  slightly  sol.  in  HjO  (Berzelius);  sol. 
in  solutions  of  Zn  salts. 

-I-2H2O.    (Ebel,  Dissert.  1890.)    . 

Insol.  in  HjO.  (Senderens,  Bull.  Soc.  1899, 
(3)  21.  57.) 

-h5H20.  Xot  wholly  insol.  in  cold,  mod- 
erately sol.  in  hot  H2O.    (EbeL  Diss^t.  1890.) 

H-6H2U.    Insol.  in  HjO.    (Senderens.) 

Antimoniomolybdic  acid. 

Ammonium  antimoniomdybdate,  5(XH4)A 
4Sb206,  7MoO,+12H20. 
Readily  sol.  in  hot  HjO.    (Gibbs,  Am.  Ch. 
J.  7.  392.) 

Antimoniotungstic  add,  SSbtOt,  4W0t+ 
IIH2O. 
Sol.  in  H2O.    (Hallopeau,  C.  R.  1896,  128. 

1068.) 

Potassium  antimoniotungstate,  3KsO,  3Sb20i, 
4WOa+4H20. 
Much  more  sol.  in  hot  than  in  cold  HjO. 
Decomp.  by  HCl,  H,S04  and  HXO«.    (Hallo- 

peau,dR.1896,^^^.^l^e>bgie 
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+16HsO.  Much  more  easily  sol.  in  hot 
than  cold  H,0.  Decomp.  by  HCl,  HaSO*, 
and  HNOi.    (Hallopeau,  I.e.) 

6KA  4Sb,0»,  12WO,+25H,0. 

S1.8oLinH,0.    (Gibbs,  Am.  Ch.  J.  7. 392.) 

Antimoniiiretted  hydrogen. 
Sfe  Antimony  hydride. 

Antimonosomolybdic  add. 

Ammoohim  anthnonosomc^ybdate,  6(NH4)sOy 
3SbA.  17MoO,+21H,0. 


Insol.  in  cold  H2O. 
313.) 


(Gibbs,  Am.  Ch.  J.  7. 


Antimonosophosphotuiigstic  add. 

Potissinm  antimonosophosphotungstate, 
12KA  5Sb,0,,  6P,0i,  22WO,+48HiO., 


Neariy  insol.  in  cold  or  warm  HfO. 
Am.  Cb.  J.  7.  392.) 


(Gibbs, 


Antimonosotungstic  add. 
Ammftninm  antimonosotungstate. 
SolinHsO. 

Bariom  antimonosotungstate,  4BaO,  GSbsOt, 
22W0,-f36H,O. 
Precipitate;  very  si.  sol.  in  hot  HjO.  (Gibbs, 
Am.  Ch.  J.  7.  313.) 

Antimonous  add,  HSbOs. 
(Long,  J.  Am.  Chem.  Soc.  1895,  17.  87.) 
+lHHrf).    Ppt.    (Schaflfner,  A.  61.  182.) 
H,£^,.    Ppt.    (Clarke  and  Stallo,  B.  18. 

1793.) 
Does  not  exist.    (Gunts,  C.  R.  102. 1472.) 
H^SbsO*.    When  freshly  pptd.,is  sol.  in  dil. 

KOH,  and   XaOH-f  Ag.     Scarcely   sol.   in 

XH/)H-f  Aq,  or  in  (NH4)iC0«,  or  KHCOt+ 

Completely  sol.  in  K,C0|,  and  NaiCOiH- 
Aq,  eq>edally  if  warm.  When  recently  pptd. 
is  d.  sol.  in  eniccinic  acid+Aq. 

Cikiimi  antimonite,  CaSbsOi  (?). 

Min.  RomeUe,    Insol.  in  acids. 
Cobaltons  antimonite  (?). 

SI.  80I.  in  HtO.    (BerseUus.) 
Coproos  antimonite,  Cu«(SbOi)s. 

Insol.  in  HtO.  Sol.  in  acids;  most  easOy  in 
cone.  HG + Aq.  ( Hausmann  and  Stromeyer, 
Schw.  J.  19.241.) 

CQpck  antimonite  (7). 

baol.inHtO.    (Berxelius.) 

CuSbtOi.    Min.  AmTnioliU. 

CuSbrf)*.  Sol.  in  HCl-f  Aq,  tartaric  and 
citric  adds.  (Harding,  Z.  anorg.  1899,  20. 
238.) 

Iran  (ferrous)  anthnonite  (?). 
More  sol.  in  HtO  than  the  antimonate. 
Dumas.) 


Potassium  antimonite,  K2O,  3SbsO|. 

Easily  decomp.  by  cold  HjO.  Not  decomp. 
by  KOH-f  Aq  containing  over  20.9%  K,0. 
(Corimimbceuf,  C.  R.  116.  1306.) 

-f3HaO.    As  above.    (C.) 

Potassium  antimonite  iodide,  K2O,  SSbjOt, 
2KI. 

Insol.  and  not  decomp.  by  cold  or  hot  HtO. 
Not  decomp.  bv  acids  or  alkaUes.  Aqua  regia 
decomp.  slowly.  Tartaric  acid  dissolves 
gradually.    (Griihl,  Dissert.  1897.) 

Sodium  antimonite,  NaSbO,+3HtO. 

Difficultly  sol.  in  H,p.  (Terreil,  A.  ch.  (4) 
7.  380.) 

*2Na,0,  3Sb20,+H,0.  Decomp.  by  H,0, 
but  not  by  NaOH+Aq  contaimhg  94.3  g. 
NaOH  per  1.    (Corimimbceuf.) 

NaiO,  2Sb20,.  Decomp.  by  H,0  but  not 
by  NaOH+Aq  containing  188.6  g.  NaOH 
perl.(C.) 

NaA  3SbiO,.  Decomp.  by  HjO,  but  not 
by  NaOH+Aq  containing  113.2  g..NaOH 
per  1.  (C.) 

-h2H/)-NaH,(SbO,)i.    (Terreil.) 

Antimony,  Sb. 

Does  not  decomp.  HjO.  Not  attacked  by 
HCl+Aq  (BerzeUus) ;  slowly  sol.  in  cone.  HCI 
-f  Aq  (Debray) ;  slowly  sol.  m  cone,  warm  HCl 
-j-Aq  (Troost).  Attacked  by  very  cone.  HCl 
-|-Aq  only  when  finely  divided  (Schutzen- 
berger,  Willm);  very  d.  attacked  by  dil.  or 
cone,  acid  (Guntz).  Not  attacked  by  boiling 
HCl+A<j  (Gmelin).  By  careful  experiments, 
pure  Sb  is  absolutely  insol.  in  dil.  or  cone,  hot 
or  cold  HCl-f-Aq,  except  when  in  contact  with 
oxygen.  (Ditte  and  Metzner,  A.  ch.  (6)  29. 
889!) 

Insol.  in  dil.  or  cold  cone,  but  sol.  in  hot 
cone.  HjS04.  Oxidized  but  not  dissolved  by 
HNOi-hAq.  Easily  and  completely  sol.  in 
aqua  regia. 

very  3owly  attacked  by  pure  HNOj+Aq  of 
1.51-1.42  sp.  gr.;  weaker  acid  has  no  marked 
action  whether  it  contains  NO2  or  not.  HCl  -f 
HNOj  has  no  action  if  dil.  or  at  low  temp.,  but 
when  even  very  dil.  and  KNOj  is  added,  the 
action  will  begin.    (Millon,  A.  ch.  (3)  6. 101.) 

Not  attacked  in  10  months  by  2%  HNOi 
-fAq.  Sb  is  not  dissolved  by  HNOj-l-Aq  of 
any  concentration,  a  white  powder  being  al- 
ways left,  which  is  insol.  in  HNOi+Aq  or 
H,0.    (Montemartini,  Gazz.  ch.  it.  22.  384.) 

Insol.  in  alkalies+Aq. 

Somewhat  sol.  in  distiUed  HiO.  More  or 
less  sol.  in  solutions  of  acids,  alkalies  and  salts 
and  in  alcohol  and  ether.  Only  si.  sol.  in  a 
mixture  of  alcohol  and  ether.  (Ruff  and  Al- 
bert. B.  1905,  38.  54!) 

Alkaline  H2O1  converts  Sb  into  antimonic 
acid,  but  neutral  HjOj  is  without  action. 
(Clark,  Chem.  Soc.  1893,  63.  886.) 

Insol.  in  liquid  NHj.     (Gore,  Am.  Ch.  J. 

1898,  20.  826.)  Digitized  by  ^OOglC 
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Easily  attacked  by  pyrosulphuryl  chloride. 
(Heumann  and  Kdchlin,  B.  16.  479.) 

Sb  is  sol.  in  a  mixture  of  HNOj  and  tartaric 
acid  or  -other  polybasic  acids.  (Czerwek,  Z. 
anal.  1906,  46.  507.) 

Not  attacked  by  a  mixture  of  alcohol  and 
ether.    (Cohen,  Z.  phys.  Ch.  1904,  47. 12.) 

J^  cc.  oleic  acid  dissolves  0.0007  g.  Sb  in 
6  days.     (Gates,  J.  phys.  Ch.  1911,  16.  143.) 

There  are  three  modifications. 

1.  Ordinary  gray  metallic. 

2.  Black  amorphous.  Unstable  at  ord. 
temp.  Bv  boiling  with  HjO  is  changed  to 
metallic  S^b. 

3.  Yellow.  Very  unstable.  At  — 50*  goes 
over  rapidly  into  the  ordinary  black  modifica- 
tion. Sol,  in  CSj  at  a  little  above  —90**. 
(Stock,  B.  1903,  87.  898.) 

Unstable  above  —90°.  (Stock,  B.  1905, 88. 
3837.) 

Antimony  arsenide,  Sb2As. 
(Descamps,  C.  R.  86.  1065.) 

Antimony  /rtbromide,  SbBri. 

Deliquescent:  decomp.  by  HjO. 

Very  sol.  in  liquid  NH|.  (Gfore,  Am.  Ch. 
J.  1898,  20.  826.) 

Very  sol.  in  warm  liquid  AsBr*,  forming  a 
solution  with  sp.  gr.  =«  3.685  at  47°.  (Retgers, 
Z.phys.  Ch.  1893.11.339.) 

Sol.  in  S,Cli.  (Walden,  Z.  anorg.  1900,  26. 
217.) 

Sol.  in  AlBr,.  (Isbekow,  Z.  anorg.  1913, 
84.  27.) 

Easily  sol.  in  PCli  and  PBr..  (Walden,  Z. 
anorg.  1900,  26.211.) 

Sol.  in  alcohol  and  CSj. 

Sol.  in  ether  forming  two  layers.  (Hayes,  J. 
Chem.  Soc.  1902,  24.  360.)      . 

Sol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328.) 

Solubility  of  SbBrs  in  organic  liquids. 
Data  in  parentheses  indicate  labile  equilib- 


Solvent 


Bensene 


Chlor- 
bensene 


Brom- 
benMoe 


5  & 
4.5 

15 

25 

35 

45 

55 


15 
— 17 

10 
—30 
—20 
—10 


2<> 


-SI** 
-32 
-25 
-15 
-  5 
5 


o 


0 

1.0 
3.0 
4.3 
6  0 
8.6 
12.1 

0 

1.7 

2.2 

3  2 

4.3 

6.6 


0 

2.6 

4.4 

6  9 
9.9 
13.4 


65* 

75 

80 

85 

90 
91.5 
92.5 


OP 
10 
20 
30 
40 
50 


15» 
25 
35 
45 
65 
65 


17.1 
24.9 
30.7 
38.4 
48.2 
68.1 
66.6 


7.2 
9.2 
11  8 
15  4 
20.8 
28.1 


17  4 
22  2 
22.7 
34  4 
42  6 
52.6 


91.5* 
90 
85 
90 
92 
94 


60** 
70 
80 
90 
94 


75'* 
85 
90 
94 


3I 


73.7 

76.7 
84.9 
91.4 
94.8 
100 


37.6 
50.0 
66.6 
89.6 
100 


65.2 
81.1 
90.0 
100 


Solubility  of  SbBrt  in  organic  liquids.— Co«t 


Solvent 


lod- 
beniene 


—28.6* 
—30.6 
—32 
—20 
—10 
0 


Paradi- 
chlor- 
beuBene 


Parmdi- 
brom- 
bensene 


NitTO- 
bensene 


MeUdi- 
nitro- 
benzene 


Toluene 


Ethyl- 
bensene 


Propyl- 
bensene 


64.6* 
61.6 
48.6 
66 


88« 
86 
80 
76 
70 


6* 
1 

—  4 

—  9 
—16 

(—17) 


86 
80 
76 
70 
66 
60 


— 93« 
—93.6 
—70 
60 
—30 
—10 
—  1 


—93* 
—60 
—40 
—20' 
—10 
0 


—80* 
—60 
—40 
—30 
—20 
—10 
—  6 


laoamyl- 
benxene 


— 70*» 
—50 
—40 
—30 
—20 
—17 
(—16) 


0 

4.0 

8.7 

13.6 

17.6 

21.7 


0 

6.3 
12.8 
18.7 


0 

6.8 
18.0 
29.6 
41.6 


0 

8.6 
17.0 
24.0 
29.7 
(31.9) 


0 

8.1 
16.2 
24.2 
31.8 
38.6 
44.3 


0 

0.3 
1.2 
2.6 
6.2 
13.3 
22.4 


0.1 
0.4 
1.0 
2.3 
3.9 
6.4 


0.4 
1.2 
3.4 
6.6 
9.6 
17.2 
24.3 


1.9 

3.6 

6.1 

7.1 

13.4 

16.4 

(19.4) 


10* 
20 
30 
40 
60 
00 


66' 
70 
76 
80 


66*» 
70 
76 
80 
86 


62.0 
60.1 
66.6 
74.4 
83.0 


6 
16 
26 
36 
46 


66«» 
60 

47.6 
60 
66 
60 
66 


10» 
20 
30 
(34) 
40 
60 
60 


10» 
20 
26 
20 
40 
60 


(— Ifi*) 

(-20) 

0 

10 

20 

30 

40 


(—13* 
—10 
0 

10 

20 

30 

40 


4i 


26.8 
31.5 
37.3 
43.7 
60.7 
68.6 


20.6 
37.0 
45.6 
66.2 


32.3 
36.3 
38.8 
42.8 
47.4 
52.8 


49.1 
63.0 
64.4 

66.1 
58.8 
62.2 
66.2 


28.8 
36.7 
47.6 
(64.0) 
61.6 
66.3 
62.3 


9.8 
19.6 
28.6 
37.8 
44.6 
61.6 


(33.3) 
(23.3) 
26.8 
27.8 
30.6 
34.1 
38.6 


(24.9) 

17 
18.2 
19.9 
22.6 
25.9 
30.3 


(Menschutkin,  Ann.  Inst.  Pol.  P.  le  Gr.  18. 1.) 

Antimony  bromide  with  MBr. 
See  Bromantimonate,  M. 

Also  below. 

Antimony  hydrogen  bromide,  SbBrt,  HBr+ 
3Hj6. 

Very  hygroscopic.  Decomp.  by  HfO. 
(Weiniand  and  Feige,  B.  1903,  86.  256.) 

See  A/ftobromantimonic  ac|di€ 
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Antanony  caeshun  bromide,  2SbBr»,  3CsBr+ 
2H/). 
Loeea  Br,  in  the  air.    (Weinland,  B.  1903, 
86. 257.) 

Antimonj  calctum  bromide,  SbBri,  CaBriH- 

Easily   decomp.      (Benedict,    Proc.    Am. 
Acad.  1895,  30.  9.) 

Antimonyj^uciiimn  bromide,  3SbBr»,  2GlBr2 
-hl8H50. 
Hydroeoopic.   Easily  decomp.    (Weinland, 
B.  1903,  36.  258.) 

AntimoiiT  masnesitim  bromide,  SbBr*,  MgBrs 
-fSHjO. 
As  Ca  salt.     (Benedict,  Proc.  Am.  Acad. 
1S95,  30.  9.) 

Antim<my     potassium     bromide,     lOSbBrt, 
23KBr-h27H/). 
(Herty,  Am.  Ch.  J.  1894, 16.  496.) 

Antimony  rubidiimi  bromide,  28bBri,  3RbBr. 

Decomp.  by  HjO;  can  be  recryst.  froi 
HBrH-Aq.    (Wheelar,  Z.  anorg.  6.  258.) 


Decomp.  by  HjO;  can  be  recryst.  from  dil 
SbRbsBr*.     Slowly  loses  Brs  in  the  air. 


Decomp.  by  H,0.  (Weinland,  B.  1903,  36. 
259.) 

lOSbBra,  23RbBr  (?).  Cryst.  from  cone. 
HBr+Aq.    (Wheeler.) 

The  composition  assigned  to  this  salt  by 
Wheder  (Z.  anorg.  6.  253)  is  incorrect. 
(Ephraim,  B.  1903,  36.  1817.) 

Antimony  yuuidtum  bromide,  SbBri,  VBr4+ 
TBfi. 
Hydroscopic.    Decomp.  by  H]0.    Sol.  in 
dil.  HCl  ana  in  tartaric  acid.    (Weinland,  B. 
1903,  36.  260.) 

Antimony  bromide  potassium  chloride,  SbBrt, 
3KC1-I-1HHA 

Slowly  ddiquescent.    Very  sol.  in  HsO. 

Sat.  solution  contains  120.5  g.  to  100  cc. 
H|0,  and  has  sp.  gr.  =  1.9. 

Decomp.  by  much  H]0.  (Atkinson,  Chem. 
Soc.  43.  290.) 

Does  not  exist.  (Herty,  Am.  Ch.  J.  1894, 
16.497.) 

See  aUo  Antimony  chloride  potassium 
bromide. 

Antimony  brbmofluoride,  SbF^Br. 

Deeomp.  by  H,0.  (Ruff,  B.  1906,  39. 
4319.) 

Antimony  trtcbloride,  SbCU. 

Deliquescent.  Decomp.  by  HjO  with  pre- 
cipitation of  SbOCl.  This  precipitation  is  pre- 
vented by  tartaric^  citric,  or  hydrochloric  acid, 
or  by  cone,  solutions  of  chlorides  of  alkaUes 
and  alkaline  eiulhs. 


Solubility  in  HiO. 
100  pts.  SbCli  sol.  in  pts.  H,0  at  t** 


!*» 

Pt3.HK). 

0** 

16.6 

15° 

12.3 

20** 

10.9 

25** 

10.1 

30** 

9.4 

35** 

8.7 

40** 

7.3 

50** 

5.2 

60** 

2.2 

(Meerburg,  Z.  anorg.  1903,  33.  299.) 

Solubility  m  HCl+Aq. 

ICX)  mol.  HjO  dissolve  mol.  SbCli  in  presence 

of  mol.  HCl  at  20**. 


MoL  HCl 

MoL  SbCU 

0 

72.1-72.8 

2.4 

73.0 

6.5 

67.5 

8.4 

67.6 

8.6 

66,5 

9.8 

65.0 

12.2 

65.3 

29.6 

54.5 

(Meerburg,  Z.  anorg. 

1903.  33.  304.) 

Solubility  in  HQ+Aq. 

100  mol.  HsO  diflflolve  at  2Xf 

SoUdphMe 

1 

2 

3 

4 

Mol. 

Mol 

MoL 

MoL 

SbCU 

HCl 

SbOCl 

HCl 

sboa 

8.7 

7.2 

9.8 

6.9 

8.6 

7  5 

16.1 

7.9 

19.6 

8.0 

21.7 

7.4 

19.8 

8.9 

25.0 
28.0 

8.8 
8.6 

(SbOCl)x,(SbCl,)y 

37.5 

8.7 

32.0 

7.9 

44.0 

6.8 

35.8 

7.9 

63.7 

6.2 

59.5 

6.4 

69.1 

5.6 

61.0 

6.5 

66.1 

4.6 

62.7 

4.4 

69.8 

5.3 

SbCli  and 

69.3 

4.3 

(8bOCl)x,(SbCl,)y 

68  3 

3.6 

1  &  2.  (Meerburg.  Z.  anorg.  1903,  33. 302.) 
3  &  4.     (Noodt,  Z.  anorg.  1903,  83.  302.) 

Somewhat  sol.  in  liquid  (CN)j.  (Cent- 
nerszwer,  Bull.  Soc.  1901,  (3)  28.  405.) 

Insol.  in  liquid  NH|.  ((iore,  Am.  Ch.  J. 
1898,  20.  826.) 

Easily  sol.  in  PCli  and  PBri.  (Walden,  Z. 
anorff.  1900.  26.  211.) 

SoIinSjClj.    (Walden,  Z.  anorg.  1900,  26. 

217.)  Digitized  by  V^OOglC 
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Easily  sol.  in  AsBrs.  (Walden,  Z.  anorg. 
1902.  29.  374.) 

Sol.  in  alcohol  without  decomp.  Very  sol. 
in  hot  CS2,  but  solubility  diminishes  rapidly 
on  cooling.  (Cooke,  Proc.  Am.  Acad.  13. 
72.) 

1  g.  SbCl,  is  sol.  in  0.186  g.  acetone  at  18°. 
Sp.  gr.  of  sat.  solution  1874^=2.216.  (Nau- 
mann,  B.  1904,  37.  4332.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1904, 
37.  3601.) 

1  pt.  sol.  in  16.97  pts.  of  ethyl  acetate  at 
18^  Sp.  gr.  of  sat.  solution  1874^  =  1.7968. 
(Naumann,  B.  1910,  43.  320.) 

Sol.  in  benzonitnle.  (Naumann,  B.  1914, 
47.  1369.) 

Sol.  in  methylal.  (Eidmann,  C.  C.  1899, 
II.  1014.) 


Solubility  of  SbCU  in  organic 

liquids. 

Data  in  parentheses  indicate  labile  equilib- 

rium. 

1 

^§ 

A^ 

i§ 

Solvent 

t* 

3*. 

f 

0 

t* 

0 

^^ 

*& 

5.6« 

0 

50° 

27.2 

75* 

78.6 

4 

2.6 

60 

34.7 

70 

83.3 

1 

7.1 

70 

46.2 

62 

89.3 

Benxene 

10 

10.1 

75 

53.1 

67.5 

94.2 

/      20 

13.1 

77.5 

58.7 

73 

100 

30 

16.8 

79 

66.6 

40 

21.4 
0 

77.6 

73.4 

—45.2* 

— 10<» 

il4.4 

30* 

47.1 

-^7 

2.2 

—5 

19.4 

40 

66.2 

Chlor- 

-^0 

3.6 

0 

28.1 

50 

66.6 

bensene 

—30 

6.0 

(4) 

(41.1) 

60 

78.7 

—20 

9.0 

10 

32.5 

70 

94.3 

—15 

11.6 

20 

38.7 

73 

100 

— 31» 

0 

— S** 

21.7 

40* 

69.2 

—32.5 

3.4 

0 

26.6 

50 

68.8 

(—35) 

(6.4) 

3 

31.8 

60 

80.6 

Brom- 

—30 

4.8 

(6) 
(7) 

(41.9) 

65 

87.2 

bensene 

—25 

7.6 

(50.0) 

70 

96.0 

—20 

10.7 

10 

36.4 

73 

100 

—15 

14.1 

20 

43.2 

—10 

17.8 

30 

60.8 

— 28.6» 

0 

(—6)'' 

(40.7) 

25* 

53.9 

—30 

2.4 

—34.6 

10.7 

35 

60.4 

(—35) 

(11-7) 

—26 

16  4 

45 

67.5 

lod- 

(—40) 

(20.8) 

—15 

24.7 

55 

76.2 

benxene 

(—15) 

(27.2) 

—5 

39.1 

65 

87.4 

(—35) 

(30.9) 

(—3) 

(47.2) 

70 

95.0 

(—25) 

(33.9) 

5 

44.5 

73 

100 

(—15) 

(37.2) 

15 

48.7 

Paradi- 

chlor- 

benxeoe 

54.5° 

0 

39.5* 

29.5 

60* 

66.5 

60 

6.3 

45 

37.5 

65 

78.1 

45 

15.5 

50 

46.4 

70 

91.1 

40 

28.0 

55 

56.0 

73 

100 

HH° 

0 

65" 

45  4 

65* 

S7.1 

Paradi-: 

So 

5.9 

60 

63.8 

70 

95.2 

brom- 

80 

15.8 

49.5 

W.9 

73 

100 

bensene 

75 

25.7 

55 

72  5 

70 

35.7 

60 

79.8 

e* 

0 

—13.5° 

27.3 

15* 

59.2 

2 

7.0 

—10.5 

29.8 

25 

63.0 

—2 

12.1 

—7.5 

35.2 

35 

67.6 

Nitro- 

—6 

16.5 

—6.5 

40  7 

45 

72.8 

benj«ne 

—10 

20.3 

—6 

50  0 

55 

79.0 

—14 

23.5 

—6.5 

52.  S 

65 

87.2 

(—18) 

(26.2) 

—5 

53.0 

70 

92.7 

—16.5 

25.2 

5 

55.8 

73 

100 

Solubility  of  SbCli  in  organic  liquids — ConL 


Solvent 


Metadi- 

nitro- 

benaene 


Toluene 


Ethyl- 
benaene 


Propyl- 
beiuene 


Iso- 

amyl- 

bensene 


90* 
80 
70 
60 
40 
(20) 
(1) 
(—11) 


—93* 
—94 

—70 
—60 
—40 
—30 
—20 


—93* 
—60 
--30 
—10 
0 

10 

20 

30 


(—70*) 
(—60) 

—40) 
(—30) 
(—20) 
(—10) 

(—5) 
(0) 

(1.6) 
(1) 


—80* 

—70 

—60 

—60 

—40 
(—30) 
(—25) 
(—22) 
-20.5) 
(—22)  I 


0 
14.3 
26.3 
33.8 
46.6 
;63.6) 
69.8) 
!62.2) 


0 

0.6 
1.4 
3.3 
6.1 
7.2 
10 


0.1 
0.6 
1.1 
3.6 
6.6 
9.4 
16.8 
27.2 


3 
6.4 

8.4 
12.4 
17.9 

(27.3) 

(34.4) 

(40.7) 

(60) 

(54) 


(—10*) 

(10) 

(27.6) 

(28.6) 

27.6 

26 

(20) 

(10) 


—10* 

0 

6 

11 
(-8) 

20 

30 


—70* 
—50 
—40 
—30 
—20 
—10 
—6 

0 

6 

7 


(— 46«) 
(—36) 
—25 
—16 


(0) 

(6) 

(7.6) 


^•1 


(57.7) 
;62.4) 
44.6) 
160.0) 
66.0 
60.2 

!73.5) 


14.4 
22.1 
28.6 
35.7 

(27.0) 
40.6 
47.6 


36.4 
60 

67.7 

61.8 
(66.7) 
(37.8) 
(47.6) 

66.6 


0.2 

1.6 

3.0 

6.6 

9.7 

16.2 

20.6 

26.2 

35.6 

41.6 


17.1) 
[22.8) 
29.3 
36.6 
45.6 
:62.3) 
60.3) 
66.6) 
44.2) 
144.9) 


(0*) 
20 
30 
40 
50 
60 
70 
73 


40* 
42.6 
40 
50 
60 
70 
73 

(36.8)' 
(33) 
40 
50 
60 
65 
70 
73 


8.5" 

10 

20 

30 

40 

60 

60 

66 

70 

73 

0* 
10 
20 
30 
40 
60 
60 
65 
70 
73 


(78.1) 
65.2 
68. S 
73.2 
78.5 
85.8 
95.2 

100 


50.3 
66.6 
71.1 
77.1 
83.8 
94.7 
100 

(68.1) 
(65.7) 
70  3 
77.3 
85.5 
90.3 
95.6 
100 


63.2 
53.6 
56.9 
60  6 
65  5 

72 

81 
86. S 
96.1 
100 

46.3 
48.8 
52.5 
57.3 
63.4 
71.4 
81.7 
88 
95.5 
100 


(Menschutkin,  Ann.  Inst.  Pol.  P.-leGr.,  18. 1.) 

Antimony  hydrogen  trichloride,  2SbCls,  HCl 
+2H2O. 

Deliquescent.    Decomp.  by  H2O. 

Melts  in  crystal  H,0  at  16^.  (Engel,  C.  R. 
106.  1797.) 

Antimony  pentochloride,  SbCU. 

Deliq^uesces  to  SbCU-f-iHiO,  which  can  be 
crystallized  out  of  a  little  H,0.  Decomp.  by 
more  H3O  into  SbOjCl.  Sol.  in  a  large  amt, 
of  HxO.  if  it  is  added  all  at  one  time.  Precipi* 
tation  Dy  H2O  is  also  hindered  by  presence  of 
tartaric,  or  hydrochloric  acid. 

+HjO.  Deliquescent.  Sol.  in  chloroform. 
(Ansohutz  and  Evans,  A.  239.  285.) 

-h4HiO.  Insol.  in  chloroform.  (.Anachuti 
and  Evans.) 

Antimony  p«ntochloride  with  MCI. 
See  Chlorantimonate,  M. 

See  also  belov^+tized  by  V^OOglC 
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ly   hydrogen    peTitochloride,    SbCU, 
HC1-|-4HH,0. 

Afetochlorantiinonic  acid"  according  to 
Weinland  and  Schmid,  (Z.  anorg.  1905,  44. 
43.) 

\ery  easily  sol.  in  HsO,  alcohol,  acetone 
and  glacial  acetic  acid.  Aqueous  solution 
decomp.  on  standing  with  separation  of  SbtOs 
but  remains  clear  in  presence  of  10%  HCl. 
(Weinland  and  Schmid,  Z.  anorg.  1905,  44. 
43.) 

Sba»,  5Ha+10Hrf).  Not  deliquescent. 
Dfcomp.  by  HjO.  Melts  in  crystal  HtO  at 
about  55^    (Engel,  C.  R.  106.  1797.) 

Antimony  antimonjd  chloride,  SbCU,  SbOCl. 
More  easily  attacked  by  H,0  than  SbOCl. 
(Bemmden,  Z.  anorg.  1903,  83.  293.) 

Antimony  antimonyl  potassium  chloride, 
SbCl,,  SbOCl,  2KCI. 

Not  deliquescent.  Immediately  decomp.  by 
hot  or  cold  HsO;  sol.  in  hot  glacial  HCsHtOt, 
or  in  HCl,  or  tartaric  acid-fAq. 

InsoL  in  KCl+Aa,  hot  or  cold  alcohol,  CS2, 
or  ligroine.  (Beneoikt,  Proc.  Am.  Acad.  29. 
217.) 

Antimony     antimonyl     rubidium     chloride, 
SbCla,  SbOa,  2RbCl. 
SoL  in  very  dil.  HCl+Aq.    (Wells,  Am.  J. 
Sci.  1897,  (4)  8.  463.) 

Antimony  barium  chloride,  SbCU,  BaCl2+ 
VtH^. 
Decomp.  by  HjO. 

Antinumy  cesium  chloride,  SbClt,  GCsCl. 

Decomp.  by  H,0.  Cryst.  from  dil.  HCH- 
Aq.   (GodeflFroy.  Arch.  Phann.  (3)  12. 47.) 

2SbCl,,  3CsCl.  Decomp.  by  H,0;  si.  sol. 
in  cold,  easily  in  hot  dil.  HCl-f  Aq.  This  is 
identical  with  the  above  salt.  (Saunders,  Am. 
Ch.  J.  14.  152.) 

SbOi,  2Csa.  Sol.  in  boiHng  cone.  HC1+ 
Aq  without  decomp.  (Setterberg,  Oef.  Vet. 
Akad.  1882,  6.  23.) 

Sba»,CsCL  Cryst.  from  HCl+Aq  without 
decomp.  Decomp.  by  HjO.  (Setterberg, 
Oef.  Vet,  Akad.  1882,  6.  27.) 

Antimony  calchim  chloride,  SbClt,  CaCl2+ 
8H/). 

Easily  decomp.  (Benedict,  Proc.  Am. 
Acad.  1895.  30.  9.) 

SbCl4CaSbCl».OH+9H20.  Deliquescent; 
sLsoLinHA    (Weinland,  B.  1901, 84. 2635.) 

Antioumy  chromium  chloride, 

CiClj,  3SbCl»-f  13H/).    (Weinland.) 
dbookibe 

ISbCWrfCr(0H,)J+7H/); 
and  CrCU,  SbClt+lOHsO  should  be 

(8bCI.lICr(OH,)4Cl,l+6H,0. 

(Pfeiffer,  Z.  anorg.  1903,  86.  349.) 


Antimony  glucinum  chloride,  SbCli,  GICI2+ 
3H,0. 

Very  hydroscopic.  Decomp.  by  HiO. 
Very  easily  sol.  in  HCl.  (Ephraim,  B.  1903, 
86.  1822.) 

-|-4H,0.  Ppt.  Decomp.  by  H,0.  Sol. 
in  HCl.    (Ephraim,  B.  1903,  86.  1822.) 

Antimony   hydrazine    chloride,    SbCU, 
3N,H,C1. 
Sol.  in  cone.  HCl-|-Aq;  decomp.  by  HjO. 
(Ferratini,  C.  A.  1912,  1613.) 

Antimony  lithium  chloride,  SbCU,  2LiCl+ 
•    5H2O. 

Hydroscopic.  Decomp.  by  HjO.  Very 
easily  sol.  in  HCl.  (Ephraim,  B.  1903,  86. 
1821.) 

H-6H20.  Decomp.  by  H2O;  easily  sol.  in 
HCl.    (Ephraim,  B.  1903,  86.  1822.) 

Antimony  magnesium  chloride,  SbCls,  MgCls 
-f5H20. 

Hydroscopic.  Decomp.  by  HjO.  Can  be 
crj^st.  from  HCl  without  decomp.  (Ephraim, 
B.  1903.  86.  1823.) 

2SbClj,  MgCli.  Hygroscopic.  Decomp. 
by  HjO.    Very  sol.  in  HCl.     (Ephraim.) 

SbCl7MgSbCLjMgOH+17H20.  Hydro- 
scopic. Sol.  in  H2O  with  decomp.  (Weinland, 
B.  1901,  84.  2635.) 

Antimony  nitrosyl  chloride,  SbCU,  XOCl. 

Very  deliquescent;  decomp.  by  pure  HjO; 
sol.  in  H2O  containing  tartaric  acid.  (Weber, 
Pogg.  128.  347.) 

2SbCU,  5N0C1.  Decomp.  by  H2O.  (Sud- 
borouj^,  Chem.  Soc.  69.  661.) 

AntiQiony  phosphorus  chloride,  SbCU,  PCU. 
Deliquescent.    (Weber,  Pogg.  126.  78.) 

Antimony  phosphoryl  chloride,  SbCU,  POClj. 
Deliquescent.    (Weber.) 

Antimony  platinum  potassium  chloride, 
(Sb,  Pt)CUK2. 
Ppt.    (Weinland,  B.  1905,  88.  1086.) 

Antimony  potassium  chloride,  SbCli,  2KCI. 

Sol.  in  H2O  without  decomp.  (Jacquelain, 
A.  ch.  (2)  66.  128.) 

Not  deliquescent.  Immediately  decomp. 
by  hot  or  cold  HtO.  Sol.  in  HCl,  or  tartaric 
add+Aq.  (Benedikt,  Proc.  Am.  Acad.  29. 
219.) 

-I-2H2O.    Very  efflorescent. 

SbClj,  3KC1.  Deliquescent.  Decomp.  by 
hot  H,0.    (Poggiale.) 

H-2H20.    (Romams,  C.  N .  49.  273.) 

Not  obtained  by  Benedikt  (I.e.) 

108bCli,23KCl.  True  composition  of  above 
salts.  Sol.  in  HtO.  (Herty,  Am.  Ch.  J.  1894, 
16.  495.) 

SbCli,  2KCI  is  the  only  true  compound,  all 
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others  being  isomorphousanixtiires.  (Jordis. 
B.  1903.  86.  2539.) 

2SbCl4,3KCl.  Deliquescent.  Decomp.by 
H,0.    (Bosek,  Chem.  Soc.  1895,  67.  516.) 

SbCleKSbCUKOH.  Hydroscopic.  Sol.  in 
H,0  with  decomp.  (Weinland,  B.  1901,  34. 
2635.) 

See  also  Antimony  antimonyl  potassium 
chloride. 

Antimony  rubidium  chloride,  SbCli,  RbCl. 

Decomp.  on  air  or  with  HaO.  (Saunders, 
Am.  Ch.  J.  14.  162.) 

2SbCli,RbCl-|-H20.  Decomp.  on  air. 
(Wheeler,  Z.  anorg.  5.  253.) 

SbOi,  6RbCl.  Decomp.  by  HjO.  (Godef- 
froy,  Arch.  Pharm.  (3)  9.  343.) 

Formula  is  10SbCli,23RbCl(?).  (Saunders 
Am.  Ch.  J.  14.  159.) 

lOSbCU.  23RbCl  (?).  Decomp.  by  H,0; 
sol.  in  HCl-hAq.    (Saunders.) 

Formula  is  aSbCli,7RbCl.  (Wells  and 
Foote,  Am.  J.  Sci.  1897,  (4)  8.  461.) 

Composition  assigned  to  this  salt  by 
Saunders  (Am.  Ch.  J.  14.  155)  is  incorrect. 
(Ephraim,  B.  1903,  86.  1817.) 

3SbCli,  5RbCl.    As  above.    (Saunders.) 

Formula  is  2SbCl«,  3RbCl.    (Wheeler.) 

RbiSbCU.  Ppt.  Decomp.  by  H2O.  (Wein- 
land, B.  1905,  88.  1083.) 

RbtSbCl*,  2Rb,SbCl«.  Ppt.  Decomp.  by 
H2O.    (Weinland,-B,  1901,  84.  2635.) 

Antimony  selenium  chloride,  SbCU,  SeCU. 
Deliquescent.    (Weber.) 

Antimony  selenyl  chloride,  SbCU,  SeOClt. 

Very  deliquescent.  (Weber,  Pogg.  126. 
325.) 

Antimony  sodium  chloride,  SbCli,  3NaCl  (?). 
Decomp.  by  much  HjO.    (Poggiale.) 

Antimony  sulphur  chloride,  2SbClf,  3SCls. 

Decomp.  by  H2O. 

SbCU,  SCI4.    Sol.indU.HNO,-fAa. 

Mpt.  125-126°  in  an  atmos.  of  chlorine. 
Violently  decomp.  by  H,0.  (Ruflf,  B.  1904, 
87.  4515.) 

Antimony  thallium  chloride,  SbCli,  3T1C1. 
Ppt.    (Ephraim,  Z.  anorg.  1909,  61.  249.) 
SbCl4,  TlCl.     (Ephraim  and   Barteczko, 

Z.  anorg.  1909,  61.  251.) 
2SbCl«.  2T1C1,  TlCl,.    Slowly  decomp.  by 

cold   H2O.      (Ephraim    and   Barteczko,    Z. 

anorg.  1909,  61.  253.) 

Antimony  trichloride  ammonia,  SbCls,  NH|. 
Not  very  deliquescent.    Decomp.  by  HjO. 

Antimony    pentochloride    ammonia,    SbCU, 
6NH«. 
Decomp.  by  H2O.    (Persoz.) 


Antimony     peniachloride    cyanhydric   acidy 
SbCU,  3HCN. 
Deliquescent;  decomp.  by  HsO.    (Klein,  A« 
74.  85.) 

Antimony  pentochloride  nitric  oxide,  2SbCU, 
NO. 
Decomp.  by  H,0.     (Beason,  C.  R.  108, 
1012.) 

Antimony   2E>^neachloride  nitrogen   peroxide^ 
3SbClft,  2NO2. 
Decomp.  by  H2O.    (Besson.) 

Antimony  7>entochloride  nitrogen  sulphide, 
SbCUN4S4. 

Easily  decomp.  (Davis,  Chem.  Soc.  1906, 
89.  1577.) 

Decomp.  by  cold  H,0,  HCl,  HjSO^  and 
warm  alcohol,  also  by  boiling  with.KOH-f  ,Aq. 
Almost  insol.  in  organic  solvents.  (Wdlbling, 
Z.  anorg.  1908,  57.  283.) 

Antimony  chloride  potassium  bromide, 
SbCl,,3KBr-|-lHH,0. 

Very  deliquescent.  Decomp.  by  much 
H2O.    (Atkinson,  Chem.  Soc.  48.  289.) 

2SbCl,.3KBr-f2H,0.    (Atkinson.) 

SbCl,,KBrH-H,0.    (Atkinson.) 

Above  are  mixtures.  (Herty,  Am.  Ch.  -J. 
1894, 16.  497.) 

See  Antimony  bromide  potassium  chloride. 

Antimony  chlorofluoride,  SbCUFs. 
(Swarts,  Z.  anorg.  1896,  12.  71.) 

Antimony  fluoiodide,  SbFJ. 

Slowly  decomp.  by  H,0.  (Ruff,  B.  1906, 
89.  4321.) 

(SbFOJ.  Sol.  in  H,0  with  pptn.  of  I,, 
(Ruff,  B.  1906,  89.  4321.) 

Antimony  ^rifluoride,  SbF|. 
Deliquescent.    Sol.  in  HjO. 

Solubility  in  H,0  at  t^ 


0** 
20 
22.5 
25 
30 


100  f .  of  the 
solution  con- 
tain g.  8bF« 


79.37 
81.64 
81.91 
83.12 
84.93 


100  g.  HaO 
contain  g.  SbFs 


384.7 
444.7 
452.8 
492.4 
563.6 


(Rosenheim,  Z.  anorg.  1909,  61.  189.) 
Solubility  in  HF-f  Aq  at  0^ 


TMft«««utv  of  HF  J- Ao     100  *•  HiO  of  the  HF  sohi 
NormaUty  of  HF  +  Aq  ^^^^  diawlve  g.  SbFa 


2 

1 

0.5 


474.9 
432.5 
404.0 


(Rosenheim,  Z.  anorg.  1909,  61.  192.) 
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Sdulnlity  of  SbFi  in  salts+Aq  at  0^ 


SaH 

Normality  of 
■ah  solution 

100  s.  HiO  of  the 

8aH  solution  dis- 
solve g.  SbFt 

Ka 

1 

0.6 
0.25 
0.125 

461.8 
448.3 
431.9 
407.3 

KBr 

1 

0.5 
0.25 
0.125 

448.7 
450.0 
455.6 
417.2 

KNO, 

1 

0.5 
0.25 
0.125 

458.1^ 
451.9 
418.3 
401.4 

HKSO, 

1 

0.5 

025 

419.9* 
406.6 
406.6 

HKfiiQi 

1 

0.5 
0.25 
0.125 

465.7 
481.2 
451.3 
405.2 

H(yE4)fifi, 

0.5 
0.25 
0  125 

431.9 
442  3 
433.3 

HKfi^B^O^ 

1 

0.5 
0.25 
0.125 

461.4 
430.5 
430.8 
435.2 

(Roflenheim,  Z.  anorg.  1909,  61. 192.) 


Insol.  in  liquid  NH|. 
1898,  SO.  826.) 


(Gore,  Am.  Ch.  J. 


ny  pmlafluoride,  SbFi. 
SoLinHsO.    (Marignac,  A.  146.  239.) 
Very  hydroscopic;  bpt.  155**.    Sol.  in  H|0 
with  hiflsing.    (Ruff,  B.  1904,  37.  678.) 
-f  2H,0.    (Ruff,  B.  1904,  37.  679.) 

Antimony     pentofluoride     diantimony     try- 
fluoride,  Sb«Fn-=2SbFt,  SbF|. 
HydroBcopic;  bpt.  390^  Easily  sol.  in  HfO, 
Ruff,  B.  1904,  87.  680.) 

ABtimoay   pentofliioride  pentoantimony  tri- 

fluoride,  SbFi,  5SbFt. 

B  pt  384*  (conr.).    (Ruff,  B.  1904,  37. 681.) 

AfltimoBy  c«tiisiii  fluoride, 

C8F;2SbF,. 

CsF,38bFi- 
4Crf',78bF,. 

CsF,SbF,. 
2C8F^F,. 
(Welt  Am.  J.  Sci.  1901,  (4)  11.  451.) 


Antimony  lithium  fluoride,  SbFi,  2LiF. 

Sol.  in  more  than  20  pts.  HtO.  (Fluokinger. 
Pom.  87.  245.)  ^^ 

SbFi,  LiF.  Easily  sol.  in  H|0.  (Stein, 
Chem.  Z.  18.  357.) 

Antimony  potassium  fluoride,  SbFi,  2KF. 

Sol.  in  less  than  2  pts.  boiling,  and  in  9  pts. 
cold  HtO.    Insol.  in  alcohol  or  ether. 

SbF|,KF.  More  sol.  than  SbFi,  2KF.  Sol. 
in  2.8  pts.  H,0.    (Fluckinger,  Pogg.  87. 246.) 

SbF,,KF.   Easily  sol.  in  H,0. 

SbFi,  2KF-f2HaO.  Easily  sol.  in  H,0. 
(Marignac,  A.  146.  239.) 

Antimony  sodium  fluoride,  SbFi,  3NaF. 

Sol.  in  14  pts.  cold,  and  4  pts.  boiling  HsO. 
Sol.  in  HF.    (Fluckinger,  Pogg.  87.  2^.) 

SbFi,  NaF.  100  pts.  cold  H,0  dissolve  93 
pts.  100  pts.  hot  H,0  dissolve  166  pts. 
(Stein,  Wagners'  J.  B.  1887. 1160.) 

4SbF,,  NaF.  As  NH*  salt.  (Raad  and 
Hauser,  B.  1890,  28.  R.  125.) 

SbFi,  2NaF.  Easily  sol.  in  HtO.  (Marig- 
nac, A.  146.  329.) 

Antimony  thallium  fluoride,  TlF,SbFi. 

Sol.  in  HsO  without  decomp.  (Ephraim, 
B.  1909  42.  4458  ) 

'TlF,2i5bF,.  Sol.  in  H,0  without  decomp. 
(Ephraim.) 

TlF,3SbF|.  Sol.  in  HjO  without  decomp. 
Decomp.  by  cold  cone.  H2S0«.    (Ephraim.) 

Antimony  ^rifluoride  ammonia,  SbFi,  2NHi. 

SI.  sol.  in  liquid  NH|.  (Ruff,  B.  1906,  89. 
4326.) 

Antimony   trifluoride   ammonitmi   chloride* 
SbFi,  NH4CI. 
Easily  sol.  in  H,0.    (de  Haen,  B.  21.  901 
R.) 

Antimony  trifluoride  ammonium  sulphate, 
SbFi,  (NHOtSO*. 
More  sol.  than  K  or  Na  salt.    1  pt.  HsO 
dissolves  1.4  pts.  at  24""  and  16  pts.  at  100^ 
(de  Haen,  B.  21.  902  R.) 

Antimony  fluoride  lithitmi  chloride,  SbFi, 
LiCl. 
Sol.  in  H,0.    (Stein,  Ch«n.  Z.  18.  357.) 

Antimony  pentoflubride  nitrosjd  fluoride, 
SbFi,  ITOF. 
Hydroscopic,  Decomp.  by  HtO.  Sol.  in 
liquid  NHt  with  decomp.  81.  sol.  in  NOQ, 
SiCli,  PCli,  AsClt,  SOtClt  and  SOCl,.  (Ruff, 
Z.  anorg.  1908,  68.  334.) 


Antimony    /rifluoride 
SbFi,  KCl, 


potassium    chloride. 


100  pts.  H2O  dissolve  51  pts.  at  24%  ai 
300  pts.  at  100^    (de  Haen,  B.  21.  901  R.) 


and 
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Antimony  (rtfluoiide  potassium  sulphate, 
SbF,,  K,S04. 

Sol.  InHjO.    (deHaen.) 

2SbFi,  KjS04.  Very  sol.  in  HjO.  (Mayer, 
B.  1894,  27.  R.  922.) 

Antimony  ^fluoride  soditmi  chloride,  SbFt, 
NaCl. 
Easily  sol.  in  H,0.    (de  Haen,  B.  21.  901 
R.) 

Antimony  (rtfluoride  soditmi  sulphate,  SbFi, 
Na,S04. 
Sol.  inHiO.    (deHaen.) 

Antimony  fluoiodlde,  SbF^I. 

Mpt.  80**;  slowly  decomp.  by  H,0.  (Ruff, 
B.  1906,  39.  4321.) 

(SbF6)2l.  Mpt.  no-US'*;  decomp.  by 
H,0.    (Ruff.) 

Antimony  fluosulphide,  SbFsS. 

Verv  hygroscopic.  Decomp.  by  HjO.  Sol. 
with  decomp.  in  alcohol.  Sol.inCCU.  (Ruff, 
B.  1906,  89.  43'J2.) 

Antimony  gold,  AusSb. 

Insol.  in  equal  pts.  of  HNOj  and  tartaric 
acids.    (Roessler,  Z.  anorg.  1895,  9.  72.) 

Antimony  hydride,  SbH|. 

Scarcely  sol.  in  H^O.  1000  ccm.  HjO  ab- 
sorb 4.12  cc.  SbHa  at  10.5**.  Decomp.  by 
long  contact  with  H2O;  also  by  cone.  HsSO* 
or  KOH-fAq.    (Jones,  Chem.  Soc.  29.  641.) 

Antimony  /nhydrozide,  SbjOi,  2H2O  = 
Sb20(OH)4. 

(Schaffner,  A.  51.  182.) 

Sb(OH),.  Ppt.  (Clarke  and  Stolla,  B.  18. 
1787.) 

Does  not  exist.    (Guntz,  C.  R.  102.  1472.) 

See  Antimonous  acid  and  antimony  trv- 
oxide. 

Antimony  ^riiodlde,  Sbls. 

Decomp.  by  H2O  or  80  ^c  alcohol.  Sol.  in 
Hl4-Aq;  sol.  in  boiling  CS2,  and  in  boiling 
benzene,  but  separates  out  on  cooling.  Al- 
most insol.  in  CHCU.  (Cooke,  Proc.  Am. 
Acad.  (2)  5.  72.) 

Easily  sol.  in  AsBra.  (Walden,  Z.  anorg. 
1902.  29.  374.) 

Sol.  in  warm  AsBri.  Sp.  gr.  of  a  solution 
sat.  at  40^  which  solidifies  at  37**,  =3.720. 
This  dissolves  further  Asia,  whereby  the  mpt. 
sinks  to  31**  and  sp.  gr.  rises  to  3.801.  By 
mixing  the  latter  solution  with  a  solution  of 
Asl|  in  CH2I1,  a  Uquid  can  be  obtained  with 
a  sp.  gr.  of  3.702  at  20**.  (Retgers,  Z.  phys. 
Ch.  1893,  11.  340.) 

Sol.  in  PCls.  (Beckmann,  Z.  anorg.  1906, 
51.  110.) 

Sol.  in  SOjClj.  (Walden,  Z.  anorg.  1900, 
26.  215.) 


Sol.inSOCljandSsClj.  (Walden,  Z.  anorg. 
1900.  25.  216.) 

Sol.  in  AsCli.  (Walden,  Z.  anorg.  1900. 
26.  214.) 

Sol.  in  SnCU.  (Walden,  Z.  anorg.  1900, 
26.  218.) 

Sol.  in  POCU.  (Walden,  Z.  anorg.  1900, 
26.  212.) 

Easily  sol.  in  PCI,  and  PBr,.  (Walden, 
Z.  anorg.  1900,  26.  211.) 

Partly  sol.  in,  and  partly  decomp.  by  al- 
cohol or  ether.  (Mlvor,  Chem.  Soc.  (2)  14. 
328.) 

Insol.  in  oil  of  turpentine  and  CCI4. 

100  pts.  methylene  iodide  dissolve  11.3jpt8. 
Sbl,  at  12°;  sp.  gr.  of  solution =3.453.  (Ret- 
gers, Z.  anorg.  3.  343.) 

Sol.  in  CflH«.  (Retgers,  Z.  phys.  Ch.  1893, 
11.  334.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  S7. 
4328.)  * 

Antimony  pentoiodide,  Sblt. 
Very  unstable.    (Pendleton,  C.  N.  48. 97.) 

Antimony  baritmi  iodide,  Sbli,  BaIs+9HtO. 
Decomp.  by  H2O.    Sol.  in  HCl,  HC,H,0„ 
or  HiCiH^Oe+Aq.    CSj  dissolves  out  Sbl|. 
(Sch&flfer,  Pogg.  109.  611.) 

Antimony  csesitmi  iodide,  2SbIs,3CsI.  . 

SI.  sol.  in  Hl-f  Aq.  Exists  in  two  distinct 
forms.    (Wells,  Am.  J.  Sci.  1901,  (4)  11.  455.) 

Antimony  potassium  iodide,  2SbIt,  3KI-r 
3H2O. 

Decomp.  by  H2O.  Sol.  in  HCl,  HC,H,Ot, 
or  H2C4H406H-Aq.  CS»  dissolves  out  Sblj. 
(Schaffer,  Pogg.  109.  611.) 

Sbia,  2KI-f-2HHiO.  Decomp.  by  H,0. 
(Nicklds,  J.  Pharm.  (3)  89.  116.) 

Antimony  rubidium  iodide,  2Sbl8,  3RbI. 

Decomp.  by  H2O.  (Wheeler,  Z.  anorg.  6. 
259.) 

Antimony    sodium    iodide,    2SbIj,    3NaI+ 
12H,0. 
As  2SbI,,  3KI.    (Schaffer,  Pogg.  109.  611.) 

Antimony  thallous  iodide,  2SbI|,  3T1I. 

Decomp.  by  H2O  and  by  HCl+Aq,  also  bv 
alcohol.    (Ephraim,  Z.  anorg.  1908,  68.  354.) 

Antimony  nitride,  SbN. 

Decomp.  by  heat.  (Franz  Fischer,  B.  1910, 
43.  1471.) 

Antimony  (rioxide,  SbjOt. 

Verv  si.  sol.  in  H5O.  Sol.  in  8900-10,0(X) 
pts.  H,0  at  100^•  55,000^1,100  pts.  at  15^ 
(Schulze,  J.  pr.  (2)  27.  320.) 

Sol.inHCl-fAq.  Insol.  mHNO,H-Aq, but 
not  as  insol.  as  metastanmc  acid.  bol.  in  cold 
fuming  HNO,  or  H^SO*.  Insol.  in  dil.,  but 
sol   in  cone,  alkalies,  or  alkah  carbonate«+ 
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Aa.  Sol.  in  cold  NH4CI,  or  NH4N0,-|-Aq. 
Sol.  in  15  pt8.  boiling  SbCli.  (Schneider, 
Pogg.  108.  407.) 

SoL  in  HCOIiO,,  or  H,C4H40e-|-Aq,  and 
not  pptd.  from  these  solutions  by  HsO.  Eas- 
ily sol.  in  benxoic  acid.  Insol.  in  pyrotartaric 
acid.  Very  sol.  in  KHCiHiOe-fAq.  Sol.  in 
glycerine. 

Somewhat  sol.  in  HjP04-|-Aq.  (Ktthler, 
Din^  1885,  258.  520.) 

Insol.  in  liquid  NH|.  (Gore,  Am.  Ch,  J. 
1898.  JO.  826.) 

Sol.  in  lactic  acid.  (Kretzschmar,  Ch.  Z. 
1SS8. 12.  943.) 

Sd.  in  grape  sugar  solution  to  which 
CaiOH),  has  been  added.  (Vogel,  B.  1885, 
18,  R.  38.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329:  Eidmann,  C.  C.  1899, 11.  1014.) 

Sol.  in  glycerine  in  presence  of  alkalies. 
(Kohlcr,  ESngl.  1885,  268.  520.) 

Exists  in  a  sol.  colloidal  modification. 
(Spring,  B.  18.  1142.) 

Min.  Valtnttniief  Senarmontite. 

+HsO.    See  Antimonous  acid. 

AntisKmy  (eirozide,  Sbs04. 

'Insol.  in  HtO.  Slightly  attacked  by  acids; 
hot  cone.  HCl-f  Aq  acts  only  slightly.  (Pre- 
senius.) 

Min.  CervantUe,    SI.  sol.  in  HCl-fAq. 

Antimoiiy  pentozide,  SbtOi. 

Insol.  in  H,0.  Easily  sol.  in  HCl-fAq.  SI. 
sol.  in  cone.  KOH+Aq. 

*' Antimonoxyd"  is  sol.  in  glycerine  in  pres- 
ence of  alkalies. 

100  g.  glycerine,  to  which  have  been  added 
10  g.  NaOH-hAq  (1  : 1),  dissolve  20.6  g. 
at  b.-pt.;  20  g.  NaOH+Aq  (1  : 1),  dissolve 
36.0  g.  at  b.-pt.;  40  g.  NaOH-f  Aa  (1:1), 
dissolve  68.5  g.  at  b.-pt.:  80  g.  NaOH+Aq 
11:1),  dissolve  93.0  g.  at  b.-pt.;  120  g.  NaOH 
+Aq  (1  : 1),  dissolve  119.2  g.  at  b.-pt. 
fKohler,  Dingl.258.520.) 

S^  also  Antimonic  acid. 

Antimony  nitrogen  pentoidde,  2Sbs06,  NsOs. 
Not  decomp.  by  H5O.     (Thomas,  C.  R. 
l$9o,  120.  1116.) 

Antinumy  oxybromide. 
See  Antimonji  bromide. 

Antimony  oxychloride. 
iSee  Antimonji  chloride. 

Antimony  ozyflooride. 
Sn  Antimonji  fluoride. 

Antimo&y  ozysulphide,  Sb20S2. 

Min.   AnHmony  blende  {kertnesUe). 

Insol.  in  HjO  or  dil.  acids,  except  HCl-fAq. 
<Schneida-,  Pogg.  110.  147.) 


Antimony  palladitmi,  SbsPd. 

SI.  sol.  in  equal  pts.  of  HNOi  and  tartaric 
acids.    (Roesder,  Z.  anorg.  1895,  9.  69.) 

An^ony-platintmi,  SbsPt. 

Insol.  in  equal  pts.  of  HNOs  and  tartaric 
acids.    (Roessler,  Z.  anorg.  1895,  9.  67.) 

Antimony  phosphide,  SbP. 

Insol.  in  benzene,  ether,  or  CSj.  (M'lvor, 
B.  6.  1362.) 

Antimony  selenide,  SbSe. 

(Chr^Uen,  C.  R.  1906,  142.  1341.) 

Sb,Se4.    (Chretien,  Ic.) 

Sb4Se».    (Chretien,  I.e.) 

SbiSe,.  Sol.  in  KOH-hAq.  (Hofacker,  A. 
107.  6.) 

Sb,Se».    (Hofacker.) 

Antimony  selenide,  wUh  M  selenide. 
See  Selenoantimonates,  M. 

Antimony  ^risulphide,  SbsSt  (Kermea). 

Insol.  in  HsO  and  dil.  acids. 

1  1.  H,0  dissolves  5.2  x  10^  mols.  pptd. 
Sb^Ss  at  18°.  (Weigel,  Z.  phys.  Ch.  1907,  58. 
294.) 

Decomp.  by  cone.  H^JOj  or  H2SO4.  Sol. 
in  cone.  HCl+Aq.  Easily  sol.  in  dil.  KOH, 
NaOH.  (NH4)iS,  and  K^+Aq.  SI.  sol.  in 
NH40H-fAq:  very  si.  sol.  in  (NH4)2CO,-f 
Aq:  insol.  in  KSH -f  Aq.    (Fresenius.) 

Sol.  in  a  mixture  of  50  pts.  HjO  and  18  pts. 
HCl  (sp.  gr.  1.16)  even  when  completdy  sat. 
with  HjS.  (Lang  and  Carson,  J.  Soc.  Chem. 
Ind.  1902,  21.  1018.) 

SI.  sol.  in  HjS0i4-Aq.  (Guerout,  C.  R. 
1872,  76.  1276.) 

Cryst.  Sb,S,  is  only  si.  sol.  in  NH40H-f- 
Aq  (1  pt.  in  about  2000  pts.  NH,). 

Ppta.  amorphous  SbjSs  is  appreciably  more 
sol.  (1  pt.  in  600  pts.  NH3).  (Garot,  J.  pr. 
1843  29.  83.) 

SI.'  soL  in  hot  2%  NaiB407+Aq,  still  less 
sol.  in  cold.    (Materne,  C.  C.  1906,  II.  557.) 

Insol.  in  NH4C1+Aq. 

Sol.  in  14-15  pts.  pure  SbCU.  (Schneider, 
Pogg.  108.  407.) 

Sbwly  sol.  in  H,C4H40e-|-Aq. 

Sol.  in  boiling  NajSbSi+Aq. 

Sol.  in  hot  citric,  tartaric  and  oxalic  acids. 
SI.  sol.  in  malic,  benzoic,  picric  and  pyrogaUic 
acids.  Insol.  in  formic  and  acetic  acids.  Es- 
pecially easily  sol.  in  citric  and  oxalic  acids 
with  addition  of  KNO,,  KNO,  or  KCIO,. 
(Bolton,  C.  N.  1878,  37.  86  and  99.) 

Sol.  in  ethylamine  sulphydrate-HAq. 

Min.  Stibnite.  Sol.  in  cold  citric  acid+ 
Aq.    (Bolton,  C.  N.  37.  14.) 

Soluble  modi:lication.  SbSt  may  be  ob- 
tained in  a  colloidal  state  in  aqueous  solution 
conUining  1  pt.  SbjS,  to  200  pts.  H2O.  This 
can  be  boiled  without  decomp.,  but  SbjSj  is 
pptd.  by  acids  and  salts. 
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Table  of  maximum  dilution  of  solutions  of 


acids  and  salts  w 
HCl 
H2SO4  . 
H2C2O4 
K,S04  . 
(NHOaSOi 
MgS04 . 
MnS04. 
NaCl     . 
BaCh    . 
MgCl,  . 
CoCla    . 
KNO,  . 
FejCle  . 
Ba(NO.)j 

K,Al2(S04)4 

(NH4),Fe2(S04) 
K,Cr,(S04)4 . 
KSbOC4H40, 

(Schulze,  J. 


hich  cause  pptn.  of  SbaSs. 
1  :  270 
1  :140 
1  :45 


pr 


65 
130 
1720 
2060 
135 
2050 
5800 
2500 
75 

2500 
1250 
1  :  35,000 
.  1  :800 
.  1  :  40,000 
.  1  :  18 
(2)  27.  320.) 


(Oppenheim,  J. 


Antimony  ^risulphide  with  MsS. 
See  Sulphantimonites,  M. 

Antimony  pentasulphide,  SbsS^. 

Insol.  in  HjO,  or  HjO  containing  HjS.  Sol. 
in  cone.  HCl-fAq.  Completely  sol.  in 
NH40H4-Aq;  traces  dissolve  m  (NH4)iC0|-|- 
Aq.  Easily  sol.  in  KOH,  or  NaOH+Aq,  or 
in  alkali  sulphides -fAq.  Sol.  in  50  pts.  cold 
dil.  NH40H4-Aq.    (Geiger.) 

Insol.  in  (NH4)aCOi4-Aq. 

Insol.  in  cold,  but  sol.  in  not  alkali  carbon- 
ates-f  Aq.    (Berzelius.) 

Insol.  in  Na,SbS4-|-Aq. 

When  boiled  with  alcohol,  ether,  CSj,  oil 
of  turpentine,  etc.,  portion  of  the  S  is  dis- 
solved out.    (Berzelius.) 

CS2  dissolves  about  5%  of  the  sulphur. 
(Rammdsberg.) 

Antimony  pentosulphide  with  M2S. 
See  Snlpliantimonates,  M. 

Antimony  sulphochloride,  SbSCli. 

Decomp.  by  moist  air  or  HjO.  (Cloez,  A. 
ch.  (3)  80.  374.) 

SbSjCl.  Easily  attacked  by  acids;  insol.  in 
CSi.    (Ouvrard,  C.  R.  116.  1516.) 

SbjSftCl.    (Ouvrard.) 

2SbSCl,  3Sb,S8.  Decomp.  by  dil.  HCl-h 
Aq.    (Schneider.) 

SbSCl,  7SbCli.  Deliquescent:  decomp.  by 
H2O.    (Schneider,  Pogg.  108.  407.) 

Antimony  sulphofluoride,  SbF^S. 

See  Antimony  fluosulphide. 
Antimony  sulphoiodide,  SbSI. 

Not  attacked  by  HjO,  and  decomp.  only 
by  cone,  acids.  Insol.  in  CS2.  (Schneider, 
Pogg.  110.  147.) 

SbjSjIf.    (Henry  and  Garot.) 

SbjS,!,.  Sol.  in  dry  CS2.  yerv  easily  de- 
comp.   (Ouvrard,  C.  R.  117.  108.) 


Antimony  sulphur  dioxide,  SbSOs. 
Ppt.    (Faktor,  C.  C.  1900, 1.  1211.) 

Antimony  telluride,  SbTe. 

Insol.  in  H2O. 

Sb2Tei.     Insol.  in  HjO. 
pr.  71.  277.) 

Antimonyl  bromide,  SbOBr. 

Insol.  in  CS2.  (Cooke,  Proc.  Am.  Acad.  IS. 
104.) 

SI.  sol.  in  liquid  NH|.  (Gore,  Am.  Ch.  J. 
1898,  20.  826.) 

Sb403r2.    (Mlvor,  C.  N.  29.  179.) 

10Sb4OsBr2,  SbBr,. 

Antimonyl  chloride. 

From  SbClt.  SbOCl.  Insol.  in  HjO.  De- 
comp. by  boiling  with  H2O;  sol.  in  HCH-Aq. 
Insol.  in  alcohol  or  ether;  sol.  in  CS2,  CHCli, 
or  CftHe.    (Sabanajew,  Zeit.  Ch.  1871. 204.) 

Insol.  in  liquid  NH|.  (Gore,  Am.  Ch.  J. 
1898,  20.  826.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Sb405Cl2.  Algaroth  poioder.  Decomp.  by 
H2O.  Sol.  in  HCl-hAq  (Cooke,  Proc.  Am. 
Acad.  18.  1);  tartaric  acid+Aq.  (SohAffo-, 
A.  162. 135.) 

SbgOi,Cl2.    (Cooke.) 

SbfOCljj. 

Sb4l05oCl2S. 

From  SbCli.  SbOCl,.  Deliquescent.  De- 
composed by  H2O.  Sol.inH20.  (Daubrawa, 
A.  184. 118.) 

Does  not  exist.  (Anschutz  and  Evans,  A 
289.  285.) 

SbfOClii.  Deliquescent.  Insol.  in  CS*; 
easily  sol.  in  tartaric  acid+Aq.  (Williams, 
C.  N.  24.  224.) 

Sb/)4Cl7.    (Williams.) 

Sb02Cl.   Decomp.  by  hot  H2O  into  HSbOi. 

Antimonji  fluoride. 

From  SbFi.  Sb40iFe.  Not  ddiquescent. 
(Fliickiger,  Pogg.  87.  249.) 

Antimonyl  cssitmi  fluoride, 'SbF40H,  CsF. 
(Wells,  Am.  J.  Sci.  1901,  (4)  11.  456.) 

Antimonyl  sodium  fluoride,  SbOFi,  NaF+ 
H2O. 
Deliquescent.   EasUy  sol.  in  H2O.    (Marig- 
nac,  A.  146.  239.) 

Antimonyl  iodide,  Sb40ils. 

Difficultly  sol.  in  solution  of  tartaric  add 
or'  tartrates.  Decomp,  by  HCl,  HN0»,  or 
H2S04-fAq.  Easily  sol.  in  alkalies,  or 
(NH4)2S-fAq. 

SbOI.  Insol.  in  CS2.  (Cooke,  Proc.  Am. 
Acad.  (2)  6.  72.) 

Antimonyl  sulphide.  ,-~^  1 

See  Antimony  oxysulphide.^^^ 
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Argon,  A. 

100  cc.  H/)  dissolve  4.05  cc.  argon  at  13.9**. 
Critical  t.— 121 .6**  under  50.6  atmos.  Bpt.  ~ 
186.9^  Sp.gr.  19.9.  (Rayleigh,  C.  N.  1895, 
TL  51-62;  299-302;  C.  a  1895.  467.) 

Coefficient  of  absorption  in  HjO  at  12°- 
0.0394;  at  13.9°  =0.0405.  (Ramsay,  Phil. 
Trans.  1895,  186.  A.  225.) 


Absorption 

by  H,0  at  t°. 

I* 

Coefficient  of  absorption 

0° 

0.0561 

10 

0.0438 

20 

0  0379 

30 

0.0348 

40 

0.0338 

50 

0.0343       • 

,  Antropoff,  Roy.  Soc.  Proc.  1910,  83.  A.  480.) 

Absorption  of  argon  by  HjO  at  t°  and  760 
mm.  pressure. 


0° 

1 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 


Coefficient  of  absorption 


0.05780 
0.05612 
0.05080 
0.04525 
0.04099 
0.03790 
0.03470 
0.03256 
0.03053 
0.02865 
0.02731 
0.02567 


(Estreicher,  Z.  phys.  Ch.  1899,  31.  184.) 

1 1.  H/)  at  38°  absorbs  25.7  cc.  A. 

1  1.  blood  absorbs  25.3  cc.  A.  (Regnard 
and  Schloesing,  C.  R.  1897.  124.  303.) 

Not  absorbed  by  jnemoers  of  the  fatty 
series  of  organic  compounds;  with  members 
of  the  annuatic  series  absorption  was  ob- 
served varying  from  8%  of  the  volume  em- 
ployed for  benzene  to  1  %  for  aniline.  ( Berth- 
dot,  C.  R.  1899, 129.  71.) 

Artenamide,  A8(NHt)t. 

InsoL  in  liquid  NHi.  Decomp.  by  HiO. 
(Hugot,  C.  R.  1904, 189.  55.) 

Anenic,  As. 

Unaltered  bv  pure  HjO.  Insol.  in  HC1+ 
Aq  if  air  is  excfuaed.  but  si.  sol.  in  presence  of 
air.  Not  attacked  by  dil.  HsSOi+Aq.  Oxi- 
(iiced  by  cone.  H1SO4,  HNOi.  or  aqua  regia. 
Not  attacked  at  20*  by  HNO|.  cone,  or  dil., 
(ft  containing  NO2;  nor  by  HNOi+HCl,  as 
kmg  as  thev  do  not  act  on  each  other;  but  if 
treated  with  the  above  mixture  in  extremely 
<lilate  state,  and  a  few  drops  of  KNOs-hAq 


are  added,  the  As  is  attacked  at  once.    (Mil- 
Ion,  A.  ch.  (3)  6.  101.) 

Sol.  in  sea  water;  0.009  mg.  per  liter  off 
Brittany;  0.01  to  0.09  mg.  per  liter  near 
Azores.    (Gautier,  C.  R.  1903,  137.  232.) 

Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Insol.  in  liquid  NH,.  (Hugot,  A.  ch.  1900, 
(7)  21.  31.) 

Insol.  in  NaOH,  KOH,  or  NH^OH-f-Aq. 

Sol.  in  SjBrj.  (Hannay,  Chem.  Soc.  (2)  11. 
823.) 

Insol.  in  alcohol  and  ether. 

Sol.  in  certain  fatty  oils. 

Insol.  in  methylene  iodide.  (Retgers,  Z. 
anorg.  3.  343.) 

H  ccm.  oleic  acid  dissolves  0.0032  g.  As  in 
6  days.    (Gatee,  J.  phys.  Ch.  1911,  16.  143.) 

Yeliow  modification.  Very  unstable.  (Mc- 
Leod,  C.  N.  1894,  70.  139.) 

Fairly  stable  in  liquid  air.     (Thomson, 
Chem.  Soc.  1906,  90.  (2)  745.) 
100  ccm.  CSj  dissolve  at: 

46°    20**    12°    0°      —15°         -—60° 

11       8       6      4      2.0-2.5    1.0  g.  As. 

Less  sol.  in  benzene  and  ethyl  acetate. 
(Erdmann,  Z.  anorg.  1902,  32.  448.) 

Arsenic  acid.    See  page  59. 

Arsenic  bromide,  AsBri. 

Decomp.  by  HjO.  Completely  sol.  in 
about  3  pts.  boiling  HsO,  and  much  less,  in 
presence  of  HBr.  (Wallace,  Phil.  Mag.  (4) 
17.  261.) 

Sol.  in  CS,. 

Sol.  in  AlBr,.  (Isbekow,  Z.  anorg.  1913, 
84.  26.) 

Easily  sol.  in  PCli  and  PBr,.  (Walden, 
Z.  anorg.  1900.  26.  211.) 

Sol.  in  SaCls.  (Walden,  Z.  anorg.  1900, 
26.  217.) 

Arsenic  c«sium  bromide,  2AsBrt,  3CsBr. 

Decomp.  by  H2O:  can  be  recryst.  from 
cone.  HBr-hAq.    (Wheeler,  Z.  anorg.  4.  451.) 

Arsenic  rubidium  bromide,  2AsBrs,  3RbCl. 
As  the  corresponding  Cs  comp. 

Arsenic  bromide  ammonia,  AsBrt,  3XHs. 

Decomp.  by  HjO.  (Besson,  C.  R.  110. 
1258.) 

Arsenic  bromide  copper,  2AsBrs,7Cu. 

Stable  toward  hot  HjO.  Decomp.  by  KOH. 
(Hilpert  and  Hemnan,  B.  1913,  46.  2224.) 

Arsenic  bromide  sHver,  AsBrs,  3Ag. 

Scarcely  decomp.  by  cold  H2O.  (Hilpert 
and  Herrmann.) 

Arsenic  chloride,  AsCU. 

Miscible  with  Uttle  H,0,  and  with  alcohol, 
ether,  and  volatile  oils.  Decomp.  bj'  much 
H,0,  or  by  boiling.    (GmeUriOjOOglC 
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Miscible  with  oU  of  turpentine,  and  with 
olive  oil.    Somewhat  sol.  in  HCl-|-Aq. 

Easily  sol.  in  PC1|  and  PBr,.  (Walden, 
Z.  anorg.  1900,  26.  211.) 

Sol.  in  liquid  CN.  (Centnerszwer,  J.  russ. 
phys.  Ges.  1901,  83.  545.) 

Sol.  in  S,Cl2.  (Walden,  Z.  anorg.  1900,  26. 
217.) 

Arsenic  pentochloride,  AsCU. 

Fumes  in  the  air  with  evolution  of  hydro- 
gen chloride.  Readily  sol.  in  CSj,  and  ab- 
solute ether  cooled  to  — 30®.  (Baskerville, 
J.  Am.  Chem.  Soc.  1902,  24.  1070.) 

Arsenic  c«sium  chloride,  2AsCli,  SCsCl. 

Decomp.  by  H^O.  100  pts.  HCl-|-Aq  (1.2 
sp.  gr.)  dissolve  0.429  pt.  salt.  (Wheeler, 
Z.  anorg.  4.  451.) 

Arsenic  iridium  phosphorus  chloride. 

See  Iridium  ^osphorus  chloride  arsenic 
chloride. 

Arsenic  rubiditun  chloride,  2A8Clt,  3RbCl. 

Decomp.  by  HjO.  100  ptfi.  HCl-f-Aq  (sp. 
gr.  1.2)  dissolve  2.935  pts.  salt.  (Wheeler,  Z. 
anorg.  4.  451.) 

Arsenic  sulphur  chloride,  2A6CI3,  SSCU. 

Decomp.  by  HjO.    (Rose.) 

Above  compound  is  a  mixture.  (Nilson, 
C.  N.  81.  81.) 

Arsenic  chloride  ammonia,  2AsCls,  7NHs. 

Decomp.  by  cold  H2O,  with  evolution  of 
NHj.  From  the  solution  crystallizes  AsiClj 
NjHioOa. 

Sol.  in  alcohol  without  decomp.  (Rose, 
Pogg.  62.  62.) 

Composition  is  AsCU,  4NHj.  (Besson, 
C.  R.  110.  1258.) 

Arsenic  chloride  copper,  2A8Cl|,7Cu. 

Somewhat  decomp.  by  HjO.  Decomp.  by 
KOH,  or  hot  HCl.     (Hilpert  and  Hemnan, 

B.  1913,  46.  2224.) 

Arsenic  chloride  silver,  2AsCls,  7Ag. 

H,0,  NH4OH  and  KOH  split  off  Ag.  (Hil- 
pert and  Herrmann.) 

Arsenic  trtfluoride,  AsFt. 

Sol.  in  H2O  ^^-ith  evolution  of  heat  and  de- 
composition.   (Berzelius.) 

Easily  sol.  in  benzene.  (Moissan,  C.  R. 
99.  874.) 

Miscible  with  alcohol  and  ether.    (M'lvor, 

C.  N.  80.  169.) 

Arsenic  pentafluoride,  AsFs. 

Sol.  in  H2O,  alkalies-f  Aq  and  liauid  AsFi 
with  evolution  of  heat.  Absorbed  by  ether, 
alcohol  and  benzene  with  evolution  of  heat. 
(RufiF,  B.  1906,  89.  67.) 


Arsenic  potiTteitmi  fluoride,  AsFs,  KF+ 
HH,0. 

AsF,,  2KF-|-HjO. 

AsF,,  AsOF,,  4KF-|-3H,0.  (Marignac,  A. 
146.  237.) 

Arsenic  fluoride  ammonia,  2AsFi,  5NH8. 

Eaaily  decomp.  by  HjO.  (Besson,  C.  R. 
110.  1258.) 

Arsenic  pentofluoride  nitrosyl  fluoride,  AsFi, 
NOF. 
Decomp.  by  H2O,  fuming  HCl,  NaOH+Aq, 
dry  ether  and  dry  alcohol  with  evolution  of 
NO.  Sol.  in  cone.  HNO,,  hot  cone.  HjSOi, 
boiling  NOCl  and  AsF|.  Insol.  in  CCI4  and 
CS,.    (Ruff,  Z.  anorg.  1908,  68.  327.) 

Arsenic  trifLnotide  sulphur  (e(rachloride, 
2A8F,,  SCI4. 
Very  hydroscopic.  Decomp.  by  HjO  and 
NaOH.  Decomp.  by  thionyl  chloride,  CCI4, 
CSs,  abs.  alcohol  and  ether.  Decomp.  by 
ligroin,  benzene  and  toluene.  (Ruff,  B.  1904, 
87.  4520.) 

Arsenic  hydride,  AsHt. 

SI.  sol.  in  H2O  and  alkali  hydrates+Aq, 
with  subsequent  decomposition.  HjO  ab- 
sorbs V»  vol.  AsHs.  Decomp.  by  cone,  acids. 
Absorbed  rapidly  by  oil  of  turpentine,  slightly 
by  fixed  oils,  and  not  at  all  by  alcohol,  ether, 
orKOH-fAq.    (Gmelin.) 

Insol.  in  KOH -h Alcohol.    (Meissner.) 

Not  more  sol.  in  alkaline  solutions  than  in 
pure  HjO.    (BerzeUus.) 

AsH.  SoUd.  Insol.  in  H2O,  alcohol,  ether, 
and  CS,.    (Wiederhold,  Pogg.  118.  615.) 

Insol.  in  HsO;  sol.  in  methylene  iodide, 
xylene,  or  in  cone.  KOH-fAq.  (Retgers,  Z^ 
anorg.  4.  403.) 

Arsenic  hydride  boron  bromide,  AsHs,  BBri. 
Easily  decomp.     Decomp.  by  HjO.     Ap- 
preciably sol.  in  AsHs  or  BBrs.    Insol.  in  CSj. 
(Stock,  B.  1901,  84.  949.) 

Arsenic  dtiodide,  Assl4. 

Decomp.  by  HjO  or  alkaUes;  easily  sol.  in 
alcohol,  ether,  chloroform,  or  carbon  diaul- 
phide.    (Bamberger  and  PhiUip,  B.  14.  2643.) 

Not  attacked  by  cold  cone.  HtS04  or  by 
cold  fuming  HNO|.  The  latter  oxidixeB  on 
warming.  Decomp.  by  pyridine.  Sol.  in 
boiling  acetic  anhydride.  (Hewitt  and  Win- 
mill,  Chem.  Soc.  1907,  91.  962.) 

Arsenic  iodide,  Asl|. 

Sol.  in  3.32  pts.  boiling  H|0,  and  solution 
if  boiled  down  deposits  pure  Asli,  but  if  l^t 
to  cool  slowly,  deposits  crystals  of  AssOi  and 
AsOI. 

SI.  sol.  in  HCl-f  Aq. 

Sol.  in  POCl,,  PCI,  and  PBr,.  (Walden, 
Z.  anorg.  1900,  26.  212.) 
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Sol.  in  PCI,.  (Beckmann,  Z.  anorg.  1906, 
61. 110.) 

Sol.  in  SOClj,  S,C1,  and  SOaClj.  (Walden, 
Z.  anorg.  1900,  26.  216.) 

Sol.inSnCli.    (Walden,  Z.c.) 

Easily  sol.  in  AsBri.  (Walden,  Z.  anorg. 
1902  29.  374.) 

s2.  in  AsCli.  (Walden,  Z.  anorg.  1900, 
26. 214.) 

Sol.  in  alcohol  without  decomp. 

Sol.  in  ether,  benzene,  chloroform,  and  CSj. 

100  pts.  methylene  iodide  dissolve  17.4  pts. 
.^I,  at  12**.    (Retgers,  Z.  anorg.  8.  343.) 

Arsenic  pentoiodide,  Aslt. 

More  or  less  sol.  in  HjO,  alcohol,  CHCli, 
ether  and  CS,.    (Sloan,  C.  N.  1882,  46.  194.) 

Arsenic  cssiiim  iodide,  2AsIs,  3C8l. 

Decomp.  by  HjO;  sol.  in  cone.  HI-fAq. 
(^NTieder,  Z.  anorg.  4.  451.)     * 

Arsenic  rubidium  iodide,  2AsIi,  3RbI. 

As  the  corresponding  Cs  comp. 
Arsenic  sulphur  iodide. 

See  Arsenic  sulphoiodide. 
Arsenic  triiodide  ammonia,  2AsIs,  9NH|. 

Insol.  in  benzene.  (Bamberger  and  Phillip, 
B.  14.  2643.) 

Asl,,  4NH«.    (Besson,  C.  R.  110.  1258.) 

Arsenic  nitride,  AsN. 

Easily  decomp.  into  As  and  N.  (Hugot,  C. 
R.  1904,  139.  56.) 

Decomp.  by  heat.  (Franz  Fischer,  B. 
1910,48.1471.) 

Arsenic  suboxide,  AstO  (?). 
.     Insol.  in  HtO;  decomp.  by  dil.  acids  or 
NH^OH+Aq. 
Does  not  exist.    (Geuther,  A.  240.  208.) 

Arsenic  triozide,  As^Oj. 

"\Miite  arsenic"  exists  in  two  modifica- 
tkfOB:  aAsjOs, — crystalline,  octahedral, 
opaque,  porcelaneous,  etc.;  /SAsaOt, — amor- 
phous, vitreous,  ''arsenic  glass." 

The  data  concerning  the  solubiHtv  of  AssOs 
are  very  contradictory,  the  reasons  being  that 
(1)  the  solubility  of  the  two  modifications  is 
different;  (2)  that  the  length  of  time  necessary 
to  effect  solution  differs  in  the  two  modifica- 
tions;  and  (3)  that  there  is  a  tendency  of  the 
amorphous  AsjOs  to  go  over  into  the  crystal- 
line state  during  the  process  of  solution. 
«ABiOa  is  also  not  easily  moistened,  especially 
when  in  a  pulv^ulent  condition,  which  is  not 
the  ease  with  the  ^  modification.  (Winkler, 
J.  pr.  (2)  31.  247.) 

The  older  data  are  very  unreliable,  but  pos- 
KK  a  certain  historical  interest. 

1  pi.  A«sOa  iB  sol.  in  10.55  pU.  (Wenael);  11.34 
P^  iFiMbcr);  11.86  pts.  in  H  hour  (Klaproth);  12.2 
M.  (Boehols);  15.0  pU.  (Brandt;  Berman);  16.0  pts. 
'^ofr!) :  24  pts.  (Lametherid) ;  40  pts.  CP5mer) ;  64  pts. 


(Baum6) ;  80  pts._(Navier) ;  200  pts.  (Aschof  and  Nasse. 
1812);  640  pts.  (Hagen,  1796)  boiling  HjO.  ^  ^^    ^     .. 

l^t.  AsiOi  is  solTm  7.72  pts.  HaO  if  o.  or  9.33  pts.  if 
a  (Guibort) ;  in  24  pts.  HtO  ft  a,  or  21  pts.  if  /3  (Taylor). 
'^  SJl  in  53.3  pts.  B.0  at  18.75^    (Abl.) 

SoL  In  30  pts.  HiO.    (Nussembrock.), 

After  the  solution  in  HiO  at  100*  has  been  left  stand- 
ing at  ordinary  temperatures—  XT  rk    *  i«o 

1  pt.  AstO.       I  .. . .  !  LQ  16  pts.  Hjp  at  16^ 

and  »)  pts.  H-  ■  r^.  -  .,.,u  .  ...zj ;  in  33  pts.  HjO  at  7f 
(Klaproth);  in  :iSA5  pt&  HiO  mt,  r  3  d^s.  55  pts.  H«0 
if ter  8  days,  *n.m  pta.  H*0  -mi^t  2.3  w^ka  at  IC)* 
(Fi8cher)Tin  3;i.."i2  pt*,  if  aAs^i'i  vaa used,  55^  pts.  if 
fiAsaOa  was  us^d  {Giiibort>t  in  is  pts.  if  aAsiOi  after  6 
months,  53.71  pt."  If  ^A*it^*  i.i '  ■  i  48  hours  (Taylor). 

When  an  ex-irR^  of  pi'-  ■■  IsaO*  is  left  to  digest 
for  several  days  v»iJ,L  Co.- —^  .«     .    ,  v     •      aa     * 

1  pt.  dissolves  in  50  ots.  (BuchoU);  m  66  pts. 
(Fischer);  in  80  Dts.  at  15^(Bergman);  in  80  pts.  if  o, 
and  103  pts.  if  B  (Guibort);  96  Pta.  at  lOMSoehnsgh 
96  pts.  at  35.5^  (Hahnemann);  320  pts.  HtO  at  20" 
(Aschof  and  Nasse.  1812.)       ,       ,        ^      w«^  *  ^ 

HiO  at  15.6*  or  below  diBSoIves  less  than  Hvo  AsiO». 
(Dalton.) 

To  dissolve  1  pt.  AsaOi  in  12  pts.  H,0.  it  is  necessaiy 
to  boil  an  excess  of  AsjOi  with  H»0;  if  1  pt.  AsiOi  i« 
boUed  with  12  pts.  HaO,  considerable  remains  u^is- 
solved;  and  even  with  1  pt.  AsaOi  to  50-60  pts.  HiO 
long  continued  boiling  is  necessary  to  effect  solution. 
If  a  clear  solution  saturated  by  long  boiling  with  an 
excess  of  AsaOa  is  poured  off  and  evaporated  con- 
tinuously to  H  its  original  bulk,  no  AsjOi  separates 
out,  and  the  solution  contains  1  pt.  AsaOi  to  6  pts.  HiO. 
(Fischer.) 

100  pts.  aqueous  sohition  of  /SAsaOs  sat.  at  15, con- 
tain 0.96  pt.  AssOt.  and  9.68  pts.  when  sat.  at  100". 

I?  I  pt .'  piilverited  ApsOj  be  digested  10  dayfl  at  19-25" 
in  "i  UJ  ['ts.  HflOf  thfi  solution  contain*  1  pt.  w><  to  50 
pts.  Hai^.  A  solution  of  same  atrongth  U  obtMned  m 
26  dftvfi  by  digesting  1  pt.  AaiOt  in  40  pta.  HiO.  U  1 
pt,  AajO,  bcTmmerfted  in  80  pU.  Hs-O.  tlit?  H*iillln|E 
sotufion  mntains  I  pt.  Aa,Ui  to  00  pta.  HsU;  if  in 
160  r.^B.  UtO,  1  pt.  AaiOt  to  ISO  ptB.  HtO;  if  la  -MO 
pt^  HiO,  1  pt.  AfliO*  to  2S0  pta.  HiO;  if  in  1000  pts. 
H:<>,  I  pt.  AssOi  to  1200  pts.  HiO;  Mul  even  irhefl  1 
pt.  4fliOi  is  diueBted  nt  ordinarlf*  ic^mpcTttturei  for 
several  daj'a  with  Ifi.OOO- 100,000  pta.  O-O,  a  portbn 
remain  a  undUsolved,  Pulveriied  4Aa«C^  pra*  »t  asiflo 
wjtK  HiO  in  cloK^d  bottkg  foi  IS  ytyirs;  when  1  pt, 
AfiMj  wfts  present  iti  1000  pte.  HiO,  a  Perfect  *p|utiDn 
WIS'  .tanined^  wljt^n  1  pt.  A«sOi  m  100  pta.  Hi<X  0-017% 
Ah,<'j  wAHf  undiflsolvwi:  wken  I  pt,  AgjOi  in  35  pta. 
H  <  '.  ()  3rj%  Aii:Oi  waa  undiftflolved,  bo  thnt  th*  BolUtian 
coriTHituHl  1  pt.  AbiOi  tri  .>4  pta.  HiO.     {GTDelm.) 

l'ur<  fl^^tOf-ouB  iii<>difi  cation  (aAatOi)  la  much  noor*  k>L 
in  !fT^  M]tGn  the  vilrtoua  {^AA^Xt).  100  pt*.  HsO  at 
or  ^nperatiiro  dij«9olv«  OM  pt.  BAiiOi  sad  X.25 

pt  '      100  pta,   boiUne  HrO  difseolve  ^M  pts. 

Ba  11  .H7  ptn.  aA«(Op;  and  wh^n  the  tiMnpcra- 

tu  .  ,  r    !,;        '  "      fjiUento  1.5^  the  solution  fw en 

^Aa;0»  fr  f  ...  .  "^  i '  ^  .  ttiid  that  from  aAstOi  rtitwna 
2.9  pts.    (Berxelius  (citing  GuibortJ.) 

pABtOi  dissolves  more  quickly  and  abun- 
dantly than  aAsaOi.  The  same  amount  HjO 
which  will  take  up  35-38  pts.  /SAsjOi  at  12- 
13**  will  dissolve  only  12-14  pts.  oAs,Oj,  or 
100  pts.  HaO  dissolve  4  pts.  /^AstOj  and 
1.2-1.3  pts.  oAsiOj.  By  long  boiling  with 
H,0,  aAsjOi  is  converted  into  /^AsjOj,  and 
thus  acquires  the  solubility  of  the  latter,  so 
that  100  pts.  boiling  HjO  can  take  up  11  pts. 
AssOi.  But  at  low  temperature  /3AsaOi  is 
converted  into  oAsiOa  when  in  contact  with 
H2O,  so  that  the  solution  becomes  weaker 
after  a  while,  and  retains  only  the  proportion 
of  AsiOj  corresponding  to  the  solubility  of 
aAssOs.  Comminution,  which  hastens  the 
rate  of  solubility  of  oAstO,  without  increasing 
the  amount  dissolved^  diminishes  the  solubil- 
ity of  Ms,0„  as  this,j8^con^r^r^gf^«As,0, 
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by  the  friction  or  contact  with  HsO.  AsaOi, 
which  has  been  rendered  opaque  by  NH4OH, 
and  that  which  has  been  crystallized  from  an 
aqueous  solution,  are  equally  sol.  in  H2O. 
(Bussy,  C.  R.  24.  774;  A.  64.  286.) 

100  pts.  HaO  dissolve  1.707  pts.  /JAsiOi  in 
2H  years;  100  pts.  boiling  HiO  dissolve  11.46 

Ets.  /3AssOi  in  3  hours,  and  11.86  pts.  in  12 
ours;  10.14  pts.  aAsiOi  in  3  hours,  and  10.18 
pts.  in  12  hours.  (Rose,  Ann.  Phys.  (1)  36. 
494.) 

A  cold  sat.  solution  which  stood  over  excess 
of  AssOi  for  10  months  at  10-20**  contains 
1.2%  AstOi;  hot  sat.  solution  a  few  days  after 
saturation  contains  2.26-2.50%  AssOi.  If 
trace  of  HCl  is  present,  the  solution  contains 
3.8%  AssOf.  Mot  sat.  solution  of  porcelain 
mod.  of  AssOi  contains  4  days  after  satura- 
tion 2.4%  AsiOi  at  24**;  after  82  days  at  14^ 
1.6%;  after  4  months  at  12%  1.3%  AsjO,. 
(Bacalodo,  J.  pr.  83.  111.) 

Accoraing  to  later  experiments,  1  pt.  aAsaOf 
dissolves  in  366  pts.  HjO  in  1  day  at  16% 
while  1  pt.  /3AsjOi  dissolves  in  108  pts.  HjO 
under  the  same  conditions.  1  pt.  aAstOi  dis- 
solves in  46  pts.  H2O,  if  solution  is  prepared 
at  100**,  and  allowed  to  stand  24  hours  at  16**, 
while  1  pt.  /3AsjOi  dissolves  in  30  pts.  HjO 
under  the  same  conditions, 


Rep.  Pharm.  22.  266.) 


(Buchner,  N. 


100  pts.  HjO  dissolve  pts.  oAsjOj  and  /SAsaOt 
at  ordinary  temperature: 


Time 

aAB<Oa 

/3AflaO« 

1  hour 

0.023 

1.689 

3  hours 

0.088 

2.356 

6  hours 

0.353 

3.666 

12  hours 

0.364 

3.361 

24  hours 

0.956 

3.306 

2  days 

1.627 

2.629 

4  days 

1.814 

2.429 

1  week 

1.673 

1.763 

3  weeks 

1.776 

1.713 

2J^  years 

1.712 

1.707 

While  100  ccm.  HsO  dissolve  0.8607  g. 
/3AssOs  at  18.5%  100  ccm.  HsO  containing 
1.3196  g.  HCl  dissolve  1.1613  g.  /3As/),; 
containing  6.09  g.  HCl,  1.2724  g.  /SAstOs. 
(Chodounsky,  Listy  Chemick^,  13.  114.) 

100  ccm.  HsO  dissolve  1.495  g.  AssO*  at 
15%    (Wood,  Chem.  Soc.  1908.  93.  412.) 

Solubility  of  crsrstalline  AsiOi  in  H2O. 

1 1,  of  the  sat.  solution  contains  at: 

2**  15**        25'       39.8**  bpt. 

12.006  16.666  20.384  29.302  60+g.  AsjOj 
(Bruner,  Z.  anorg.  1903,  37.  456.) 

Much  more  easily  sol.  in  many  acids  than 
in  HsO.  Easily  sol.  in  fuming  HsSO«. 
(Schultz-Sellac.) 

100  pts.  dilute  HjS04H-Aq  of  various 
strengths  dissolve  at  t^. 


In  the  solution  of  /SAssOj,  octahedral  crys- 
tals were  deposited  on  the  sides  of  the  vessel 
after  12  hours,  which  continued  to  increase. 
There  was  no  such  deposit  in  the  case  of 
oAssOi. 

From  the  maxima  in  the  above  table,  100 
pts.  HsO  can  dissolve  3.7  pts.  /SAsjOi  and  1.7 
pts.  aAssOg  at  ordinary  temperature. 

100  pts.  boiling  H2O  dissolve  11.46  pts. 
/3AssOi  and  10.140  pts.  aAs20j  in  3  hours; 
11.86  pts.  /3A8sOi  and  10.176  pts.  a.VsjO  in 
12  hours.    (CI.  Winkler,  J.  pr.  (2)  31.  247.) 

100  pts.  HsO  dissolve  1.75  pts.  of  a  third 
modification  (hexagonal  crystalline)  at  or- 
dinary temperature,  and  2.75  pts.  at  100**. 
(Claudet,  Chem.  Soc.  (2)  6. 179.) 

/SAssOf  dissolves  more  rapidly  in  HCl-f-Aq 
than  oAssO,.    (Schultz-Sellac,  B.  4.  109.) 


t«» 

Pts. 
/9AaiO« 

t« 

Pts. 

Ratios  of 
amts.  dis- 
solved At 
80»:ia.5» 

80** 

1.0195 
1.3664 
1.1933 

18.6** 

0.6422 
0.7203 
0.6522 

1.88  :  1 
1.89:1 
1.84  :1 

(Chodounsky,  I.e.) 

Decomp.  by  HNOt  or  aqua  regia  into  AssOt. 
Sol.  inHtPOi-hAq.    (Bergman.) 
More  sol.  in  HCl+Aq  than  in  HsSO«,  or 
HNOi-hAq,  and  still  less  in  HCsH,Oi-fAq. 
Solubility  in  HCl+Aq. 


Cone  of  HCl+Aq 


0.46X 
0.98X 
2.03X 
3.13N 
3.81X 
5.32N 
6.50N 
7.85N 
9.17N 


Grams  of  AssOa  per  100  oc 
of  solution 


1.52 
1.41 
1.17 
1.11 
1.13 
2.20 
6.11 
12.28 
18.16 


As  the  concentration  of  the  add  increases, 
the  solubility  of  the  oxide  decreases,  a  mini- 
mum being  reached  when  the  cono^itration 
of  the  solvent  is  about  3.2N.  Beyond  this 
point,  an  increase  in  the  concentration  of  the 
solvent  leads  to  a  corresponding  increase  in 
the  solubility.  (Wood,  Chem.  Soc.  1908,  98. 
413.) 

Insol.  in  Uquid  COs.  (Buchner,  Z.  phys. 
Ch.  1906,  64.  674.) 

Easily  sol.  in  cold  HsCsOi+Aq.  (Berg- 
man.) 

When  pulverized,  it  dissolves  in  hot  HjCsO* 
-hAq,  but  separates  out  on  cooling. 

Easily  sol.  in  hot  benzoic  acid -hAq. 

Sol.  in  tartaric  acid+Aq. 

Easily  sol.  in  alkali  hydrates,  or  carbonates 
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Etaihr  sol.  in  NH*  areenite-f-Aq  at  7(>-80^ 
cr>'8talfising  out  on  cooling.    (Benselius.) 
Sol.  in  hot  K,C,04-f  Aq. 
SoL  in  AsCls.    (Penney  and  Wallace.) 
More  sol.  in  XaaB40T4-Aq  than  in  HjO. 
Very  d.  sol.  in  absolute  alcohol.    ( Vogel.) 

SoL  in  80  pts.  hiffhly  rectified  spirit.  (WenseL) 
When  1  pt.  powdered  AssOi  i»  digested  30  dmya  in 
10-40  pt«.  aioobol,  a  eohiUon  is  formed  containing  1  pt. 
AffiOi  to  60  pt«.  aloobol;  when  1  |>t.  AftOi  it  digested 
with  60-150  pts.  alcohol,  a  solution  is  formed  containing 
1  Dt  AssOs  to  124-140  pts.  alcohol  (Fischer.) 
SoL  in  70-60  pta.  alcohol    (Thompson.) 

Alcohol  dissolves  0.446  pt.  /SAsaOi.    (Rose, 

A.PhyB.  (1)62^455.) 

100  pts.  alcohol  dissolve  pts.  AssOt: 


Vol  %  of 
tkobol 


56 
79 

84 


100 


aAssOa  at 
15« 


1.6S0 
1.430 


0.716 
0^025 


aAsiOsat 
b.-pt.  of 
alcohol 


4.895 
4.551 


3.197 
3.402 


/SAsiOi  at 
16* 


0.504 
0.540 
0.565 


0.717 
1.060 


(Girardin,  J.  Pharm,  (3)  46. 


>.) 


100  pts.  absolute  alcohol  dissolve  0.446  pt. 
/SAs,0,in  2H  years.  (Winkler,  J.  pr.  (2)  81. 
347.) 

Keariy  insol.  in  ether. 

100  pts.  ether  dissolve  0.454  pt.  /SAsiO,. 
(Winkler.) 

Ether  extracts  1  mg.  AssOi  from  sat. 
AsjOt+Aq  for  every  15  cc.  ether  used:  less 
is  extracted  when  the  solution  is  acioified 
with  HCl,  and  almost  none  if  acidified  with 
H,SO«  or  H,C40«.    (Sehni,  B.  13.  206.) 

aAssOf  is  sol.  in  50  pts.  boiling  nitrobenzol. 
0A8iOg  is  insol.  in  boiling  nitrpbenzol.  (Auer- 
bad^  Z.  anorg.  1903,  37.  353.) 

/)As:0|  dissolves  in  oil  of  turpentine,  but 
aAsjOs  is  insol.  therein.  aAsaOs  is  very  si. 
sol.  in  benzene  or  petroleum  ether,  but  more 
kL  in  methyl  alcohol,  ethyl  alcohol,  ether, 
or  chkvoform.    (Selmi.) 

100  pts.  CSt  dissolve  0.001  pt.  /3AsiOt  in 
2Ji  years,    (Winkler.) 

SI.  sol  in  the  fatty  oils. 

1000  pts.  castor-oil  dissolve  1.33  pts.  AssOt 
at  ordiDJuy  temperature,  and  9  pts.  at  boiling 
temperature.  1000  pts.  other  6ils  dissolve 
0.6-6.8  pt.  AstOi  in  the  cold,  and  about  1.7 
pti.  on  boiling.    ( Benelius.) 

losoL  in  chinoline  or  aniline.  (Hoffmann, 
A.  cb.  (3)  9.  143,  169.) 

Moderately  sol.  in  chinolin.  (Beckmann 
tndGabel,  Z.  anorg.  1906,  61.  236.) 

Insol  in  acetone.  (Naumann.  B.  1904,  37. 
4329);  (Eidmann,  C.  C.  1899,  II.  1014.) 

S<i  in  amyl  alcohol  and  is  divided  between 
it  and  HjO  in  the  constant  ratio  of  1  : 5.47 
at  25".   (Auerbach,  Z.  anorg.  1903,  37.  376.) 

MiiL  AnenMe, 


Arsenic  ^noxide  pentozide,  3AssOt,  2As20f 
4-3H,0. 
Decomp.  by  H^O.   (Joly,  C.  R.  100.  1221.) 
2A8iOt,  AsjOj-hHjO.     Decomp.  by  HjO. 

(Joly.)        ' 
AsiOi,  AsjOj+HiO.    (Joly.) 

Arsenic  te/rozide,  AsiOi. 

SI.  sol.  in  HjO  from  which  it  is  partiallv 
pptd.  by  alcohol.  More  easily  sol.  in  alkali 
carbonates  or  HCl-|-Aq.  Most  easily  sol.  in 
NaOH  or  KOH-fAq.  (Herbst,  Dissert. 
1894.) 

Arsenic  pentoxide,  AssOs. 

Deliquescent  in  moist  air;  slowly  sol.  in 
HjO.  forming  HjAsOi,  which  see.  Easly  sol. 
in  alcohol;  much  more  sol.  in  alcohol  than 
AssOi.  Very  si.  sol.  in  the  fatty  oils,  100  pts. 
of  oil  dissolving  0.2  pt.  AsjOe  in  the  cold,  and 
1  pt.  with  partial  decomp.  on  boiling.  (Ber- 
zelius.) 

1000  pts.  boiling  poppy-oil  dissolve  27  pts. 
AsjOj;  1000  pts.  bouing  castor-oil  dissolve  34 
pts.  AsjOj.    (Heimpel  and  Grundner.) 

-h4H,0.    Solubility  in  H,0  at  t°. 


Pts.  HtAsOi 

Pts.  HtAsOi 

t«» 

inlOO  pts. 

t* 

in  100  pts. 

solution 

solution 

—55** 

69.9 

— 5** 

80.0 

—50 

70.9 

0 

81.0 

-^5 

71.9 

+5 

82.1 

-^0 

72.9 

10 

83.3 

—35 

73.9 

15 

84.7 

—30 

74.9 

20 

86.3 

—25 

75.9 

25 

88.0 

—20 

76.9 

30 

90.1 

—15 

77.9 

35 

92.8 

—10 

78.9      * 

(Menzies  and  Potter,  J.  Am.  Chem.  Soc.  1912, 
34.  1464.) 


+ViH.O. 

Solubility  in  HjO  at  t**. 

fO 

Pts.  HiAaOi  in  100  pta. 

V 

of  solution 

H-IO* 

88.4 

20 

89.1 

30 

89.8 

40 

90.5 

50 

91.2 

60 

91.9 

70 

92.6 

80 

93.2 

90 

93.8 

100 

94.4 

110 

95.0 

120 

95.6 

130 

96.2 

140 

96.8 

(Menzies  and  Potter,  J.  Am.  Chemj_Soc.  1912, 
34.  1464.>y^OOQie 
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As,06-f4H20  and  SAsjO^-hSHjO  are  the 
only  hydrates  that  can  be  isolated.  (Menzies 
ana  Potter.) 

See  also  Arsenic  Acid. 

Arsenic  triozide,  with  alkali  haloid. 
See  Arsenite,  alkali  haloid. 

Arsenic  sulphur  irtoxide,  AssOi,  SOs. 

Deliquescent;   decomp.   by   H2O.     (Adie, 

Chem.  Soc.  55.  157.) 

As,0»,  2S0i.   As  above.    (Adie.) 
AsaOa,  aSOs.    (Weber,  B.  19.  3186.) 
AsiOs,  4S0j.    As  above.    (Adie.) 
AsiO,,  6S0,.    (Weber.) 
AssOi,  8S0j.    As  above.    (Adie.) 

Arsenic  ozychloride,  etc. 
See  Arsenyl  chloride,  etc. 

Arsenic  phosphide,  AsP. 

Decomp.  by  HjO.  Not  attacked  by  cold 
H2SO4  or  HCl,  and  only  si.  sol.  therein  on 
warming.  Easily  decomp.  by  HNO»,  KOH, 
NaOH,  Ba02H24-Aq.  Insol.  in  alcohol, 
ether,  chloroform;  si.  sol.  in  CS2. 

P2A81O2.  Product  of  action  of  H2O  on 
above  compoimd,  which  it  resembles.  (Jan- 
owsky,  B.  6.  216.) 

Arsenic  moftoselenide,  As2Se. 

Insol.  in  most  organic  and  inorganic  sol- 
vents. Sol.  very  slowly  in  cone.  HCl  and 
H2SO4.  Sol.  in  boiling  aUcali  hydroxides -fAq. 
(Szarvasy,B.  1897,  80.  1245.) 

Arsenic  (riselenide,  AS2S3. 

Partially  sol.  in  KOH -fAq  if  boiled  with  it 
for  a  long  time.    (Uelsmann,  A.  116.  123.) 

Arsenic  pentoselenide,  As2Se6. 

Insol.  in  most  solvents,  as  cone.  HCl.  Sol. 
in  alkali  hydrates  and  sulpho-hydrates+Aq. 
(Szarva^,  B.  1895,  28.  2655-2656.) 

Insol.  m  H2O,  in  ail.  acids  and  in  cone.  HCl. 
SI.  sol.  in  warm  HNOsH-Aq.  Oxidized  by 
cold  fuming  HNO3.  Sol.  in  alkalies  and  in 
hot  alkali  carbqnates-l-Aq.  Insol.  in  alcohol, 
ether,  CS2,  etc.  (Clever,  Z.  anorg.  1895,  10. 
129.) 

Arsenic  selenosulphide. 

See  Arsenic  sulphoselenide. 
Arsenic  sulphide,  AssS. 

Ppt.  Insol.  in  NH«OH  or  in  colorless 
(NH4)2S-hAq.  Sol.  in  yeUow  NH4SH+Aq. 
(Scott,  Chem.  Soc.  1900,  77.  652.) 

Arsenic  dtsulphide,  As2S2. 

Min.'  Realgar.  Difficultly  sol.  in  alkali 
sulphides  H-Aq.  Partly  dissolved  by  KOH-f 
Aq  with  decomposition.  Sol.  at  150**  in  a 
sealed  tube  in  NaHCOi-f  Aq,  and  crystallizes 
out  on  coohng.  (Senarmont,  A.  ch.  (3)  82. 
158.) 


Arsenic  ^nsulphide,  As2S«. 

Insol.  in  H2O  when  prepared  in  the  dry  way, 
but  when  prepared  moist  is  very  liable  to  go 
into  the  colloidal  modification  m^itioned 
below.  Insol.  in  H2O  containing  HsS04 
HNO,,  HCl,  H,C204,  HCjHjO,,  H2C4H40*, 
CO2,  NH4CI,  KNOa,  (NH4)2S04,  MgS04. 
(Bontigny.) 

Insol.  m  H2O.  Traces  are  dissolved  by 
H2S+Aq.  SI.  decomp.  by  boiling  with  HjO, 
or  long  contact  with  cold  UtO.    (Fresenius.) 

1  1.  H2O  dissolves  2.1  x  10-«  mols.  pptd. 
AS2S,  at  18^  (Weigel,  Z.  phys.  Ch.  1907,  68. 
294.) 

Insol.  in  dil.  acids.  Insol.  in  cold,  and 
scarcely  attacked  by  hot  oonc.  HCl+Aq. 

Easily  decomp.  by  HNOj  or  aqua  regia. 

Easily  sol.  in  cold  KOH,  NaOH,  or  NH4OH 
-fAq,  also  in  alkali  carbonates,  or  sulphates  4- 

Sol.  in  hot  KHSOs-f  Aq. 

Sol.  in  citric  acid,  and  alkali  citrates -fAq. 
(Spiller.) 

Slowly  sol.  in  cold  2%  Na2B407+Aq. 
Easily  sol.  on  heating.  (Mateme,  C.  C.  1906, 
II.  557.) 

Insol.  in  CS2. 

Min.  Orpimeni. 

As2St  may  also  be  obtained  in  a  colloidal 
form,  sol.  m  H2O.  Sat.  solution  contains 
34.46%  A82S1;  it  is  decomp.  by  standing,  but 
may  be  boiled  without  undergoing  decom- 
position; most  acids  and  many  salts  ppt.  AssSi 
(Schulie,  J.  pr.  (2)  26.  431.) 

The  following  solutions  cause  pptn.  cf 
AS2S1  in  a  solution  of  the  colloidal  modifica- 
tion, when  added  in  the  given  state  of  dilu- 
tion:— 


HCl+Aq  . 
HNOs-fAq  . 
H2S04-fAq  . 
HjSOs-fAq  . 
H2C204-f  Aq  . 
HJ>04-fAq  . 
HCsHsOa+Aq 
K2S04+Aq  . 
Na2S04+Aq  . 
(NH4)2S04+Aq 
CaS04-fAq  . 
MgS04+Aq  . 
ZnS04-fAq  . 
MnS04-f  Aq  . 
NiS04-fAq  . 
FeS04-fAq  . 
.\l2(S04).+Aq 
Tl,S04+Aq  . 
KCl+Aq 
KBr-fAq 
Kl-f  Aq  . 
Lil-fAq 
NaCl-fAq  . 
NH4Cl-f  Aq  . 
BaCl2-fAq  . 
CaClt-fAq  . 
MgCU-fAq 
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555 

276 

255 

138 

65 

26 

0.18 

76 

129 

188 

2780 

2630 

3330 

2860 

3440 

2380 

52600 

799 

137 

103 

55 

127 

212 

207 

2860 

4370 

10000 
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FeCU+Aq      .  .  1  :  50000 

Aia,H-Aq  .  1  :  83000 

CiCl,-f  Aq      .  .  .  1  :  20000 

KNO,-hAq     .  .  .  1  :  84 

XaXO,-hAq  .  .  .  1  :  117 

XH4XO,-f  Aq  .  .  1  :  138 

Ba(NO,),-f  Aq  .  .  1  ;  2080 

KC10,+Aq    .  .  .  1  :  88 

CaH,(CO,),+Aq  .  .  1  :  3120 

K,CjH40e4-Aq  .  .  1  :  85 

K,C,04+Aq  .  .  .  1  :  81 

NaCiHjOa+Aq  .  .  1  :  78 

Vrea-f  Aq       .  .  .  1  :  25 

(NH4)8Fe(S04)2-f  Aq  .  1  :  1160 

K,Al2(S04)«-f  Aq  .  .  1  :  50000 

K,Fe,(S04)4-f  Aq  .  .  1  :  55500 

K2Cr,(S04)4+Ag  .  .  1  :  25000 

K4Fe(CN)e-f  Aq  .  .  1  :  67 

KJ'e(CN).+Aq  .  .  1  :  81 

Cold  cone,  solutions  of  boric,  arsenious,  tar- 
taric, benzoic,  and  salicylic  acids,  also  cane 
suear,  or  chloral  hydrate  cause  no  pptn.  Ab- 
solute alcohol  and  glycerine  may  also  be 
mixed  with  the  solutions  without  causing 
pptn.    (Schulze.  J.  pr.  (2)  25.  442.) 

-fGHjO;  decomp.  completely  into  AsjSi 
under  a  pressure  of  6000  to  7000  atmos. 
(Spring,  Z.  anorg.  1895,  10.  186.) 

Arsenic  peniosnlphide,  AssS». 

Insol.  in  HjO.  Sol.  in  NH4OH,  KOH, 
NaOH+Aq,  and  solutions  of  alk^  sulphides 
and  carbonates.  Sol.  in  BaOjHs,  and  CaOaHa 
+Aa. 

Sol.  in  citric  acid,  and  alkali  citrates+Aq. 
(Spiller.) 

Alcohol  dissolves  out  S  on  boiling.  (Ber- 
xelius.) 

Sol.  in  alkali  arsenates -fAq.  (NOson,  J. 
pr.  (2)  U.  155.) 

+H/).    (Nilson,  i.c.) 

Arsenic  A^tsulphide,  with  M|S. 
See  SQlpfaarsenites,  M. 

Arsenic  pen/asulphide,  with  MsS. 
See  Snlpharsenates,  M. 

Arsenic   sulphobromide.   AsSsBrs=AsSBr-f 
SBr,. 
Decomp.  by  HjO.    (Hannay,  Chem.  Soc. 
S8.284.) 

Arsenic  snlphochloride,  AstSiCl. 

Slowly  decomp.  by  boiling  HjO.  Sol.  in  hot 
AaCli  without  decomp.    (Ouvrard,  C.  R.  116. 

AaS,a.  Deoomp.  by  H,0.  Sol.  in 
NH4OH,  and  alkali  carbonates -fAq.  (Guv- 
md.) 

^  AaSjCl.  Slowly  decomp.  by  boily^  H2O. 
Sol.  in  alkali  carbonates  and  in  NH40H4-Aq. 
Ouvrard,  C.  R.  1893,  116.  1517.) 

Arsenic  snlphoiodide,  AsSI. 

Insol.  in  alcohol,  chloroform  or  carbon  di- 
sujrfiide.    (Schneider,  J.  pr.  (2)  28.  486.) 

Formula  is  probably  AsjSi,  Asli. 


Slowly  attacked  by  HCl-|-Aq;  somewhat 
more  easily  by  HNOj-f  Aq.  Easily  sol.  in 
KOH,  or  ^fH40H-hAq.  (Schneider,  J.  pr.  (2) 
34.  505.) 

2Asl8,  SI«.  Decomp.  on  air.  (Schneider, 
J.  pr.  (2)  36.  509.) 

AS4SJ3.  Less  sol.  in  CSj  than  Aslj.  (Ouv- 
rard, C.  R.  117.  107.) 

AS2SI4.    (Ouvrard.) 

See  also  Arsenyl  sulphoiodide. 

Arsenic  sulphoselenide,  AsaSeSj. 

Easily  sol.  in  cold  NH4SH4-Aq.  Nearly 
completely  sol.  in  (NH4)iC08-|-Aq.  (v.  Ge- 
richten.B.  7.  29.) 

AsjSSej.  More  difficultly  sol.  than  the  pre- 
ceding comp.  in  NH4SH  4- Aq.  (v.  Gerichten.) 

A8$e2Sj.    Sp.  gr.  =6.402  at  ca.750^ 

Insol.  in  most  solvents.  Easily  sol.  in  al- 
kjJi  hydroxides  and  sulphides -|-Aq.  (Szar- 
vasy,B.  1895,28.2661.) 

AsaSesSs.    Sp.  gr.  =  11.35  at  550-600**. 

Insol.  in  most  solvents.  Easily  sol.  'in 
alkali  hydroxides  and  sulphides -fAq.  (Szar- 
vasy,  B.  1895,  28.  2659.) 

Arsenic  telluride,  AssTej. 

Sol.  in  HNO,  and  HNO,H-Ha-f-Aq.  (Op- 
penheim,  J.  pr.  71.  266.) 

AsjTej.    As  above.    (Oppenheim.) 

Arsenic  add,  anhydrous,  AssOs. 
See  Arsenic  pentoJide, 

Afetoarsenic  acid,  HAsOt. 

Slowly  sol.  in  cold,  ouite  easily  sol.  in  hot 
HjO,  with  considerable  evolution  of  heat, 
and  conversion  into  H1A8O4.  (Kopp,  A.  ch. 
(3)  48.  196.) 

OrtAoarsenic  acid,  HtAs04. 

Sol.  in  H2O,  with  absorption  of  heat. 

1  pt.  AsjOfi  dissolves  in  0.405  pt.  HjO  at 
12.5*^,  or  100  pts.  H,0  dissolve  244.81  pts. 
As206atl2.5^    (Vogel.) 

Sol.  in  0.5  pt.  H2O.    (Th^nard.) 

Sol.  in  6  pts.  cold  H2O,  and  more  quickly  in 
2  pts.  hot  H2O.    (Bucholz.) 

100  pts.  H2O  at  15.56**  dissolve  150  pts. 
AsiOi.    (Ure's  Diet.) 

H|As04-|-Aq  sat.  at  15**  contains  15% 
AssOs. 

Sp.  gr.  of  HaAs04-f  Aq  at  15**:  a  =  sp.  gr.  if 


% 


is  AsjOh;  6=sp.  gr.  if  %  is  H»As04. 


5 
10 
15 
20 
25 
30 
35 
40 


1.042 
1.085 
1.134 
1.187 
1.245 
1.306 
1.378 
1.453 


1.0337 
1.0690 
1.1061 
1.1457 
1.1882 
1.2342 
1.2840 
1.3382 


45 
50 
55 
60 
65 
70 
75 


1.540 
1.635 
1.742 


1.3973 
1.4617 
1.5320 
1.6086 
1.6919 
1.7827 


(Schiflf.  A.  113.  183,  calculated  by  Gerlach, 
Z.  anal.  27.  303.)    ^■^^■^,^^^^  ^y  ^OOglC 
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ARSENIC  ACID 


Sp.  gr.  of  H»As04+Aq  at  15":  a  =8p.  gr.  if  * 
is  AssOfti  6=8p.  gr.  if  %  is  HjAsOi. 


1.008 

1.016 

1.023 

1.031 

1.039 

1.048 

1.057 

1.065 

1.074 

1.083 

1.092 

1.102 

1.111 

1.121 

1.130 

1.140 

1.150 

1.160 

1.170 

1.180 

1.191. 

1.203 

1.214 

1.226 

1.237 

1.249 

1.261 

1.274 

1.286 

1.298 

1.312 

1.325 

1.339 

1.352 

1.366 

1.381 

1.396 

1.411 

1.426 

1.441 

1.458 

1.475 

1.492 

1.509 

1.526 

1.545 


1.006 

1.013 

1.019 

1  026 

1.032 

1.039 

1.046 

1.052 

1.059 

1.066 

1.073 

1.081 

1.088 

1.096 

1.103 

1.111 

1.119 

1.126 

1.134 

1.142 

1.150 

1.158 

1.167 

1.175 

1.183 

1.192 

1.201 

1.210 

1.219 

1.228 

1.238 

1.248 

1.257 

1.267 

1.277 

1.288 

1.299 

1.309 

1.320 

1.331 

1.342 

1.353 

1.366 

1.376 

1.387 

1.400 


47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 


1.564 
1.582 
1.601 
1.620 
1.642 
1.663 
1.685 
1.706 
1.728 
1.752 
1.777 
1.801 
1.825 
1.850 
1.880 
1.910 
1.940 
1.970 
2.000 
2.030 
2.060 
2.090 
2.120 
2.150 


1.412 

1.425 

1.437 

1.450 

1.464 

1.478 

1.49i 

1  505 

I.5I9 

1.534 

1  549 

1.564 

1.579 

1.594 

I.6I0 

1.626 

1.643 

1.659 

1.675 

1.693 

1.712 

1  73o 

1.749 

1.767 

1.788 

I.8O9 

1.83o 

1.85i 

1.872 

1.897 

1.92i 

1.946 

1.970 

1.995 

2.020 

2.045 

2.070 

2.095 

2.120 

2.149 

2.178 

2.2O7 

2.236 

2.265 

2.295 


(Kopp,  calculated  by  Gerlach,  Z.  anal.  27. 
316.) 
See  also  Arsenic  pentozide. 

Pt/roarsenic  acid,  HiAstOr. 

Very  deliquescent;  easily  sol.  in  H2O  with 
evolution  of  much  heat,  and  conversion  into 
H,As04. 

Arsenates. 

Arsenates  of  the  alkali  metals,  and  acid 
arsenates  of  the  alkaline-earth  metals  are  sol. 
in  HjO.  Neutral  and  basic  arsenates  are 
easily  sol.  in  mineral  acids,  including  H».\s04; 


less  sol.  in  HCjHiOa-fAa.  The  neutral  al- 
kaline-earth arsenates  are  less  sol.  in  NH4OH 
-f  Aq  than  in  HjO,  but  more  sol.  in  NH4C1-I- 
Aq  (Field).  The  alkali  arsenates  are  sol.  in 
hot  glycerine.    (Lefdvre,  C.  R.  108.  1058.) 

Aluminum  arsenate,  Als(As04)3. 

Ppt.  Insol.  in  HjO;  difficultly  sol.  in  adds. 
(Coloriano,  C.  R.  IDS.  273.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  S7. 
4328.) 

2AljOi,  3As{06.  Nearly  unattacked  by 
boiling  H2O;  sol.  in  dil.  acids.  (Lef^vre,  A. 
ch.  (6)  27.  5.) 

Aluminum  potassium  arsenate,  2Al20t,  3K2O, 
3AsiO*. 
(Lefdvre.) 

Aluminum  soditmi  arsenate,  2AlsOs,  SNajO, 
3Asj08. 
(Lef^vre.) 

Ammonitmi  arsenate,  (NH4)>As04+3H20. 

Difficultly  sol.  in  H2O.  Less  sol.  in  HtO 
than  (NH4)«HAs04.    (Mitscherlich.) 

Insol.  in  liquid  NHi.  (Franklin,  Am.  Ch. 
J.  1898,  20.  826.) 

Ammonium  hydrogen  arsenate, 
(NH4)2HAs04. 

Effloresces,  giving  off  NHi;  more  sol.  in 
H2O  than  (NH4)»A804.  (Salkowsky,  J.  pr. 
104.  129.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014.) 

Ammonitmi  (iihydrogen  arsenate, 
NH4H2ASO4. 
Not  efflorescent.    Ver>'  sol.  in  HjO. 

Ammonitmi  baritim  arsenate,  NH4BaAs04+ 
HH,0. 

Sol.  by  10  days'  contact  in  1391  pts.  HjO; 
in  18,832  pts.  of  a  mixture  of  1  pt.  XH4OH+ 
Aq  and  3  pts.  H2O;  in  227  pts.  of  a  solution 
of  1  pt.  NH4CI  in  10  pts.  HjO;  and  in  2169 
pts.  of  a  solution  of  1  pt.  NH4CI  in  10  pts. 
NH40H-f  Aq  and  60  pte.  H,0.  (Lefdvre, 
A.  ch.  1892,  (6)  27.  13.) 

(NH4)2BaH2(As04)i.  Efflorescent.  Insol. 
in  H2O;  easily  sol.  in  dil.  HNO,H-Aq.  (Bau- 
mann,  Arch.  Pharm.  86.  36.) 

Ammonitim  calcitmi  arsenate,  NH4CaAs04+ 

1000  pts.  pure  HjO  dissolve  0.20  pt.  this 
salt;  1000  pts.  NH4C1-|-Aq  (containing  50  pts. 
NH4CI)  dissolve  4.15  pts.  this  salt;  900  pts, 
HjO-flOOpts.  NH4OH  (sp.  gr. -0.880)  dis- 
solve  0.01  pt.  this  salt.  (Field,  Chem.  Soc.  11. 
6.) 

Soluble  bv  10  days*  contact  in  2167  pts.  HjO 
at   15';  in-381^g^s.^^;^y3).5gi^l:7);  in 
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43478pte.  NH40H-hAq  (1  :  3);  in  10570  pts. 
XHiCl+NH40H-hAq  (1  :  10  :  60).  (I^f^vre, 
.\.  ch.  1892,  (6)  27.  13.) 

-}-6HiO.  Sol.  in  hot,  very  si.  sol.  in  cold 
H,0;  8l.  sol.  in  NH4CI,  and  NHiOH-l-Aq. 
(Wftch,Schw.  J.  12.285.) 

+7HA    (Bloxam,  C.  N.  64.  163.) 

(XH4)jCaHt(Aa04)i.  Efflorescent.  Insol. 
in  H:0;  easily  sol.  in  dil.  HNO|-f  Aq.  (Bau- 
maoD,  Arch.  Pharm.  36.  36.) 

(XH4)CaJi,(Afl04)i-h3H,0. 

(XH4)Ca«H4(Afl04)4+3H,0.  (Bloxam,  C. 
X.  64. 163.) 

Ammonhim  glucinum  arsenate,  NH4GIA8O4 
+4MH,0. 
More  stable  than  the  corresponding  potas- 
sium salt.    (Bleyer,  Z.  anorg.  1912,  75.  291.) 

Afflmoohtm  inm  (ferric)  ciihydrogen  arsenate, 
XH4H,Afl04,  FeA8p4. 

Hydrolyied  by  Hrf>. 

SoL  in  cold  oonc.  HCl,  hot  HNO.,  hot  dil. 
H1SO4,  and  in  hot  arsenic  add+Aq  contain- 
ing 75%  arsenic  pentoxide. 

80L  in  hot  oonc.  NH4OH  -f  Aq.  Completely 
hydrolyzed  by  caustic  alkalies. 

Insdl.  in  cone.  NH4C1+Aq  and  in  50% 
Mrtic  acid.  (Ciirtman,  J.  Am.  Chem.  Soc. 
1910,  n.  628.) 


Ammonitun  magnesium  arsenate, 
NH4MgA804. 

SI.  sol.  in  HsO.    Sol.  in  acids. 

Anhydrous  salt  is  sol.  in  2784  pts.  HjO  at 
15°;  in  15,904  pts.  NH40H-f  Aq  (1  : 3)  (0.96 
sp.  gr.);  in  1386  pts.  NH4C1+Aq  (1  :  70);  in 
886.7  pts.  NH4Q+Ag  (1  :7);  m  3014  pts. 
XH4CI  (1  pt.)+NH4dH  (0.96  sp.  gr.)  (10 
pts.)+Aq  (60  pts.);  in  32,827  pts.  magnesia 
mixture.    (Fresenius,  Z.  anal.  3.  206.) 

Anhydrous  salt  is  sol.  in  4389  pts.  NH4N0t 
H-Aq  (1  :50);  in  2561.5  pts.  KCl+Aq  (1  : 
165);  in  1422  pts.  ammoniacal  solution  of  3.5 
g.  tartaric  acid  in  250  cc.  HsO;  in  933.5  pts. 
ammoniacal  solution  of  2.5  g.  citric  acia  in 
250  cc.  H,0.    (Puller,  Z.  anal.  10.  62.) 

-fHHjO. 

Sol.  in  2656  pts.  H,0  at  15**;  in  15,038  pts. 
NH40H-hAq  (1  :  3)  (0.96  sp.  gr.);  in  844  pts. 
NH4C1+Aq  (1  : 7);  in  1315  pts.  NH4CH-Aq 
(1  :  70);  in  2871  pts.  NH4CI  (1  pt.)+NH40H 
(0.96  sp.  gr.)  (10  pt8.)+Aq  (60  pts.).  (Fre- 
senius.) 

1000  pts.  pure  HsO  dissolve  0.14  pt.  salt; 
1000  pts.  NH4C1-|-Aq  (containing  100  pts. 
NH4CI)  dissolve  0.95  pt.  salt;  900  pts.  H2O 
+100  pts.  NH4OH  (sp.  gr.  0.880)  dissolve 
0.07  pt.  salt.    (Field,  Chem.  Soc.  11.  6.) 

+6H2O.  SI.  efflorescent.  SI.  sol.  in  HsO. 
Very  si.  sol.  in  NH40H-hAq. 


Solubility  of  NH4Mg.\s04+6H,0  in  HjO  and  NH4  salts +Aq. 
Grams  salt  dissolved  in  100  g.  solvent. 


f 

H,0 

NH4N(f«+Aq 

NH4Cl%Aq 

NH40H+Aq 

lpt.NH40H4- 

Aq(0.96)+4pU. 

HiO 

4%NH40H  + 

4%  NH40H+ 

Ni4S+Aq 

or 
20 

30 
40 
50 
60 
70 
80 

0.03388 
0.02066 

6.02746 
0.02261 
0.02103 
0.01564 
0.02364 

0.09216 
0.11358 
0. 11758 
0.13936 
0.18945 
0.21115 
0.18880 
0.18945 

0.08397 
0.12284 
0.11264 
0.19016 
0.18889 
0.21952 
0.22092 
0.23144 

0.00874 
0.00958 

6!6ii73 
0.01005 
0.00902 
0.00949 
0.00912 

6!6i33i 

6!  04691 

6!63i65 

6;65353 

(Wenger,  Dissert.  1911.) 


manganous  arsenate, 
XH4MnAs04-l-6H,0. 
Nearly  insol.  in  cold  HsO;  easily  sol.  in  dil. 
Mid«;  insol.  in  alcohol.    (Otto,  J.  pr.  2.  414.) 


sodium  arsenate,  NH4NaHAs04 

_Sol  in  H,0.    (Uelsmann,  Zeit.  f.  ges.  Nat. 
tlW.) 


sodium  hydrogen  arsenate, 
^  ;KH4)>Xa,H,(As04)4+6H,0. 
^  Sol.  in  HsO.    (FUhol  and  Senderens,  C.  R. 
H.649.) 


strontium  arsenate,  NH4SrAs04 
+HHs0. 
.  Sol  by  10  days'  contact  in  3229  pts.  HsO, 
a  11.586  pts.  cfil.  NH40H-f  Aq,  in  199  pU. 


of  a  mixture  of  1  pt.  NH4CI  in  7  pts.  HsO. 
and  in  1519  pts.  of  a  solution  of  1  pt.  NH4CI 
in  10  pts.  NH40H+Aq  and  60  pts.  HsO. 
(Lefftvre,  A.  ch.  1892,  (6)  27.  13.) 

Ammonltmi  uranyl  arsenate,  NH4(UOs)AsO« 
4-«HsO. 
Insol.  in  HsO,  HCsHsOs,  and  saline  solu- 
tions as  NH4C1+Aq;  sol.  in  mineral  acids. 
(Puller,  Z.  anal.  10.  72.) 

Ammonltmi  vanadium  arsenate. 

NH4(VOs)sA804,    and    (NH4)sHAs04+ 
2(VO,)sH,As04. 
See  Arseniovanadate,  ammonium. 

Ammonium  arsenate  tellurate.  . 

See  Arseniotellurate,  ammonltmi.^  1^ 
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Anthnony  arseiuite  (?). 

Insol.  in  H|0;  insol.  in  acids  after  ignition, 
but  when  fresh  is  sol.  in  cone.  Wling  HCl-h 
Aq,  and  si.  sol.  in  HN0»4-Aq.    (Dumas.) 

Bariiim  arsenate,  Bat(As04)2. 

1000  pts.  pure  H2O  dissolve  0.55  pt. 
Bat(As04)i;  1000  pts.  NH4CH-Aq  (containing 
50  pts.  NH4CI)  dissolve  1.95  pts.  Ba,(As04)i; 
900  pts.  H,O-f-100  pts.  NH40H+Aq  (sp.  gr. 
=0.88)  dissolve  0.03  pt.  Ba,(As04)j.  (Fidd, 
Chem.  Soc.  U.  6.) 

Sol.  in  cold  HNO|.  and  HCl+Aq  (Berze- 
Uus);  H,C4H404,  and  HCjHjOj+Aq.  (An- 
thon.) 

Solubility  in  HjO  is  not  increased  by  pres- 
ence of  NH4.  Na,  or  K  salts.    (Laugier.) 

Not  ppta.  in  presence  of  Na  citrate. 
(SpiUer.) 

-f  iHHjO.    (Salkowsky,  J.  pr.  104.  129.) 

Barium    hydrogen    arsenate,     BaHAs04+ 

vabA 

Venr  si.  sol.  in  HjO,  but  decomp.  thereby 
into  Bat(As04)i  and  BaH4(As04)i.  (Berze- 
lius.) 

SI.  sol.  in  cold  acids. 

4-H,0.  SI.  sol.  in  either  BaClj+Aq  or 
Na,HAs04-f  Aq.  (Maumen6,  J.  B.  1864. 
237.) 

Barium  (etrahydrogen  arsenate,  BaH4(A804)2 
+2H2O. 

Easily  sol.  La  H2O.  (Setterberg,  Berz.  J.  B. 
26.206.) 

Difficultly  sol.  in  little,  but  decomp.  by  much 
H2O.  Easily  sol  in  HCl-|-Aq,  less  easily  in 
HCjHiOj-f  Aq  (Hdnnann,  Dissert,  1879.) 

Barium  arsenate,  acid,  BaO,  2A830»+4H20. 
Very  si.  sol.  in  HjO.    (Mitscherlich.) 

Barium  7>^oarsenate,  BajAssO?. 

Insol.  in  HjO,  but  decomp.  therebv  into 
BaHA804+H20.    (Lef^vre,  C.  R.  108.l058.) 

Barium  potassimn  arsenate,  BaKAs04. 

81.  decomp.  by  cold  H2O;  rapidly  sol.  in 
dil.  acids.    (Lef^vre,  A.  ch.  (6)  27.  1.) 

Barium  soditmi  arsenate,  BaNaAs04+ 
9H2O. 
(Joly,  C.  R.  1887,  104.  1702.) 

Barium  arsenate  chloride,  3Ba3(As04)  2,  BaCU. 
Insol.   in   H2O;   sol.    in   dil.    HNOg-l-Aq. 
(Lechartier,  C.  R.  66.  172.) 

Bismu^  arsenate,  basic,  BiA804,  3Bi203. 

Insol.  in  H2O.  Sol.  in  mineral  acids. 
(Cavazzi,  Gazz.  ch.  it.  14.  289.) 

SBiiOi,  2A820t+8H20.    Min.  Rhamtp. 

Easily  sol.  in  HCl+Aq;  si.  sol.  in  HNO,-h 
Aq. 


Bismu^  arsenate,  BiAsO«+HHsO. 
Insol.  in  HjO.     Insol.  in  HNOi+Aq  in 

presence  of  HsAs04,  or  alkali  arsenates  4- Aq; 

sol.  in  Ha+Aq.     (Salkowsky,  J.  pr.  104. 

129.) 
Not      wholly      insol.      in      HN0i4-Aq. 

(Schneider,  J.  pr.  (2)  20.  418.) 
Very  sol.  in  HiA804H-Aq.    (Dumas.) 
Insol.  in  Bi(NO|)i-hAq.    (Dumas.) 
Sol.  in  Bi(NOi)i-f  Aq.    (Salkowsky.) 
Insol.  in  cone.  Bi(NOj)i-|-Aq  containing  a 

small  quantity  of  HNO|.    (Schneider.) 

Bismu^  copper  arsenate,  Bi2CuMAsioH4407f 
=  Bi,Oi,  20CuO,  5As20»4-22H20. 
Min.  MixUe.    Decomp.  by  dil.  HNOj-f-Aq 
into  insol.  BiAs04,  ana  Cuj(As04)2,  which 
goes  into  solution.    (Dana.) 

Bismu^  uranyl  arsenate,  Bis(A804)2, 
8BiO,H,,  (U02)t(As04)2. 
Min.  WalpwrgiU, 

Cadmitmi  arsenate,  Cdi(As04)2. 
Ppt.    (Salkowsky,  J.  pr.  104.  129.) 
2CdO,  As20».    (Lef^vre,  C.  R.  110.  405.) 
5CdO,  2As,06-f  5H,0.    Ppt.    (Salkowsky.) 

Cadmium  pyroarsenate,  Cd2As207. 
(de  Schulten.) 

Cadmium  hydrogen  arsenate,   CdHAB04+ 
H,0. 
Decomp.  by  H2O.    (Demel,  B.  12.  1279.) 
CdH4(As04)2+2H,0.    Decomp.  by  excess 

of  H2O.    (de  Schulten,  Bull.  Soc.  (3)  1-  473.) 

Cadmium  potassium  arsenate,  2CdO,  K3O, 

A820». 

(Lefdvre,  C.  R.  110.  405.) 

Cadmium  sodimn  arsenate,  CdO,  2Na20, 
AsjOfi. 

Slowly  sol.  in  dil.  acids.  (Lef^vre,  C.  R. 
110.  405.) 

2CdO,  4Na20,  3AS2O4.    (Lef^vre.) 

Cadmitmi  arsenate   bromide,   3Cdi(As04)2, 
CdBrj. 
Sol.  in  very  dil.  HNOi+Aq.    (de  Schulten, 
BuU.  Soc.  (3)  1.  472.) 

Cadmitmi   arsenate   chloride,   3Cdt(As04)2, 

CdCl2. 

Sol.  in  verydil.  HNOi+Aq.    (de  Schulten.) 

Csesitun  arsenate,  Cs20,  2As20»-h5HtO. 

Ppt.    (Ephraim,  Z.  anorg.  1910,  66.  246.) 
Calcitim  arsenate,  Cas(As04)2+3HsO. 

Ppt.  Insol.  in  H2O;  sol.  in  H»As04-hAq. 
(Kotschoubey,  J.  pr.  49.  182.) 

Calcitun  p^oarsenate,  Ca2As207. 

Slowly  decomp.  by  cold  H2O  into  CaHAs04 
-hl,4H20.    (Lef^vre^^^OOgie 
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Cakimn    hydrogen    arsenate,    CaHA804+ 

iMol.  in  H,0.    (Debray,  A.  ch.  (3)  61. 419.) 

+HjO.  Min.  Haidinfferite.  Easily  sol.  in 
Acids. 

+2,4H20.  Min,  PharmacoliU.  Easily  sol. 
in  acids. 

+3H,0.  Insol.  in  H,0 ;  sol.  in  HCl,  HNO,, 
or  H»Aa04H-Aq;  also  in  (NH4)jS04,  NH4NO,, 
XH4C,H,0a,  and  NH4CH-Aq.    (Pfaflf.) 

Cilchtm  (etrahvdrogen  arsenate, 
CaH4(A804)t. 

Sol.  inHjO.    (Graham.) 

-l-HjO.  SI.  sol.  in  H,0.  Decomp.  by 
mucb  hot  H2O  into  H»As04  and  Cai(As04)i. 
'Hdnnann,  Dissert.  1879.) 

Calciiim  in«  (ferric)  arsenate,  6CaO,  4FetOi, 
5.\s^»-|-15H,0  (?). 
Min.  AraenioaideriU.    Sol.  in  acids. 

Caldum  magnesium  arsenate,  CasHs^As04)4» 
Mg*H,(AsO4)4-l-10H,O. 

Min.  Picropharmacolite.  Easily  sol.  in 
adds. 

CaifAs04)a,  Mg,(As04)s.  Sol.  in  HNO. + 
.\q.    (Kuhn.) 

Mm.  BerxeHUe.    Sol.  in  HNOi+Aq. 

Ca»Mg»H,4(A804)i4-l-49H,0.  Min.  Wap- 
pieriU. 

Calcnim  potassram  arsenate,  CaKAs04. 

(Lrfftvre,  A.  ch.  (6)  27.  5.) 
Caldiim  sodram  arsenate,  CaNaA804. 

(Lef^vre,  A.  ch.  (6)  27.  1.) 

CaO,  2Xa,0,  SAs/)*.  Not  attacked  by 
boiling  H3O;  easily  sol.  in  dil.  acids.  (Le- 
ftvre.) 

Cakiiim  nnmjl  arsenate,  Ca(U02)2(As04)2+ 
8H/). 
Min.  Uranoapinite. 

Cakram    vanadium    arsenate,     CaHAs04, 
2(VO,)H,As04+8H,0. 
•Sef  ArsenioTanadate,  calcium. 

Cakhmi  arsenate  chloride,  Cas(As04)si  CaCU. 

Insol.  in  H,0;  sol.  in  dil.  HNO,-|-Aq. 
Ucbartier.  C.  R.  66.  172.) 

3Cai^Ai^4)i,  CaCl,.  As  above.  (Le- 
fbaitier.) 

Ctroits  arsenate,  CeHA804. 
Inaol.  in  HjO.    Sol.  in  arsenic  acid+Aq. 
Bmelius.) 

Ceric    hydrogen    arsenate,    Ce(HAs04)i+ 
6H,0. 
Ppt.    Insol.  in  HsO  and  dil.  acids.    (Bar- 
bim,  B.  1910,  43.  2216.) 

Cerk  ddiydrogen  arsenate,  Ce(HsAs04)4+ 
4H/). 

Sol  m  cone.  HNOg.     (Barbieri  /.  c.) 


Chromic  arsenate,  2CrtOi,  3A820s. 

Insol.  in  H2O  and  cone,  boiling  acids.  (Le- 
f^vre,  A.  ch.  (6)  27.  5.) 

Chromic  jpotassium  arsenate,  2Cr20i|  3K2O, 
3AsiO». 
(Lef^vre.) 

Chromic  sodium  arsenate,  2Cr20i,  3Na20, 
3AS2O5. 

(Lef^vre.) 
Cobaltous  arsenate,  basic,  4CoO,  AstOf . 

Easily  sol.  in  acids.  (Cirentele,  J.  B.  1851. 
359.) 

Co(CoOH)As04.  Inribl.  in  H2O;  difficultly 
sol.  in  acids.    (Coloriano.) 

Cobaltous  arsenate,  Coi(As04)2+8H20. 

Ppt.  Insol.  even  in  boiling  H2O;  easily 
sol.  m  HNO„  HCl,  and  NH40H-f  Aq;  sol.  in 
H,As04+Aq  (Proust) ;  sol.  in  dil.  FeS04-|-Aq. 
(Karsten,  Pogg.  60.  266.) 

Min.  Cobalt  bloom,  Erythrite,    Easily  sol.  in 

6C0O,  2As20ft-f  3H,0.  Insol.  in  H2O;  dif- 
ficultly sol.  in  acids.  (Coloriano,  C.  R.  103. 
273.) 

2CoO,  A820».  SI.  attacked  by  boiling  H,0; 
easily  sol.  in  dil.  acids.    (Lef^vre.) 

Cobaltous  hydrogen  arsenate,  CoH4(As04)2. 
Sol.  in  H2C. 

Cobaltous  potassium  arsenate,  C0KASO4. 

(Lef^vre.) 

Cobaltous  sodium  arsenate,  CoNaAs04. 
(Lef^vre.) 
4CoO,  2Na20,  3As20».    (Lef^vre.) 

Cobaltous  vanadium  arsenate, 
Co(V02)2H2(As04)2+8H20. 
See  Arsenlovanadate,  cobaltous. 

Cobaltous  arsenate   ammonia,   Cot(As04)3, 
NH.+THjO. 
(Ducni,  A.  ch.  1901,  (7)  22.  185.) 
Co,(As04)2,  2NH,+6H20.    (Ducru,  I  c.) 
Co,(As04)2,  3NH,+5H,0.    (Ducru,  /.  c.) 

Cuprous  arsenate,  2CusO,  As20s. 
(Hampe,  Dissert.  1874.) 
4CU5O,  AsiOi.    (Hampe,  I.  c) 

Cuprous  pyroarsenate,  CU4AS2O7. 

Ppt.  Sol.  in  NH4OH  or  KOH+Aq. 
(Reichard,  B.  1898,  31.  2166.) 

Cupric  arsenate,  basic,  8CuO,  As20s+ 
12H,0. 

Min.  ChaloophylliU.  Easily  sol.  in  acids 
and  NH40H+Aq. 

6CuO,  A820i+3H,0.  Min.  AphaneaUe, 
Cliodasite.    Sol.  in  acids  and  aramoDia. 

5CuO,  A8tO»+2H20.     Min,,;pi:(ii^.    Sol. 

inHNC-hAq.  Digitized  by  ^    - 
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-f  5HiO.  Min.  CamwaUUe,  Sol.  in  acids, 
and  NH40H-f  Aq. 

+9HiO.    Min.  TirdiU. 

4CuO,  As20ft+H,0.  Inflol.  in  HiO.  (De- 
bray,  A.  ch.  (3)  61.  423.) 

Min.  Olivenite.  Sol.  in  acids,  and  NH4OH 
+Aq;  decomp.  by  hot  KOH-hAq. 


Aq 


\q;  decc 
f7H,0. 


Min.  EuchroiU.    Sol.  in  HNO,+ 


+4HH,0.    (Hirsch,  C.  C.  1891,  I.  15.) 

Cupiic  arsenate,  Cu}(As04)2. 

Insol.  in  H2O.  Easily  sol.  in  HQ+Aq;  si. 
sol.  in  other  acids;  sol.  in  NH40HH-Aq. 
(Coloriano,  C.  R.  108.  273.) 

Insol.  in  methyl  acetate.     (Naumann,  B. 
1909,  42.  3790.) 
V^Insol.  in  liquid  NH|.    (Franklin,  Am.  Ch. 
J.H598,  aO.  827.) 


[xip.  by  hot  t 
TrichaleUe. 


Easily  sol.  in 


+^tHiO.   Decomp.  by  hot  HiO.    (Debray.) 
4-5H,0.    Ml  "     • 

cold  HCl+Aq. 

Cupric  arsenate,  add,  5CuO,  2AsiO». 

Sol.  in  H,SO,+Aq.    (Vogel.) 

-f3H20.    (Salkowsky.) 

-1-8,  934  and  12HHiO.    (Hirsch.) 

CuHAs04+HiO.  Insol.  in  H,0.  (Color- 
iano.) 

-f  iHHjO.  Insol.  in  H,0.  (Debray,  A. 
ch.  (3)  61.  419.) 

8CuO,  3As,0»+12H,0.    (Hirsch.) 

Cupric  lead  arsenate,  3CuO,  PbO,  As,Of+ 
2H,0. 
Min.  Bayldaniie,    Nearly  insol.  in  HXO|-f 
Aq. 

Cupric  potassium  arsenate,  CuKAs04. 

Slowly  sol.  in  XH40H-|-Aq;  easily  sol.  in 
acids.    (Lef^vre,  A.  ch.  (6)  27.  5.) 

8CuO,  KsO,  AssOt.  Easily  sol.  in  dil.  acids. 
(Lef6vre.) 

Cupric  sodium  arsenate,  CuNaAs04. 

(Lef^vre.) 

3CuO,  Na,0,  2AsjO».  Very  sol.  in  dil. 
acids.    (Lefevre.) 

2Cu,(A804)i,  XaH,A804H-5H20.  Ppt. 
(Hirsch,  C.  C.  1891, 1.  15.) 

6Cu«(A804)2,  2XaH,A804,  Xa,HAs04+ 
13>2  HjO,  or  I6H2O.    Ppt.    (Hirsch.) 

3Cu,(A804)i,  Xa,HAs04-|-9}^H,0.  Ppt. 
(Hirsch.) 

4Cu,(As04)i,  Xa,HAs04-|-llH,0.  Ppt. 
(Hirsch.) 

Cupric  uranyl  arsenate,  Cu(U02)2(A804)i+ 
8H2O. 

(Werther,  A.  68.  312.) 
Min.  ZetmerUe. 

Cupric  vanadium  arsenate, 
Cu(V02),Hj(A804)i-h3H50. 
Sec  Arseniovanadate,  cupric. 


Cupric  arsenate  ammonia,  Cus(As04)s, 
3XH,+4H,0. 

Insol.  in  cold  or  hot  H|0.  (Damour,  J.  pr. 
87.  485.) 

2CuO,  AsiO*,  4XH,+3H,0.  Decomp.  by 
H,0.    (Schiff,  A.  128.  42.) 

Cupric  arsenate  calcium  carbonate,  5CiiO, 
AsiOf,  CaC0,+4H,0,  or  9H,0. 
Min.  TyrolUe,     Easily  sol.  in  acids,  and 
NH40H+Aq. 

Cupric  arsenate  sodium  chloride,  2Cua(AsO«)i,  - 
NaCH-7MH,0. 

Decomp.  by  hot  H|0.  (Hirsch,  Dissert. 
1891.) 

3Cu,(As04)i,  2NaCl+13J4H,0. 

+17>^H,0.    (Hirsch,  Z.c.) 

5Cu,(As04)t,  3NaCl-|-23H,0.    (Hirsch.) 

Didymium  arsenate,  DisHi(As04)s. 

Ppt.  Insol.  in  HjO;  si.  sol.  in  weak  adds. 
(Marignac,  A.  ch.  (3)  88. 164.) 

5Di,(As04)s,  AsiOf+3H,0.    Ppt. 

Gludnum  arsenate,  Gli(Afl04)2. 

Insol.  in  H]0;  sol.  in  HtAs04+Aq.  (Ber- 
zelius.) 

Gludnum  hydrogen  arsenate,  GIHASO4. 

Obtained  in  impure  state  by  heating  AstOi 
with  Gl(OH)i  in  a  sealed  tube  at  220^. 
(Bleyer,  Z.  anorg.  1912,  76.  287.) 

Gludnum  («<rahydrogen  arsenate, 
GlH4(As04)i. 
Very  hydroscopic.    (Bleyer,  Z.  anorg.  1912, 
76.  287.) 

Gludnum    potassium    arsenate,    KGLAa04, 
HG10+5H,0. 
Unstable.  Amorphous.  Easily  hydrolyxed, 
giving  more  basic  salts.    (Bleyer,  Z.  anorg. 
1912,  76.  289.) 

Gludnum  sodium  arsenate,  NaGlAs04, 
MG10+6H,0. 

Unstable.  Easily  hydrolyied.  (Bleyer, 
Z.  anorg.  1912,  76.  290.) 

Iron  (ferrous)  arsenate,  Fei(A804)t+ 
6H,0   (?). 

Ppt.  SI.  sol.  in  XH40HH-Aq.  Insol.  in 
(NH4)»A804+Aq  or  other  XH4  salts-fAq. 
(Wittstein.) 

+8HjO.  Min.  5ymptenf«.  Sol.  in  HCI4- 
Aq. 

Iron  (ferric)  arsenate,  bade,  lOFeiOs,  AssOi 
-I-24H2O. 


Insol.  in  XH40H+Aq.    (BerseliusO 
3FejO,,  2A82O6. 


2Fe,0,,  AS206H-12H 

+A 


Insol.  in  NH4OH 


3Fe,(As04)j,    Fe,0*H.+12H,0.    Min. 
Pharmaamderite.      Easilv     sol.     in     adds* 
decomp.  by  KOH  -h A^^'OOg  IC 
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Iron  (fenic)  anenate,  FesOi,  AstOf. 

Ppt   Inaol.  in  H|0.   Decomp.  by  hot  H  A 

Sol.  in  Ha,  HjSO*  and  HNO,.  (Meteke, 
Z.  anorg.  1898, 19.  473.) 

+4HsO.  Min.  ScorodiU.  Easily  sol.  in 
Ha+Ao;  inaol.  in  HNO|-|-Aq.* 

+8H1O.     Insol.  in  HjO.     When  freshly 

B)td.,  sol.  in  NH40H+Aq.    Sol.  in  HCl,  or 
NOi+Aq.     Insol.  in  HCiH,Oi,   or  NH4 
adts+Aq.    (Wittstein.) 

Sol.  in  wann  HjSOi+Aq  or  (NHOiSOiH- 
Aq.   (Berthier,  A.  ch.  (3)  7.  79.) 

Iron   (ferric)   arsenate,  acid,   FesO},3AsiO» 

+16.7H,0. 

Ppt ;  si.  sol.  in  acids  with  a  yellow  color,  and 
in  NH^OH-I-Aq  with  a  red  color.  (Metske, 
Z.  anorg.  1898,  19.  476.) 

2Fe^^3As,0»+12HA  Insol:  in  H/)  or 
HCiHA+Aq. 

Sol.  in  mineral  adds. 

SoL  only  in  cone.  HjAsOi+Aq. 

Sol  in  (NH4)sAs04,  and  other  NH4  salts 
+Aq.   (Wittstein.) 

SoLinNH^OH+Aq. 

+22HH,0.  Ppt.  SI.  sol.  in  acids  with 
i  yellow  color,  and  in  NH4OH  +Aq  with  a  red 
color.   (Metzke,  Z.  anorg.  1898, 19.  475.) 

Iron  (ferroferric)   arsenate,  6FeO,   SFeiOi, 
4As,0»-|-32H,0. 
InaolinHjO.   Sol.  in  HCl+Aq.   Deoomp. 
by  KOH+Aq.    (Wittstein,  J.  B.  1866.  243.) 

Iron  (ferric)    lead    arsenate,    5Fet(As04)s, 
Pb,fAs04)j. 
Min.  Carmine  Spar.  CarminUe.     Sol.   in 
adds;  KOH+Aq  dissolves  out  AsiOf.  (Sand- 

b€rger.) 

Iron  (foric)  potassium  arsenate,  2Fe30|, 
3K  A  3As,0s. 

Not  attacked  by  boiling  HiO;  easily  sol.  in 
<iiLaci(k    (Lef^vre.) 

Fe/:,,  KiO,  2As,0».    (Lefdvre.) 

Iron  <  ferric)  sodium  arsenate,  FejOa,  NaiO, 
2A«,0ft. 
Lef^vre.) 
2Fe:0,,  3NaA  3As,0».    (Lef^vre.) 

I^sflunnm  arsenate,  LaiH}(As04)s. 
Frmchs  and  Smith.) 
Doabtful.    (aeve,  B.  11.  910.) 

^arsenate,  basic,  15PbO,2AsiOf  (?). 
Ppt  (Strdmhohn,  Z.  anorg.  1904, 38. 446.) 

l«d  arsenate,  Pb,(As04)3. 

^InsoL  in  H,0,  NH4OH,  or  NH4  salts+Aq. 

^Htetein.) 

SoL  in  2703.5  pts.  HC,H|0|-|-Aq  contain- 
•f«38.W%  HC,H,0,.  (Bertrand,  Monit. 
^^t.  f3)  10.  477.) 

SoL  in  sat.  NaCl+Aq.  (Becquerel,  C.  R. 
».1523.)  -T-    M     V   -M 


Not  pptd.  in  presence  of  Na  citrate. 
(SpiUer.) 

Lead  pyroarsenate,  PbsAssO?. 
Insol.  in  H,0  or  HCiH,0«+Aq.    Sol.  in 

HCl,  or  HNO|+Aq.    (Rose.) 
Decomp.  by  cold  HiO.    (Lef^vre.) 
-|-H,0«PbHAs04.    Ppt.    (Salkowsky,  J. 

pr.  104. 109.) 

Lead  potassium  arsenate,  PbKAs04. 
(Lef^vre,  A..ch.  (6)27.5.) 

Lead  sodium  arsenate,  PbNaAs04. 

(Lefdvre.) 

4PbO,  2Na20,  3As/)f.  Superficially  de- 
comp. by  cold  HiO.    (Lef^vre.) 

Lead  arsenate  chloride,  3Pbs(As04)2,  PbCU. 
Sol.  in  dil.  HNO,+Aq.    (Lechartier.) 
Min.  Mimetite.   Sol.  in  HNOi,  and  KOH-f 

Aq. 

Lithium  arsenate,  LitAs04. 

Ppt.  Sol.  in  dil.  acids  and  in  HC,H«Oj+ 
Aq.    (de  Schulten,  Bull.  Soc.  (3)  1.  479.) 

LiH^^sO 4 + ViHiO.  Decomp.  by  H,0  into 
HtAs04  and  Li|As04.  (Ranmiebberg,  Pogg. 
128.  311.) 

Magnesium  arsenate,  Mg}(As04)t. 

Ppt. 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909  42.  3790.) 

H-7H,b,  +8H,0,  +10HA  and  +22H,0. 
(Gruhl,  Dissert.  1897.) 

H-8H,0.  Min.  m^mesiie.  Insol.  in  H,0; 
easily  sol.  in  acids. 

Magnesium  hydrogen  arsenate,  MgHAs04. 

+  i^H,0.  Insol.  in  HtO.  (de  Schulten,  C. 
R.  100.  263.) 

H-5H,0.    (Schiefer.) 

•f6KH,0.  Insol.  in  H,0.  1000  pts.  boiling 
HiO  dissolve  1.5  pts.    (Thompson.) 

Sol.  in  HNOi+Ac^  before  ignition,  but 
insol.  in  acids  after  igmtion.  (Graham,  A.  29. 
29.) 

+7H,0.  Mill.  RoesalerUe.  Sol.  in  HCl-f- 
Aq. 

Magnesium  tefrohydrogen  arsenate, 

MgH4(A804)3. 

Very  deliquescent;  sol.  in  HjO.    (Schiefer.) 

Magnesium  potassium  arsenate,  MgICA804. 
Insol.  in,  but  decomp.  by  cold  HiO.  (Rose.) 

Easily  sol.  in  dil.  acids.    (Lef^vre.) 
-}-7H,0.     (Kinkelin,  Dissert,  1893.) 
4MgO,  2K,0,  3AsiOft.     Not  attacked  by 

boiling  H|0;  slowly  sol.  in  dil.  acids.    (Le- 

(hyre.) 

Magnesium  potassium  hydrogen  arsenate, 
KMgH(As04)2+xH,0. 
Decomp.    by    H2O.      (Kinkelin,    D  fsert. 

1883.)  Digitized  by  V^OOgie 
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MgOffltCAsOOj-fSHjO.      (Chevron    and 
Droixhe,  J.  B.  1888,  523.) 

Macnesium    potassium    sodium    arsenate, 
MgiKNaCAsOOj+lOHjO. 

(Kinkelin,  Dissert.  1883.) 
Magnesium  sodium  arsenate,  MgNaAsOi. 

Insol.  in  HiO.    Very  si.  sol.  in  dil.  acids. 
TLef^vre ) 

4MgO',  2Na,0,  3A8,0».    (Lef^vre.) 

Magnesium  vanadium  arsenate, 
MgH,(VO,)i(A804)i+9H,0  and 
MgHAsO*,  2(VO,)H,Afl04+9H,0. 
See  Arseniovanadate,  magnesium. 

Magnesium  arsenate  chloride,  Mgs(As04)ii 
MgCl,. 
Insol.  in  HiO;  sol.   in  dil.  HNOs+Aq. 
(Lechartier,  C.  R.  66. 172.) 

Magnesium  arsenate  fluoride,  Mgi(As04)ii 
MgF,. 
Insol.   in   HiO;   sol.  in  dil.   HNO,+Aq. 
(Lechartier.) 

Manganous  arsenate,  basic,  6MnO,  AssOsH- 
3H,0  (?). 
Min.    Chondroarsenite.    Easily  and  com- 
pletely sol.  in  dil.  HCl,  and  HNOi+Aq. 

Manganous  arsenate,  Mns(A804)i+HiO. 

Insol.  in  HjO;  si.  sol.  in  acids.    (Coloriano, 
C.  R.  103. 273.)  ,      ,     .      xT^ 

5MnO,  2Asi06-h5HiO.  Insol.  in  H,0. 
(Coloriano.)  ^         , ,  xx  ^ 

2MnO,  AsiO».  SI.  decomp.  by  cold  H,0, 
but  rapidly  on  heating.    (Lefevre.) 

MnHAs04-fHtO.      Decomp.    by    boihng 
H,0  into  5MnO,  2A8,05+5HjO.     Sol.   in 
HNO,,  H,S04,  or  H,A804+Aq. 
Manganous  t^frohydrogen  arsenate, 
MnH4(A804)2. 

Deliquescent.  Easily  sol.  in  HjO.  (Schiefer.) 

Manganous  potassium  arsenate,  MnKAs04. 
(Lef^vre,  A.  ch.  (6)  27.  5.) 

Manganous  sodium  arsenate,  MnNaAs04. 
Very  sol.  in  dil.  acids.    (Lef^vre.) 
2MnO,  4NaiO,  3As«0ft.    Not  attacked  by 

boiling  H,0;  very  sol.  in  dil.  acids.   (Lef^vre.) 

Manganous  arsenate  chloride,  Mn}(A804)2, 
MnCl,. 

Insol.   in  HjO;   sol.   in  dil.   HNOa+Aq. 
-  (Lechartier,  A.  68.  259.) 
Manganic  arsenate,  Mni(As04)i-h2HiO. 

Insol.  in  HjO;  sol.  in  acids. 
Mercurous  arsenate,  (Hgi)s(A804)t. 

Insol.  in  H,0;  difficultly  sol.  in  acids. 
(Coloriano,  C.  R.  103.  273.)  Ppt.  (Haack, 
C.  C.  1890,  II.  736.) 


Hg,(AsOi)i.  Insol.  in  H,0.  HCtHiO,,  or 
alcohol.  Decomp.  by  cold  HCl+Aq.  SI.  sol. 
in  cold  HNOi-f-Aq,  from  which  it  is  precipi- 
tated by  NH4OH  as  Hg2HAs04.  (Simon, 
Pogg.  41.  424.) 

Mercurous  hydrogen  arsenate,  HgiHAs04. 

Insol.  in  HjO,  HCiHjOa,  or  NH40H+Aq. 
Decomp.  by  cold  HCl-f  Aq;  sol.  in  cold  HNCJi 
+Aq  without  decomp;  very  si.  sol.  without 
decomp.  in  NH4NOi4- Aq.  (Simon,  Pogg.  4L 
424.) 

Mercuric  arsenate,  Hgs(A804)s. 

Ppt.  Sol.inH^4s04orHNOs+Aq.  (Bag- 
man.) Very  si.  sol.  in  HjO.  EasUy  sol.  in 
HCl+Aq.  SI.  sol.  in  HNOa+Aq.  Insol.  in 
H,As04-f  Aq.    (Haack,  C.  C.  1890,  II.  736.) 

Mercurous  silver  arsenate,  HgsAgAs04. 

Sol.  in  hot  cone.  HNO|.  (Jacobsen,  Bull. 
Soc.  1909,  (4)  6.  948.) 

Mercurous  arsenate  nitrate,  HgsAs04,  HgNd 
4-H,0. 

Insol.  in  HiO  or  HC,H,Oa;  sol.  in  HNO,+ 
Aq.    (Simon,  Pogg.  41.  424.) 

3Hg,A804,2HgN03,2HgiO.  Ppt.  (Haack.) 

Molybdenum  arsenate. 

Ppt. 
Nickel  arsenate,  basic,  5NiO,  AstO«. 

Min. (Bergemann.) 

Ni(NiOH)A804.  Difficultly  attacked  by 
acids  or  alkalies.  (Coloriano,  Bull.  Soc.  (2) 
46.  241.) 

5NiO,  2As,0*+3H,0.     As  above. 

Nickel  arsenate,  Nii(A804)s. 

Min. (Bergemann.) 

H-xHjO.  Insol.  in  H2O.  Sol.  in  HiAsO«, 
and  cone,  mineral  acids.  Easily  sol.  in 
NH40H-hAq. 

-h2H20.  Insol.  in  H,0;  difficultly  sol.  in 
acids.    (Coloriano,  Bull.  Soc.  46.  241.) 

-f8H20.  Min.  NickeJMomn,  AnnabergUe. 
Easily  sol.  in  acids. 

NiHA804+HsO.  Sol.inHsO.  Difficultly 
attacked  by  acids.  (Coloriano,  C.  R.  103. 
274.) 

Nickel  potassium  arsenate,  12NiO,  3KsO, 
5AsjOs. 

(Lef^vre.) 

2NiO,  K,0,  As,0».  Rapidly  sol.  in  dil. 
acids.    (Lef^vre.) 

Nickel  sodium  arsenate,  NiNaAs04. 
Very  slowly  sol.  in  dil.  acids.    (Leffevre.) 
4NiO,  2NaiO,  3As,0i.    (Lef^vre.) 

Nickel  arsenate  ammonia, 
Ni,(As04)2,NH,+7H,0. 
Ni,(As04),,2NH,-h6H,0. 
Xi,(As04)2,3NH,+5H,0.     (Ducni,  C.  R. 

1900, 131.  703^^.^^,  .y^OOgie 
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PtlUdinm  arsenate  (?). 

Ppt: 

Platiiram  arsenate  (?). 

Ppt.    Sol.  in  HNO,H-Aq. 
Potasshim  arsenate,  K3A8O4. 

Ddiquescent.  Very  sol.  in  HiO.  (Graham, 
Pogg.  S2.  47.) 

Inaol.  in  ethyl  acetate.  (Naumann,  B. 
1904,  87.  3601.) 

Potasshim  hydrogen  arsenate,  K3HA8O4. 

Sol.  in  HaO. 
Potassinm  (fthydrogen  arsenate,  KHiAsOi. 

Sol.  in  5.3  pts.  HjO  at  6**,  forming  a  solu- 
tion of  sp.  KT.  1.1134.  Much  more  sol.  in  hot 
HsO.    InsoT.  in  alcohol. 

80L  in  26.666  pto.  boiling  oonc.  alcohol    (Wensel.) 

Potasshun  sodium  hydrogen  arsenate, 
KNaHA804-fl6H,0. 

Sd.  in  H,0. 

K,Na4H«(A804)4+9H,0.  Sol.  in  H,0,  and 
not  easily  decomp.  thereby  into  its  constitu- 
ents.   (Filhol  and  Senderens,  C.  R.  96.  343.) 

Potassinm  strontium  arsenate,  KSrA804. 
(Lefivre,  C.  R.  108.  1058.) 

Potassium  vanadium  arsenate,  K(V0i)tAs04 
+2HH,0. 

Su  Arseniovanadate,  potassium. 
Potissram  zinc  arsenate,  KZnA804. 

(Lcf^vre.) 
Potassium  arsenate  sulphate. 

Ste  Arseniosulphate,  potassium. 
Khodhmi  arsenate  (?). 

Ppt. 
Snbidtnm  metoarsenate,  RbAsOi. 

Sol.  in  H2O.  (Bouchonnet,  C.  R.  1907, 
144. 642.) 

Rnbidhmi  arsenate,  Rb»A804+2H|0. 

V«y  hydroscopic;  sol.  in  HiO  to  give  an 
alkaline  solution.    Absorbs  CXDj  from  the  air. 
Bouchonnet,  Lc.) 

Rnbidhmi  pyroarsenate,  Rb4Ass07. 
(Bouchonnet,  Ix.) 

Rnbidium  hydrogen  arsenate,  Rb2HAs04+ 
+H,0. 
Absorbs  COt  from  the  air.    Very  hydro- 
»opic;  sol.  in  HjO.    Insol.  in  alcohol.    (Bou- 
dxnnet,  <.c.) 

ftobidinm  <fthydrogen  arsenate,  RbUsAs04. 

N'ot  hydroscopic.  Very  sol.  in  H,0;  aq. 
flobtion  is  acid  to  litmus.    (Bouchonnet,  Z.cJ 

Sirsr  arsenate;  Ag«As04. 

losol.  in  HfO.  Sol.  in  acids;  easily  sol. 
in  H,As04-f  Aq.    (Joly,  C.  R.  108.  1071.) 


1 1.  H,0  dissolves  0.0085  g.  Ag,A804  at  20^. 
(Whitby,  Z.  anorg.  1910,  67.  108.) 

Much  less  sol.  in  H8A6O4  than  AggP04. 
(Graham.) 

Sol.  in  NH40H-f  Aq.    (Scheele.) 

Sol.  in  (NH4)iC0,+Aq.  Insol.  in  NH4 
sulphate,  nitrate,  or  succinate +Aq.  (Witt- 
stem.) 

Very  si.  sol.  in  NH4N0j+Aq,  more  easily 
in  HC,H,0,+Aq.    (Graham.) 

Sol.  in  Na2S20sH-Aq,  but  not  so  easily  as 
Ag,P04. 

Not  pptd.  in  presence  of  Na  citrate. 
(Spiller.) 

Insol.  in  liquid  NHj.  (Gore,  Am.  Ch.  J. 
1898,  20.  829.) 

Silver  hydrogen  arsenate,  Ag2HAs04. 

Decomp.  by  H,0,  with  formation  of 
AgiAs04.    (Setterberg,  Berz.  J.  B.  26.  208.) 

AgH2As04.  Decomp.  by  H2O.  (Joly,  C. 
R.  103.  1071.)  ^* 

AgjO,  2AS2O6.  Decomp.  by  H,0.  Rather 
si.  sol.  in  HN0|H-Aq.  Very  easily  sol.  in 
NH40H+Aq.  (Hurtzig  and  Geuther,  A. 
111.  168.)  ; 

Silver  arsenate  ammonia,  Ag,As04,  4NH8. 

Easily  sol.  in  H,0.  (Widmann,  Bull.  Soc. 
(2)  20.  64.) 

Silver  arsenate  sulphate,  3Ag20,  AsjOs,  SOi. 
Decomp.    by    H,0,    with    separation    of 
AgsAs04;  decomp.  by  dil.  HjSOi+Aq.    (Set- 
terberg, Berz.  J.  B.  26.  209.) 

Sodium  arsenate,  NaiAs04-|-12H20. 

Permanent  in  dry  au-.  Sol.  in  3.57  pts.  HjO 
at  15.5°.  (Graham.)  100  pts.  H,0  at  15.5** 
dissolve  28  pts.  Na8As04H-12H,0.  (Ber- 
zelius.)  Sol.  m  3.75  pts.  H2O  at  17**;  or  100 
pts.  H2O  at  17**  dissolve  26.7  pts.;  or  sat. 
Na,As04+Aq  at  17**  contains  21.1%  NajAsO* 
H-12H,0  or  10.4%  Na,A804,  and  has  sp.  gr. 
1.1186.    (Schiff,  A.  113.  350.) 

Melts  in  crystal  HjO  at  85.5°. 

Sp.  gr.  of  Na,As04-f  Aq  at  17°. 
%  =  %Na,As04H-12H20. 


% 

Sp.gr. 

% 

Sp.gr. 

% 

Sp.  gr. 

1 

1.0053 

9 

1.0490 

17 

1.0945 

2 

1.0107 

10 

1.0547 

18 

1.1003 

3 

1.0161 

11 

1.0603 

19 

1.1061 

4 

1.0215 

12 

1.0659 

20 

1.1121 

5 

1.0270 

13 

1.0716 

21 

1.1179 

6 

1.0325 

14 

1.0773 

22 

1.1238 

7 

1.0380 

15 

1.0830 

8 

1.0435 

16 

1.0887 

(Schiff,  calculated  by  Gerlach,  Z.  anal.  8. 286.) 

••An 
alcoho 

Beniate  of  i 
L    (Wenael. 

loda*' 

dioBolves  ii 

i  60  I 

>ta.  boiUog 

-f  4MH2O.    (HaU,  Chem.  Soc.  61.  93.) 
-flOHjO.    Efflorescent.    (Hall.)  jie 
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Sodium    hydrogen    arsenate,    Na2HA804+ 
7H,0. 

Not  efflorescent.    (Schiff.) 

Solubility  in  Pb(NO|)s+Aq.  A  table  is 
given  which  records  the  g.  of  A^SaOt  in  100  cc. 
of  the  filtrate.  (Curry,  J.  Am.  Chem.  Soc. 
1915,  37.  1685.) 

H-7>^H,0.    (Lescoeur,  C.  R.  104. 1171.) 

-}-12H,0.  Efflorescent.  Sol.  in  H,0;  sol. 
in  1.79  pts.  H,0  at  14^  or  100  pts.  H,0  at 
14**  dissolve  56  pts.  Na2HAs04+12H,0.  Sat. 
NajHAs04+Aq  contains  35.9%  Na4HA804+ 
12H|0,  or  16.5%  NajHAs04,  and  has  sp.  gr.  = 
1.1722.    (Schiff,  A.  113.  350.) 

100  pts.  HsO  at  7.7f*  dissolve  22.268  pts.  (Thomp- 
son.) 

100  pts.  H,0  dissolve  17.2  pte.  Na,HAs04 + 
I2H2O  at  0**,  and  140,7  pts.  at  30**.  (Tilden, 
Chem.  Soc.  46.  409.) 

Melts  in  crystal  H,0  at  28°.    (Tilden.) 

Sp.  gr.  of  Na,HA804+Aq  at  14°. 
%  =  %Na,HAs04-f  12H,0. 


% 

Sp.gr. 

% 

Sp.  gr. 

% 

Sp.gr. 

1 

1.0042 

15 

1.0665 

29 

1.1358 

2 

1.0084 

16 

1  0712 

30 

1.1410 

3 

1.0126 

17 

1.0759 

31 

1.1463 

4 

1.0168 

18 

1.0807 

32 

1.1516 

5 

1.0212 

19 

1.0855 

33 

1.1569 

6 

1.0256 

20 

1.0904 

34 

1.1623 

7 

1.0300 

21 

1.0953 

35 

1.1677 

8 

1.0344 

22 

1.1003 

36 

1.1731 

9 

1.0389 

23 

1.1052 

37 

1.1786 

10 

1.0434 

24 

1.1103 

38 

1.1841 

11 

1.0479 

25 

1.1153 

39 

1.1896 

12 

1.0525 

26 

1.1204 

40 

1 . 1952 

13 

1.0571 

27 

1.1255 

14 

1.0618 

28 

1.1306 

(Schiff,  calculated  by  Gerlach,  Z.  anal.  8. 280.) 

Insol.  in  alcohol. 
-fl3MH,0.    (Setterberg.) 

Sodium  dihydioftn  arsenate,  NaH2A804+ 
HjO. 

More  sol.  in  HjO  than  NaiA804  or 
Na2HAs04.    (Schiff.) 

-I-2H2O.  Efflorescent.  (Joly  and  Duffet, 
C.  R.  102.  1391.) 

Sodium  trthydrogen  diarsenate, 
Na,H3^A804)2-h3H20. 
Sol.  in  H2O.    (Filhol  and  Senderens,  C.  R. 
95.  343.) 

Sodium  strontium  arsenate,  NaSrA804. 
Not  attacked  by  boiling  H2O.    (Lefdvre.) 
+9Hj().   Scarcely  sol.  in  H2O.    (Joly,C.R. 

104.  905.) 

-flSHjO.    (Joly.) 

Sodium  uranyl  arsenate,  Xa(U02)As04. 
Ppt.    (Werther,  A.  68.  312.) 


Sodium  zinc  arsenate,  NaZnAfl04. 
Slowly  sol.  in  dil.  acids.    (Lef^vre.) 
NaiZnAsfO?.    As  above.    (Lef^vre.) 

Sodium  arsenate  fluoride,  NatAs04,  NaF+ 
12H,0. 
Sol.  in  9.5  pts.  H,0  at  25**,  and  2  pts.  at 
75^    (Briegleb,  A.  97.  95.) 

Sodium  arsenate  stannate,  6Na«0,  2Aa30i, 
SnO,+50H,O. 

More  difficultly  sol.  than  sodium  stannate. 
(Haeffely,  Phil.  Mag.  (4)  10.  290.) 

5Na»A804,  NaiSnOj+60HtO.  (PrandtJ, 
B.  1907,  40.  2133.) 

Sodium  arsenate  sulphate,  NasAssOit, 
2Na,S04. 
Sol.  mHiO.    (Mitscherlich.) 
Na4Asi07,  Na,S04.    (Setterberg.) 

Sodium  arsenate  tungstate,  Na4Ass07, 
Na,W,Oio-f20H,0. 
See  Arseniotungstate,  sodium. 

Strontium  arsenate,  Sri(As04)>. 

Not  attacked  by  boiling  HtO;  easily  sol.  in 
dil.  acids.    (Lef^vre,  A.  ch.  (6)  27.  5.) 

Strontium  pj/roarsenate,  SrsAssOr. 

Decomp.  by  cold  HjO  into  SrHAs04+ 
IHH2O.    (Lefevre.) 

Strontium  hydrogen  arsenate,  SrHAfi04+ 
1>^H,0. 

Insol.  in  cold,  but  decomp.  by  hot  HsO  into 
a  basic,  and  a  sol.  acid  salt.  100  pts.  HjO  at 
15.5**  dissolve  0.284  pt.    (Thompson,  1831.) 

Sol.  in  HC,H,02,  and  very  easily  in  HC1+ 
Aq.    (Kotschoubey,  J.  pr.  49.  182.) 

Sol.  in  HNO,-f  Aq. 

SrH4(A804)tH-2H20.  Partly  sol.  in  H,0. 
(Hdrmann,  Dissert.  1879.) 

Strontium  vanadium  arsenate,  SrHA804« 
2(V02)H2A804-f7HH,0. 
See  Arseniovanadate,  strontium. 

Strontium    arsenate    chloride,    3Srs(A804)f, 
SrCl,. 
Insol.  in  H2O;  easily  sol.  in  dil.  HNOj+Aq. 
(Lechartier,  C.  R.  66.  172.) 

Thallous  arsenate,  TlsAs04. 
Sol.  in  HjO.    (WiUm,  A.  ch.  (4)  6.  5.) 

Thallous  hydrogen  arsenate,  TISHA8O4. 
Very  easily  sol.  in  HjO.    (Willm.)    . 

Thallous  dihydrogen  arsenate,  TlHtAs04. 

Easily  sol.  in  H2O.    (WiUm.) 

Thallic  arsenate,  TL\s04+2H,D. 

Insol.  in  H2O;  sol.  in  HCl+Aq;  decomp. 
by  NH,OH,  or  |^Q,|y^^ie((,Wimn.) 
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Thorhim  hydrogen  arsenate,  ThCHAsOOsH- 
6H,0. 
Inaol.  in  HjO  or  HsAa04H-Aq.    (Berzelius.) 
Ppt;  inaol.  in  HjO.    (Barbieri,  C.  A.  1911. 

3385.) 
Th(H»A804)4+4HsO.    Decomp.  by  H,0. 

(Barbieri,  L  c.) 

Tin  (stannous)  arsenate,  SnHAs04+3^H20. 
Inaol.  in  HzO.    (Lensaen,  A.  114.  113.) 

Tin  (stannic)  arsenate,  2Sn02,  AssOs. 

Ppt.  Inaol.  in  HjO  and  dil.  HNO,+Aq. 
(Haeffdy,  Phil.  Mae.  (4)  10.  290.) 

Sn,(As04)4+6HiO.  Inaol.  in  HjO;  aol.  in 
cone.  HCl+Aq.  and  in  aqua  regia;  inaol.  in 
HNO,H-Aq  or  H1SO4.  (Williama,  Proc.  Soc. 
Manchester,  16.  67.) 

CoOaidal..  Very  alowly  aol.  in  H2O1  from 
which  it  ia  pptd.  by  HCl,  HNO,,  or  H,S04+ 
Aq;  alao  by  BaCli,  CaCU,  NH4CI,  and  FeCl, 
+Aq,  and  by  AgNOi,  or  KI + Aq.  Not  pptd. 
by  alcohol,  HCjHjO,,  HgCl,,  Na,CO,,  K,CO,, 
or  (NH4)iCOi+A9.  The  pptd.  jelly  ia  read- 
ily sol.  in  cone,  acida,  and  KOH,  or  NaOH-f- 
Aq.   (Williama,  l.c) 

Tin  (stannou8)arsenate  chloride,  Sni(Aa04)2, 
Sna8+2H,0. 
Decomp.  on  air.    (Lenasen,  A.  114.  113.) 

Tttanhun  arsenate  (?). 

InaoL  in  HsO.  Sol.  in  titanic  acid,  araenic 
acid,  or  HCl+Aq.  Sol.  in  Ti  aalta+Aq. 
(Roee.) 

Titanyl  arsenate,  STiO,,  2AatOs. 

Sol.  in  acida  without  decomp.  Scarcely 
attacked  by  KOH  or  by  NH40H-f  Aq. 
fReichard,  B.  1894,  27.  1026.) 

UruKms  arsenate,  U8(Aa04)t. 
Ppt. 

Uraiuras  hydrogen  arsenate,  UH](As04)t+ 
3H,0. 

Ppt.   Sol.  in  HCl+Aq. 
Unmyl  arsenate,  (UO,)HA804+4H,0. 

Inaol.  in  H,0,  HdHgOj,  and  aaline  aolu- 
tions,  aa  XH4C1+Aq;  aol.  in  the  mineral 
aoda;  aol.  in  K,CO,+Aq.  (Werther,  A.  68. 
313.) 

(U0,)H4(A804)i+3H,0.    (Werther.) 

'  L'Oi) jAbjOt.    Inaol.  in  H2O;  aol.  in  acids. 

<U0,),fAflO4)2+12H,O. 

Min.  Troegerite. 

Vaaadimn  dihydrogen  arsenate,  ( V02)H2A804 
+4H,0. 

Easily  aol.  in  HjO.  (Friedheim,  B.  23. 
2600.) 

See  Arsenlovanadic  acid. 

Visadhnn  zinc  arsenate,  (V02)3ZnH3(A804)s 
+5}iHA  and  2(  VO,)H,A804+6HH,0. 
See  Arsenioyanadate,  zinc. 


Vanadyl  arsenate,  (V0)iHAa04+H,0. 

Very  alowly  aol.  in  HjO;  inaol.  in  alcohol; 
eaaily  aol.  in  HCl+Aq.    (Beraeliua.) 

Compoaition  given  by  Friedheim  (B.  28. 
2600). 

Yttrium  arsenate,  YtHA804. 

Ppt.  Inaol.  in  acetic,  eaaily  aol.  in  mineral 
acida. 

Zinc  arsenate,  basic,  4ZnO,  AaiO»+H20. 

(Friedel,  J.  B.  1866.  949.) 

Min.  Adamite.  Eaaily  aol.  in  dil.  HCl  +Aq, 
and  ia  attacked  by  HCjHiOj. 

Zinc  arsenate,  Zns(Aa04)2. 

(deSchulten,  BuU  Soc.  (3)  2.  300.) 

+3H,0.  Ppt.  Sol.  in  HNOi,  and  H,Aa04 
+Aq.    (K«ttig,  J.  pr.  48.  182.) 

+8H,0. 

Min.  K6UigUe, 

Zinc  arsenate,  add,  Zn»Hs(Aa04)4. 

Easily  aol.  in  cold  HCI+Aq,  leas  eaaily  in 
cold  HNO,.  Sol.  in  KOH,  or  NaOH+Aq 
(Qoiguel.  Diaaert,  1894.) 

+3H1O.  Inaol.  in  HjO;  aol.  in  HtAa04,  or 
HNO,+Aq.    (MitacherUch.) 

+5H,0.  SoL  in  dil.  HCl+Aq.  (Demel,  B. 
12. 1279. )  Could  not  be  obtained,  (Coloriano, 
BuU.  Soc.  (2)  46.  709.) 

2ZnO,  AajOft.  Very  slowly  decomp.  by 
cold,  rapidly  by  boiling  HiO.    (Lef^vre.) 

ZnHAa04+H,0.  Inaol.  in  HjO.  (Debray, 
BuU.  Soc.  (2)  2.  14.) 

Decomp.  by  hot  HjO  into  4ZnO,  A8,0s+ 
H,0.    (Coloriano.  C.  R.  103.  273.) 

Zn(Zn0H)^Aa,07+7H,0  (Gorgeul.) 

Zinc  arsenate  ammonia,  Zns(Aa04)s,  2NHs+ 
3H2O. 
Insol.  in  HjO;  sol.  in  acids,  NH4OH,  or 
KOH+Aq.    (Bette,  A.  16.  141.) 

Zirconium  arsenate,  2ZrOs,  AsiOs+VsHsO" 
(ZrO)HA804+J^HjO. 
Ppt.   Inaol.  in  H2O  or  HCl+Aq.    (PaykuU, 
B.  6.  1467.) 

Perarsenic  acid. 
See  Perarsenic  acid. 

Arsenicotungstic  Acid. 

Ammonium  vanadium  arsenicotungstate. 
See  Arsenicovanadicotungstate,  ammonium. 

Arsenicovanadicotungstic  acid. 

Ammonium    arsenicovanadicotungstate, 

16(NH4),0,  5A82O8,    15V,0,,  26WO,+ 
IOIH2O. 
SI.  sol.  in  cold,  readily  sol.  in  hot  H2O. 

(Rogers,  J.  Am.  Chem.  Soc.  1903,  26.  308.) 

Arsenimide,  As2(NH)3. 

Decomp.  by  H2O.     (Hugot ^0,^1^1904, 

139.  56  )  Digitized  by VjOXJVIc 
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Arsenioarsenic  add,  3AbsOi,  2ABtOt  + 
3H,0. 

Decomp.  by  H^O.    (Joly,  C.  R.  100.  1221.) 

SAsjOa,  AsaOsH-HjO.  Decomp.  by  H2O. 
(Joly.) 

AsjOi,  AsaOft-hHjO.  Decomp.  by  HjO. 
(Joly.) 

See  also  Arsenic  trioidde  pentoidde. 

Arseniochromic  acid. 

Ammonium   arseniochromate,   2(NH4)20, 
AssOfi,  4CrO,+HjO. 

Insol.  in  H2O.  (Friedheim  and  Mozkin, 
Z.  anorg.  1894,  6.  280.) 

3(NH4)jO,  A82O5,  8CrO|.  Decomp.  by 
recryst.  from  HjO.  (Friedheim  and  Mozkin, 
Z.  anorg.  1894,  6.  281.) 

Potassium  arseniochromate,  2K2O,  AS2O6, 
4CiO,. 

Decomp.  by  recryst.  from  H2O.  (Friedheim 
and  Mozkin,  Z.  anore.  1894,  6.  275.) 

2K2O,  A82OV  4CrO|-fH20.  Decomp.  by 
recryst.  from  H2O.  (Friedheim  and  Moz- 
kin, L  c.) 

Arseniomolybdic  acid,  AssOt,  6M0O1  + 
IOH2O. 

By  recryst.  from  H2O  the  comp.  with  I8H2O 
is  formed.    (Pufahl,  Dissert.  1888.) 

+I6H2O.     Sol.  inHjO.    (Debray.) 

+I8H2O.  Completely  sol.  in  H2O.  Sp.gr. 
of  sat.  solution  at  18.8°  is  2.21.  Easily  sol.  in 
abs.  alcohol.  Insol.  in  CS2,  liq.  hydrocarbons 
andCHCU.    (Pufahl, /.c.) 

As20»,  7MoO,H-14H20.  (Seyberth,  B.  7. 
391.) 

AsjOfi,  18Mo03H-28H20.  Ver>'  sol.  in  H2O. 
Sp.  gr.  of  sat.  solution  at  18.3**  =  2.45  and  1  cc. 
contains  2.16  g.  acid.  Easily  sol.  in  absolute 
alcohol;  insol.  in  CS2,  liquid  hydrocarbons 
andCHClj.    (Pufahl,  Z.c.) 

Sol.  in  ether  with  subsequent  separation 
into  two  layers.  See  Phosphotungstic  acid. 
(Drechsel,  B.  20.  1452.) 

+38H2O.  Efflorescent.  When  recryst. 
comp.  with  28H2O  is  formed.    (Pufahl,  I.e.) 

AS2O6,  20MoO,+27H,O.  SI.  sol.  in  HNOs 
-f  Aq.    (Debray,  C.  R.  78.  1408.) 

Ammonium  arseniomolybdate,  (XH4)20, 
A82O5,  2Mo03-f  3H,0. 

(Friedheim,  Z.  anorg.  1894,  6.  28.) 

4-41120.    (Friedheim,  I.e.) 

(NH4)20,  AS2O6,  6Mo03-f2H20.  SI.  sol. 
in  cold  H2O;  sol.  in  acids.    (Debray.) 

-f-4H20.  SI.  sol.  in  cold,  very  easily  sol.  in 
hotH20.    (Pufahl, /.c.) 

2fNH4)20,  AS2O5,  6MoO,-f 6H2O.  SI.  sol. 
in  H2O.  Cannot  be  recrj'st.  therefrom. 
(Pufahl.) 

+  I2H2O.  (Friedheim,  Z.  anorg.  1894,  6. 
31.) 

3fXH4)20,  AsiOs,  6MoO,+4H,0.  (Fried- 
heim, I.e.) 


+8H,0.    (Friedheim,  i.c.) 

(NH4)20,  2H2O,  7MoO„  As,Os-h4H20. 
Sol.  in  hot  H2O.    (Seyberth,  B.  7.  391.) 

Not  obtained.    (Pufahl.) 

7(NH4)20,     2As20ft,     14MoO,H-28H,0. 
(Friedheim,  Lc.) 

5(NH4),0,As20j,16MoO,H-5H20.  (Fried- 
heim, Z.  anorg.  1894,  6.  31.) 

5(NH4),0,As20»,16MoO,-f9H,0.  Nearly 
insol.  in  cold,  sol.  in  boiling  HjO.  Easily  sol. 
in  NH40H-f  Aq.    (Gibbs,  Am.  Ch.  J.  3.  402.) 

■fl2H,0.     (Pufahl,  i.c.) 

2(NH4),0,       AS2O6,       18Mo03H-17H,0. 

(Pufahl,  i.c.) 

3(NH4)20,As206,18MoO,+14H20.  Very 
sol.  in  H2O  and  alcohol.  (Kehrmann,  Z. 
anorg.  1894,  7.  421.) 

3(NH4)20,  As,Oft,  2OM0O,.  EasUy  soL  in 
H,0.    (Debray,  C.  R.  78.  1408.) 

3(NH4)20,  AS2O6,  24MoO,+12H,0.  De- 
composed by  HjO,  especially  when  boiling. 
Easily  sol.  in  NH40HH-Aq,  less  easily  sol.  in 
warm  H2SO4  and  boiling  H,As04-hAq.  81. 
sol.  in  molybdic  acid+Aq,  HNOi,  and  cone. 
NH4N0,+Aq.    (Pufahl,  Z.c.) 

Barium  arseniomolybdate,  BaO,  A620ft, 
GMoOaH-lOHjO. 

SI.  sol.  in  H2O.  Partially  decomp.  by  boil- 
ing.   (Pufahl,  Z.C.) 

3BaO,  AstOft,  6M0O,.  SI.  sol.  in  H,0. 
(Pufahl,  U.) 

3BaO,  AsjOft,  7MoO,,    Ppt.    (Seyberth.) 

3BaO,  AsjOft,  I8M0O,.  Decomp.  by  H,0. 
(Pufahl,  I.e.) 

Cadmium  arseniomolybdate,  CdO,  2HsO, 
AS2O6,  OMoOaH-llHjO. 

(Pufahl.) 

3CdO,  3H2O,  AS2O6,  18MoO,-h33HA 
(Pufahl.) 

Caesium    arseniomolybdate,    CS2O, 

6M0O3. 
SI.  sol.  in  H2O.    (Pufahl,  I.e.) 
4CS2O,    AS2O6,    26Mo03-hl5H20. 
(Ephraun,  Z.  anorg.  1910,  65.  246.) 

Calcium    arseniomolybdate,    CaO, 
6MoO,H-10H2O. 

Rather  difficultly  sol.  in  cold  H2O.  (Pufahl, 
I.e.) 

3CaO,  AsiOs,  6M0O,.  As  Ba  salt.  (Pu- 
fahl, I.e.) 

3CaO,  AS2O5,  18MoO,-f  32H2O.  Verj-  sol. 
in  H2O.  Solution  sat.  at  18**  has  sp.  gr. « 
2.163.    (Pufahl,  i.c.) 

Cobalt  arseniomolybdate,  CoO,  2H2O,  AsjO^, 
6Mo03-fllH20. 

(Pufahl.) 

3CoO,    3H2O,    AS3O5,     18MoO,-f-33H,0. 

(Pufahl.) 

Cupric  arseniomolybdate,  CuO,  2HjO,  AsjO*. 
6MoO,-M5H20.    (Pufahl.) 
3CuO,    3HiO, 
(Pufahl.) 


AfitO*, 


Ppt. 
AsjO*, 


''9i.Ji^cf&§i2'+^^'^- 
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lidihim     arseniomolybdate,     LisO,     AssOi, 
eMoO,+14H,0. 
Very  sol.  in  H,0.    (Pufahl,  U.) 
3Li/),  Aa,0»,  18MoOiH-34H,0.    Solution 

sat.  at  15"*  has  sp.  gr.  of  2.481.    (Pufahl,  U.) 

lUgneshim  arseniomolybdate,  MgO,  AssOf, 
6MoO,-hl3H,0. 
Very  sol.  in  HjO.    (Pufahl,  Ic.) 
3MgO,  As,0»,  18MoO,+36H,0.     Sol.  in 

H,0.    (Pufahl,  i.e.) 

Manganese  arseniomolybdate,  MnO,  2H20, 
A8,0»,  6MoO,-|-llH,0. 

(Pufahl.) 

3MnO,  3HjO,  As,Oi,  18MoO,+33H,0. 
(Pufahl.) 

Nickel  arseniomolybdate,  NiO,  2H2O,  AstOt, 
6MoO,H-llH,0. 

(Pufahl.) 

3NiO,  3HA  AsjO,,  18MoO,-f34H,0. 
(Pufahl.) 

Potassium   arseniomolybdate,   K2O,   AsiOt, 
2MoO,-|-5H,0. 
I         Sol.  inHiO.    (Friedheim,  Z.  anorg.  2.  314.) 

K,0,  As,0»,  6M0O1+5H2O.     Sol.  in  hot 
[      H^O  without  decomp.    (Friedheim,  Z.  anorg. 
1892  8.  330 ) 

K^),  A8,6»,  18MoO,+25H,0.  Easily  sol. 
in  cold  H2O.  Decomp.  on  dilution.  (Pufahl, 
U.) 

3K,0,  AsjO.,  18Mo03+26HjO.  Easily 
9ol.inH20.    (Pufahl,  i.e.) 

3K,0,  AsjOt,  2OM0O,.  Insol.  in  H2O. 
(Debray,  C.  R.  78.  1408.) 

3K/)  A8,0»,  24MoOi+ 12H,0.  Somewhat 
sol.  in  H/)  acidified  with  HNO3.     (Pufahl, 

Rubidium  arseniomolybdate,  3Rb20,  3As20s, 
5MoO,+9H,0. 

Easfly  sol.  in  H2O.  (Ephraim,  Z.  anorg. 
1910,66.241.) 

Rb^O,  AS2O4,  6M0O,.  SI.  sol.  in  H2O. 
(Pufahl,  I.e.) 

4RbA  AS2O4,  18MoO,H-40H,O.  Pptd. 
(Ephraim,  Z.  anorg.  1910,  66.  241-4.) 

SOrer  arseniomolybdate,  3Ag20,  AS2O6, 
eMoOjH-xHjO. 
Pufahl,  Leipaag,  1888.) 
6.\g,0,  AsjOi,  18MoO,+22H,0.     SI.  sol. 
in  H,0.     Very  sol.  in  NH4OH  and  in  dil. 
HXO,.    (Pufahl,  Z.C.) 

TAgjO,  2A820»,  36MoO,+30H2O.  SI.  sol. 
in  cold,  easily  sol.  in  hot  H2O  strongly  acidi- 
fied with  HNO,.    (Pufahl,  i.e.) 

Sodittm  arseniomolybdate,  Na20,  A820ft, 
2MoO,+8H20. 

Friedheim,  Z.  anorg.  1892,  2.  357.) 
NatO,  Asfiij  6MoO,+12H20.    Very  sol. 

m  H,0.    Solution  sat.  at  19.8**  has  sp.  gr.  = 

1.678.    (Friedheim,  Z.c.) 


3Na20,  AssOft.  6MoO,+llH,0,-|-12H,0, 
andH-13H,0.  SI.  sol.  in  cold  H,0.  (Pufahl, 
U.) 

3Na20,  As20i,  18MoO,-f24H20.  Easily 
sol.  in  H2O.    (Pufahl,  I.e.) 

H-30HjO.  SI.  sol.  in  cold  •H2O.  (Pufahl, 
Le.) 

Strontium  arseniomolybdate,  SrO,  As20t, 
6MoO,-fl0H2O. 

As  Ba  salt.    (Pufahl,  Ic.) 

3SrO,  A820»,  6M0O1.  As  Ba  salt.  (Pu- 
fahl, le.) 

3SrO,  AsjOj,  18MoO,+32H20.  Very  sol. 
inH20.    (Pufahl,  i.e.) 

Thallium  arseniomolybdate,  6TI2O,  As20t, 
18MoO,+xH20. 

Ppt.    (Pufahl.) 

3TI2O,  3H,0,  As,0»,  18MoO,+3H20.  Ppt. 
(Pufahl.) 

Zinc  arseniomolybdate,  ZnO,  2H2O,  As20f, 
6Mo03-fllH20. 

(Pufahl.) 

3ZnO,  AsjOfi,  18MoO,-f  37H,0.  Very  sol. 
inH20.    (Pufahl.) 

Arseniophosphovanadicotungstic  acid* 

Ammonium    arseniophosphovanadicotung- 
state,  88(NH4)20,  2As20»,    12P20», 
69V2O,,  148WO,+484H20. 
Sol.  in  H2O.    Insol.  in  alcohol  and  ether. 
(Rogers,  J.  Am.  Chem.  Soc.  1903,  26.  313.) 

Arseniophosphovanadicovanadiotungstic 
acid. 

Ammonium  arseniophosphovanadicovanadio- 
tungsUte,  99(NH4)2p,  2As,0*,  12P20», 
6V,0a,  66V,06,  191W03-h522H20. 
SI.  sol.  in  cold  H2O.    (Rogers,  J.  Am.  Chem. 

Soc.  1903,  26.  314.) 

Arseniophosphovanadiotungstic  acid. 

Ammonium  arseniophosphovanadiotungstate, 
82(XH4)20,    3As20j,    12P20ft,    62V2O8, 
2OIWO3+567H2O. 
Very  sol.  in  warm  H2O.    Insol.  in  organic 

solvents.    (Rogers,  J.  Am.  Chem.  Soc.  1903, 

26.  312.) 

Arseniosulphuric  add. 

Ammonium  arseniosulphate,  2(NH4)20, 
AS2O6,  2SO,+3H20. 
Can  be  recryst.  from  H2O.    (Friedheim  and 
Mozkin,  Z.  anorg.  1894,  6.  290.) 

Potassium  arseniosulphate,  2K2O,  AS2O1, 
2SOS+3H2O. 

(Friedheim  and  Mozkin,  Z.  anorg.  1894,  6 
289  ) 

sksO,  AsjO*,  8SO,-f6H20.  (Friedheim 
and  Mozkin,  Z.  anorg.  1894,  6.  291.) 
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Sodium    arseniostilphate,     2Na20,     AbsOk, 
2S08+3H,0. 
(Friedheim  and  Mozkin,  Z.  anorg.  1894,  6. 
290.) 

Arseniotelluric  add. 

Ammoiiiuin    arseniotellurate,    2(NH4)sOy 
AstOft,  Te03H-4H,0. 

Sol.  in  HiO.  (Weinland,  Z.  anorg.  1901, 
28.  65.) 

4(NH4)iO,  SAsjOs,  2TeO,-|-llH,0.  Sol. 
inHjO.    (Weinland.) 

Sodhun    arseniotellurate,    2Na20,     AstOt, 
2TeOt+9H,0. 
Ppt.    (Weinland,  Z.C.) 

Arseniotungstic  acid,  3HA  AsiOt,  16W0i 
+32H,0-H,A8W80,s+16H,0  (a-an- 
hydroarsenioluteotun^io  acid). 

Sol.  in  HsO.    (Kehrmann,  A.  845.  45.) 

3H,0,  AsiOi.  19W08  (?).  Sp.  gr.  of  sat. 
solution  in  H,0  is  3.279.  (Fremery,  B.  17. 
296.) 

Is  a  mixture  containing  principally 
H»AaW80,8-fl6H,0.    (Kehrmann.) 

AsiOj,  18W0i+a;H,0.  Sol.  in  H,0. 
(Kehrmann,  Z.  anorg.  1899,  22.  292.) 

Aluminum  ammonium  arseniotungstate. 

See  Aluminicoarseniotungstate,  ammo- 
nium. 

Ammonium   arseniotungstate,   4(NH4)20, 
2H,0,  AsjOj,  6WO,-h3H,0. 

SI.  sol.  in  cold  HjO  or  HNO,+Aq;  easily 
sol.  in  boiling  HiO.  (Gibbs,  Proc.  Am.  Acad. 
16.  135.) 

7(NH4)20,  AstOf,  14W03,+17H,0.  Very 
d.  sol.  even  in  boiling  HsO.    (Fremery,  L  c.) 

3(NH4)20,  AsjOft,  16WO,-hl6H,0  = 
(NH4)iA8W80js+8HtO.      Sol.  in  H,0. 
(Kehrmann.) 

5(NH4)20,  AS2O1,  17WO,-h8H20.  Can  be 
recryst.  from  H2O  without  decomp.  Decomp. 
by  long  boiling  with  H2O.  (Kehrmann,  Z. 
anorg.  1899,  22.  294.) 

3(NH4)jO,  AsjOs,  18W0,-f  14,  or  I8H2O. 
Very  sol.  in  cold  H2O.  Can  be  recryst.  from 
H2O.     (Kehrmann,  I.e.) 

3(XH4)20,  AsjOj,  21WO,+xHjO.  Easily 
sol.  in  H2O.  Easily  decomp.  on  recryst. 
(Kehrmann,  I.e.) 

3(NH4),0,  AS2O,,  24WO,-|-12H20.  More 
sol.  in  H2O  than  corresponding  phosphotung- 
state.    (Kehrmann,  I.e.) 

Barium  arseniotungstate,  2BaO,  As20», 
16WO,-ha;H20. 
Sol.  in  H2O.    (Pochard,  A.  ch.  (6)  22.  262.) 
7BaO.    AsjOfi,    22WO3 +541120.     Sol.    in 
H2O.     Can  be  recrvst.  therefrom.     (Kehr- 
Ix.) 


Potassium  arseniotungstate,  3K2O,  3H2O, 
As,0»,  6W08. 

Insol.  in  H2O.  Readily  sol.  in  alkali  hy- 
droxides+Aq.    (Gibbs.) 

3K2O,  AsjOi,  16WO,-|-16H,0-K,AsW80ti 
+8H2O.    Sol.  inH,0.    (Kehrmann.) 

5K,0,  A82O,,  17WO,H-22H20.  Scarcdy 
sol.  in  cold  H2O.  (Kehrmann,  Z.  anorg.  1899, 
22.  295 ) 

3K,d,As20»,18WO,-|-14H,0.  Efflorescent 
(Kehrmann,  I.e.) 

3K,0,  As20»,  19WO,+16H/)  (?).  Sol.  in 
H,0.    (Fremery.) 

Silver  arseniotungstate,  Ag^AaWsOst. 

Insol.  in  H2O  (Kehrmann,  A.  846.  55);  per- 
haps identical  with — 

6Ag,0,  As,0»,  16W0,+11H20.  Insol.  in 
H2O.    (Gibbs.) 

Sodium    arseniotungstate,    3Na20,    AssO«, 
3WO1+2OH2O. 
Very  sol.  in  HjO.    (Lefort,  C.  R.  92.  1461.) 

Arsenious  add,  HAsOs. 

Solubility  of  HA8O2  in  amyl  alcohol +Aq.  at 
25**. 
aw  -mol.  of  HAsOt  in  1 1.  of  H,0. 
aa  =mol.  of  HASO2  in  1 1.  of  amyl  alcolu^ 
h=*  partition  coefficient. 


aw 


0.0449 
0.0446 
0.0887 
0.0892 
0.1800 


0.0082 
0.0083 
0.0164 
0.0161 
0.0324 


5.48 
5.38 
5  41 
5.53 
5.55 


(Auerbach,  Z.  anorg.  1903,  37.  356.) 

Solubility  of  HASO2  in  sat.  H,BO,+Aq  and 
amyl  alcohol, 
aw  =mol.  of  HAsO,  in  1 1.  of  H/). 
aa  =mol.  of  HASO2  in  1 1.  of  amyl  alcohol, 
h = partition  coefficient. 


aw 

Aa 

h 

0.0859 
0.1720 

0.0161 
0.0321 

5.33 
5.35 

(Auerbach,  I.e.) 

Insol.   in  ethyl  acetate.     (Naumann,   B. 
1904,  37.  3601.) 
See  Arsenic  ^rtozide. 

Arsenites. 

All  arsenites,  except  those  of  the  alkali 
metals,  are  partidly  or  wholly  insol.  in  HiO, 
but  easily  sol.  in  acids;  several  are  sol.  in 
(NH4)2S04,  NH4XO,,  or  XH4C1-|-Aq. 

All  basic  arsenites  are  sol.  in  acids  except 
those  that  give  an  insol.  salt  with  the  bases. 
Many  are  sol.  li|ii©ece98>of  v^Si^t+Aq. 


AR8ENITE,  BASIC,  COBALTOUS 
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AlamJnum  arsenite,  AlsOi,  AssOi. 

SI.  sol.  in  boiling  H,0.  Easily  sol.  in  NaOH 
+Aq  and  in  acids.  (Reichard,  B.  1894,  27. 
1029.) 

Aluminum   arsenite  iodide,  Alls,  6AstO}+ 
16H,0. 
(Gruhl,  Dissert.  1897.) 

Ammonium  arsenite,  NHiAsOj. 

Very  sol.  in  H,0.  (Luynes,  J.  pr.  72.  180.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014);  (Naumann,  B.  1904,  37.  4328.) 

(NHOaAsO,  (7).  Sol.  in  H,0.  (Staven- 
hagen,  J.  pr.  1895,  (2)  61.  11.) 

(NH4)4A8jO».  Very  sol.  in  H,0.  Insol.  in 
alcohol  or  ether.    (Stein.  A.  74.  218.)    ' 

Could  not  be  obtained.    (Stavenhagen.) 

Ammcmium  arsenite  bromide,  2Ass08,  NH4Br. 
SI.  sol.  in  H,0.    (Rudorflf,  B.  19.  2679.) 

Ammonium  arsenite  chloride,  AssOs,  NH4CI. 
SI.  sol.  in  H,0.    Sol.  in  warm  dil.  NH4OH 
+Aq.    (Riidorflf.) 

Ammonium  arsenite  iodide,  2AS2O1,  NH  J. 

SI.  sol.  in  boiling  UsO.  Sol.  in  warm  dil. 
NH^OH-hAq.    (Rudorflf.) 

Antimony  arsenite  (?). 

Ppt.  Sol.  in  a  small  amount  HsO,  but 
insol.  in  a  large  quantity.    (Berzelius.) 

Completely  sol.  in  KOH  -f  Aq.    (Reynolds.) 

Barium  arsenite,  Ba(AsOt)3. 

E^asily  sol.  in  HfO  when  recently  pptd.,  but 
insol.  alter  being  dried.  Pptd.  from  aqueous 
solution  by  boilmg.    (Filhol,  A.  68.  308.) 

Only  si.  sol.  in  H2O.  (Stavenhagen,  J.  pr. 
1895,  (2)  61.  18.) 

Bas(Aj90s)t.  Si.  sol.  in  cold  HsO;  sol.  in 
hot  HsO  and  dil.  acids.  (Stavenhagen,  J.  pr. 
1895,  (2)  61.  17.) 

BaH4(AsO«)2.  Ppt.  (Bloxam,  Chem.  Soc. 
16.281.) 

+34H]0.  Moderately  sol.  in  cold,  more 
easily  sol.  in  hot  HtO.  Insol.  in  alcohol. 
(Perper,  Dissert.  1894.) 

BasAa/)i+2UtO.  Easily  sol.  in  H2O. 
(Stovenhagen,  J.  pr.  1895,  (2)  61.  18.) 

+4H20.  SI.  sol.  in  H3O;  also  somewhat 
sol.  in  alcohol.    (Stein,  A.  74.  218.) 

81.  sol.  in  H,A804-hAq  and  BaO,H,+Aq. 
(Dumas.) 

Sol.  in  XHiCl-hAq.  (Wackenroder,  A.  41. 
316.) 

Not  pptd.  from  solutions  containing  Na 
citrate.    (Spiller.) 

BaAs407.  Sol.  in  HsO.  Less  sol.  in  alcohol. 
(Reichard,  B.  1894,  27.  1033.) 


SI.  sol.  in  H2O.  (Stavenhagen,  J.  pr.  1895, 
(2)  61.  35.) 

Cadmium  arsenite,  Cds(AsOi)s. 

SI.  sol.  in  H,0;  easily  sol.  in  NH40H-hAq 
and  dil.  acids.    (Stavenhagen,  Ijc.) 

CdjAsjOi.  Ppt.  (Reichard,  B.  1898,  31. 
2168.) 

Sol.  in  acids  without  decomp.;  insol.  in 
alkalis.    (Reichard,  B.  1894.  27.  1033.) 

5CdO,  AsjO,+12H,0.  Not  attacked  by 
KOH,  Ba(OH),  or  alkali  carbonates+Aq. 
Insol.  in  KCN+Aq.  (Reichard,  Ch.  Z.  1902, 
26: 1145.) 

Caesium  arsenite  bromide,  AsiOs,  CsBr. 
Sol.  in  HiO.    (Wheeler,  Z.  anorg.  4.  451.) 

Caesium  arsenite  chloride,  AssOi,  CsCl. 
As  above. 

Caesium  arsenite  iodide,  AssOi,  Csl. 
As  above. 

Calcium  arsenite,  Ca(As02)2. 

Somewhat  sol.  in  H|0;  sol.  in  Ca(OH)i-i- 
Aq  or  AsiO|-fAq.    (Simon,  Pogg.  47.  417.) 

Ca,(As03),.   Ppt.    (Kuhn,  J.  B.  1862. 379.) 

Only  si.  sol.  HsO;  readily  sol.  in  dil.  acids. 
(Stavenhagen,  I.e.) 

Sol.  in  HsO,  insol.  in  alcohol.  (Reichard, 
B.  1894,  27.  1036.) 

3CaO,  2A8sOiH-3H,0.  SI.  sol.  in  H,0; 
easily  sol.  in  NH4CH-Aq;  sol.  in  AsiOs-f-Aq. 
(Stem.) 

CaH4(AsOa)s+xHsO.  Moderately  sol.  in 
HsO.  Insol.  in  abs.  alcohol.  (Perper,  Dis- 
sert. 1894.) 

CasAssO*.  SI.  sol.  in  HsO;  1  pt.  in  3000- 
4000  pts.  HsO.  Alkali  chlorides  increase  sol- 
ubility slightly.    (Stavenhagen,  I.e.) 

81.  80L  in  HtO;  insoL  in  HtO  containing  CaOsHt. 
(Benelius.) 

Not  pptd.  in  pnoence  of  4000-5000  pt«.  HsO.  (Hart- 
ins.  Laaaaigne.) 

Not  pptd.  from  solutions  containing  NHi  salts;  and 
when  pptd.  is  sol.  in  (NH«)tS04.  NH«NOa.  NH«CsHiOt. 
and  NH«CI  +Aq.    (Qieseke  and  Schweigger.) 


Sol.  in  NHiAsOs+Aq.    (Schweigger.) 

Sol.  in  CaClt+Aq.    (Ordway.) 

Easily  sol.  in  dil.  acids.     Net  pptd.  from  solutions 


I  arsenite,  BiA»Oi-h5HsO  (?). 
Easihr  sol.  in  HNOs+Aq.    (Schneider,  J. 
p.  (2)  S>.  419.) 


Calcium    arsenite    iodide,    Cals,    3Ass03+ 
12H,0. 
SI.   sol.   in  HjO.     Decomp.   on   heating. 
(Gruhl,  Dissert.  1897.) 

Chromic  arsenite,  CrAsOi. 

Sol.  in  HtO,  but  slowly  decomp.  by  boiling. 
(NevUle,  C.  N.  34.  220.) 

Sol.  in  HCl;  repptd.  by  NH40HH-Aq;  sol. 
in  KOH+Aq.    (Reichard,  B.  1894,  27.  1028.) 

Cobaltous  arsenite  basic,  7CoO,  AssOi. 

Very  sol.  in  dil.,  difficultly  sol.  in  cone. 
H2SO4.  Sol.  in  cone.  NaOH  and  in  cone. 
XH40H-f  Aq.    (Reichard,  Z.  anal.  1903,  42. 

10.)  Digitized  by  V^OOgie 
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Cobaltous  arsenite,  SCoOyAssOi. 

Sol.  KOH+Aq  with  decomp.  (Identical 
with  salt  of  Girard).  (Reichard,  B.  1894,  27. 
1031.) 

H-4H20.  SI.  sol.  in  H,0;  easily  sol.  in 
acids.    (Stavenhagen,  J.  pr.  1895,  (2)  61. 39). 

3CoO,  2As,0,H-4HjO.  Sol.  in  HNO,. 
(Girard,  C.  R.  1852,  34.  918.) 

CoiH«(A80|)4.  Insol.  in  HjO;  sol.  in 
HNO,,  HCl,  or  NH40H-f  Aq.    (Proust.) 

Only  sol.  in  KOH,  or  NaOH+Aq  when 
formed  in  a  solution  containing  an  excess  of 
those  reagents.    (Reynoso,  C.  R.  31.  68.) 

CoiAsjOft.  Ppt.  (Reichard,  B.  1898,  31. 
2165.) 

Sol.  in  HNO,  and  HCl-hAq.    (Proust.) 

Cupric  arsenite,  Cu(A80t)2. 

(Avery,  J.  Am.  Chem.  Soc.  1906,  28.  1161.) 

Insol.  in  liquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

-hH,0.  SI.  sol.  in  HjO.  (Stavenhagen, 
Ic.) 

+2H,0.  SI.  sol.  in  H3O;  insol.  in  alcohol. 
(Stavenhagen.  I.e.) 

3CuO,  AsiO,.    Ppt.    (Stavenhagen,  I.e.) 

2CuO,As20,.  (Scheele's  green.)  Insol.  in 
HjO;  sol.  in  KOH+Aq,  NH40H+Ag.  and 
in  most  acids.  Formula  is  Cu,(A80,)t-f 
2H,0.    (Sharpies,  C.  N.  36.  89.) 

Sol.  in  NH4OH  -h  Aq  without  decomp.  Sol . 
in  KOH-hAq  with  decomp.  (Reichard,  B. 
1894,  27.  1026.) 

Insol.  in  pyridine.  (Schroeder,  Dissert. 
1901.) 

5CuO,  AstO,.  Insol.  in  HjO,  sol.  in  acids, 
NH40HH-Aq  and  cone.  MOHH-Aq.  (Reich- 
ard, Ch.  Z.  1902,  26.  1142.) 

xCuO,  yAsjO,.  Min.  Trippkeite.  Easily 
sol.  in  UNO,  and  in  HCl+Aq. 

Didymium  arsenite,  Di2H,(AsO,),. 

Ppt.    (Frerichs  and  Smith,  A.  191.  355.) 
Does  not  exist.    (Cleve,  B.  11.  910.) 

Glucinum  arsenite  iodide,   GII2,   3As20,+ 
8H2O. 
Decomp.  by  H,0.    (Gruhl,  Dissert.  1897.) 

Gold  (aureus)  arsenite,  3Au20,As20j. 

Decomp.  by  light.  (Reichard,  B.  1894, 
27.  1027.) 

Gold  (auric)  arsenite,  AuAsO,+H20. 

Very  sol.  in  H2O,  NH40H-|-Aq  and  dU. 
acids.     (Stavenhagen,  J.  pr.  1895,  (2)  61. 28.) 

Iron  (ferrous)  arsenite,  FeO,As:Oa. 

Decomp.  in  the  air  when  moist;  sol.  in 
NH40H-hAq  when  freshly  pptd.  (Reichard, 
B.  1894,  27.  1029-30.) 

FejAssOs.  Ppt.  Sol.  in  NH40H-hAq; 
Njsol.  in  XH4  arsenite,  or  other  XH4  salts-f- 
(Wittfitein.) 


Iron  (ferric)  arsenite,  basic,  4FefO,,  Ab30,+ 
5H,0. 

Ppt.  H2O  extracts  AstO,.  Sol.  in  cone, 
acids  with  separation  of  A82O,.  Acetic  add 
is  without  action.  (Bunsen  and  Berthoid, 
1834.) 

Sol.  in  KOH,  or  NaOH-l-Aq. 

Iron  (ferric)  arsenite,  Fe20,,As20,. 

Sol.  in  NH40H+Aq  when  freshly  pptd. 
(Reichard,  B.  1894,  27.  1030.) 

Fe4A820i.  Ppt.  (Reichard,  B.  1898,  31. 
2170.) 

+7H,0.    Sol.  in  NaOH,  and  KOH-f  Aq. 

"Ferric  arsenite"  is  si.  sol.  in  Alj(S04),-h 
Aq.    (Kynaston,  Dingl.  236.  326.) 

Lanthanum  arsenite,  La2H,(AsO,),. 
Ppt.    (Frerichs  and  Smith,  A.  191.  355.) 
Does  not  exist.    (Cleve,  B.  11.  910.) 

Lead  arsenite,  Pb(A80i)2+xHtO. 

SI.  sol.  in  H2O.  Insol.  in  KOH,  but  sol.  in 
NaOH+Aq.    (Beraelius.) 

PbsAsjOj.  Insol.  in  H,0,  NH4OH,  NH4 
arsenite,  or  other  NH4  salts -f-Aq.  (Witt- 
stein.) 

Pb,(A80,)2.  Scarcely  sol.  in  H2O;  easily 
sol.  in  HNO,,  or  HCJjH/),^- Aq.  Baling 
H2O  dissolves  some  AS2O,.  Not  completelv 
insol.  in  KOH-f  Aq.    (Streng,  A.  129.  238.)  * 

Sol.  in  acetic  acid;  insol.  in  H2O  in  the 
presence  of  ammonium  salts;  sol.  in  NaOH+ 
Aq;  si.  sol.  in  KOH+Aq.  (Reichard,  B. 
1894,  27.  1024.) 

-hH20.  SI.  sol.  in  H2O;  easily  sol.  in  dil. 
acids.    (Stavenhagen,  J.  pr.  1895,  (2)  61.  33. 

Lead  arsenite  chloride,  Pb^AssOg,  2PbCl2. 

Min,  Ekdemiie.  Easily  sol.  in  HNO,-f  Aq, 
and  warm  HCl+Aq. 

Magnesium  arsenite,  Mg,(AsO,)2. 

Insol.  in  NH40H-f-Aq,  but  sol.  in  a  large 
excess  of  NH4C1+Aq.    (Rose.) 

Very  sol.  in  boiling  H2O  and  in  dil.  adds. 
Sol.  in  NH4C1-|-Aq.  (Reichard,  B.  1894,  27. 
1032.) 

Very  sol.  in  H2O  and  dil.  acids.  (Staven- 
hagen, I.e.) 

Mg2A820$H-4H20.  Hydroscopic.  Very 
sol.  in  H2O  and  acids.    (Stavenhagen,  I.e.) 

3MgO,2As,0,-f3H20,-fl5H,0,   and 
-flSHjO.     (Perper,  Dissert.  1894.) 

Magnesium  arsenite  iodide,  Mgl2,  3As20,+ 
I2H2O. 
Moderatelv  sol.  in  H2O.    (Griihl,  Dissert 
1897.) 

Manganous  arsenite,  Mn,(AsO,)2+3H20. 

Sol.  in  H2O;  insol.  in  alcohol;  easily  oxidised 
by  moist  air.    (Stavenhagen,  I.e.) 

3MnO,2A8j(),.     (Reichard,   B.    1894,  27. 

1032.)  Digitized  by  ^OOgie 
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MnJI,A840,o-l-4HjO.  SI.  sol.  in  H,0. 
Very  sol.  in  acids  and  alkali.  (Stavenhagen, 
Ic.) 

Mn*A8«0».  Ppt.  (Reichard,  B.  1898,  31. 
2165.) 

Mercnrous  arsenite,  HgtO^stOs. 

Decomp.  by  light.  Decomp.  by  H|0« 
iReichard,  B.  1894,  27.  1022.)  _  ^        ,     . 

HgtAflO,.  Only  si.  sol.  in  H,0;  sol.  in 
dil.  adds.  (Stevenhagen,  J.  pr.  1895,  (2)  61. 
24.) 

Gradually  and  completely  decomposed  by 
H,0.    (Reichard,  Ch.  Z.  1902,  26.  1143.) 

Mercuric  arsenite,  Hgi(AsOs)i. 

SL  8ol.  in  H,0.    (Stavenhagen,  I.e.) 

Decomp.  more  easily  by  H2O  than  is  the 
mCTCurous  comp.  (Reichard,  Ch.  Z.  1902, 
26.  1143.)  ,  u      u    r 

2Hg0^08.  Not  decomp.  by  boihng 
with  H^.  Undecomp.  by  boiling  acids. 
Decomp.  by  KOH-fAq,  K,CO,-fAq  and 
\H/)H+Aq.    (Reichard,  B.  1894, 27. 1021.) 

Hg»AsaOi.  Ppt.  Decomp.  by  boiling  HjO. 
Very  si.  sol.  in  H,S04-hHCl.  (Reichard,  B. 
1898,  31.  2170.) 

Nickel  arsenite,  Xii(AsOs)2. 
Inad.  in  HjO;  easily  sol.  in  NH40H+Aq 

^^K^Wchard,  B.  1898,  31.  2165.) 

3NiO,2A8,Os.  Sol.  in  NH40H4-Aq  (iden- 
tical with  salt  of  Girard) .    (Reichard,  B.  1894, 

*-f4H8b.    Insol.  in  H,0;  sol.  in  NH4OH  + 

Aq.    (Proust.)  _.       ,    ^    t^    .^ 

Sol.   in  KOH+Aq.     (Girard,   C.   R.  34. 

918 ) 

2NiO,  As*Os.  Insol.  in  H,0;  sol.  in  NH4OH 
^Aq;  sol.  in  KOH-hAq.  (Reynoso,  C.  R. 
8L68.) 

Platinum  arsenite,  Pti(AsOj)4- 
Sol.  in  H,0  and  alcohol;  very  unstable. 
Stavenhagen,  I.e.) 

Potassium  arsenite,  KAsOs. 

Sol.  in  H,0;  si.  sol.  in  alcohol.  (Pasteur, 
A  68.  309.) 

Insol.  in  ethyl  acetate,  (Naumann,  B. 
1904,37.3601.)        ^  , 

Does  not  exist.    (Stavenhagen,  I.e.) 

K^^flOi.  Very  sol.  in  H,0;  sol.  in  alcohol. 
Stavenhagen,  I.e.)  ,   .    „  ^       1   • 

K4ABtOft+6H^.  Very  sol.  in  H2O;  sol.  in 
ikohol.    (Stavenhagen,  i.e.)  „  ^      ,       ,    . 

K^\8407+2H^.  Sol.  m  HjC;  si.  sol.  m 
alcohol.    (Pasteur,  A.  68.  309.) 

Potassiom  arsenite  bromide,  4As20s,  2KBr. 

More  sol.  in  H,0  than  iodide.  (Schiff  and 
Sestini,  A.  228.  72.)  _  _^^  , 

2A»/),,  KBr.    (Riidorflf,  B.  19.  2675.) 


Potassium  arsenite  chloride,  2Asi08,  KCl. 

Much  more  quickly  sol.  in  hot  HtO  than 
bromide  or  iodide.    (Riidorflf,  B.  19.  2675.) 

AS2O,,  KCl.    Decomp.  by  HjO. 

Potassium  arsenite  iodide,  3As20s,  2KI+ 
H2O. 

SI.  sol.  in  cold  H2O;  sol.  in  20  pts.  boiling, 
and  40  pts.  cold  HjO.  (Emmet,  Sill.  Am.  J. 
(2)18.583.)  ,    .     „^       ^ 

6KASO2.  2KI+3HjO.  Sol.  m  H,0  and 
alcohol.    Decomp.  by  acids.    (Harms.) 

2KH(As02)2,  AS2O,,  2KI.  SI.  sol.  in  H,0. 
(Harms,  A.  91.  371.) 

2AS2OJ,  KI.  Very  difficultly  sol.  even  in 
boiUng  H2O.  Very  easily  sol.  in  KOH+Aq, 
but  much  less  so  in  KjCOj+Aq.  (Rudorff, 
B.  19.2670.)  ,      „^      ,  . 

Sol.  in  40 pts.  cold,  20  pts.  hot  H,0;  sol.  in 
alkaUes.     (Schiff  and  Sestini,  A.  228.  72.) 

Potassium    arsenite    sulphate,    K^AsOs, 
IOK2SO4. 
(Stavenhagen,   Zeit.   angew.   ch.   1894,  8. 
166.) 

Rubidium  arsenite,  RbAs02. 

Sol.  in  H2O;  aq.  solution  is  alkaline  to 
litmus.  Insol.  in  alcohol.  (Bouchonnet,  C.  R. 
1907,  144.  641.) 

Rubidium  arsenite  bromide,  AS2O3,  RbBr. 

Decomp.  by  H,0.    (Wheeler,  Z.  anorg.  4. 
451.) 
Rubidium  arsenite  chloride,  As20s,  RbCl. 

As  above. 
Rubidium  arsenite  iodide,  AS2O8,  Rbl. 

As  above. 

Silver  arsenite,  AgsAsOa. 

Insol.  in  H2O.  Not  pptd.  in  presence  of 
20,000  pts.  Hi'O.    (Harting.) 

1 1  H,0  dissolves  0.0115  g.  AgjAsOj  at  20  . 
(WTiitby,  Z.  anorg.  1910,  67.  108.) 

Only  si.  sol.  in  H2O  and  in  dd.  acids;  readily 
sol.  in  NH4OH + Aq  and  cone,  acids.    (Staven- 

^X^comp.  by  light,  by  KOHJ-Aq  and  by 
NH40H4-Aq.    (Reichard,  B.  1894,  27.  1022- 

23  ) 
Easily  sol.  in  HNOa+Aq  and  other  acids. 

(I^arcet.) 

More  easily  sol.  in  HC2Hs02+Aq  than 
Ag8P04;  si.  sol.  in  HC2H802+Aq.    (Santos, 

'insol.  in  KOH  +  Aq.  (Kuhn,  Arch.  Pharm. 
fo)  39  267  ) 

Easily  sol.  in  NH40H+Aq.    (Marcet.) 

Insol.  in  NH40H4-Aq,  but  sol.  therein  m 
presence  of  alkah  nitrates.    (Santos,  i.e.) 

Incompletely    sol.    in     NH4)2CO„ 
(XH4)2S04,   or   NH4N0,+AcL     (\\ittetein, 

Repert.  61.  41.)     Digitized  by  V^OOglC 
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Decomp.  by  NH4CI  -h Aq.  Sol.  in  KAsO,  + 
Ao.    (Kunn.  I.e.) 

Not  ppta.  in  solutions  containing  sol. 
citrates.    (Spiller.) 

Sol.  in  methvl  acetate.  (Naumann,  B. 
1909,42.3790.)" 

SI.  sol.  in  methyl  acetate.  (Bezold,  Dis- 
sert. 1908.) 

Insol.  in  ethyl  acetate.  (Earners,  Dissert. 
1906);  (Naumann,  B.  1910,  48.  314.) 

+H,0.  Very  sol.  in  H/),  NH40H-hAq 
and  in  dil.  acids.    (Stavenhagen,  J.  pr.  1895. 

(2)  61.  29.) 

2Ag,0,  AsiOs.    Ppt.    (Pasteur,  J.  Pharm. 

(3)  18.  395.) 

Could  not  be  obtained.    (Stavenhagen,  I.e.) 
3Ag,0,  2AssO,.    Sol.  in  cold  HC,H,0,H- 

Aq.    (Santos.) 
ool.  in  NH40H+Aq  and  in  potassium  ar- 

senite-hAq.    (Girard,  C.  R.  84.  918.) 
Ppt.    (Reichard,  B.  1898,  81.  2167.) 
Could  not  be  obtained.    (Stavenhagen,  l.c.) 

Silver    arsenite    ammonia,    2AgtO,    AssOs, 
4NH,. 
Insol.  in  HiO  or  alcohol.    (Girard.) 

Sodium  arsenites. 

Correspond  to  potassium  arsenites,  but 
have  not  been  obtained  in  crystalline  form. 
All  are  very  sol.  in  H,0.    (Pasteiu-,  A.  68.  308. 

NaiAsOi.  Very  sol.  in  HjO.  (Staven- 
hagen, l.c.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904,  87.  3602.) 

Sodium  arsenite  bromide,  2AS2O1,  NaBr. 

Decomp.  by  warm  HtO.  (Rudorflf,  B.  21. 
3052.) 

Sodium  arsenite  iodide,  2AS2O1,  Xal. 
Decomp.  by  hot  HjO.    (Riidorflf.) 

Strontium  arsenite,  Srs(AsOi)s. 

Sol.  in  HjO.    (Stavenhagen,  l.c.) 

Sol.  in  HjO,  insol.  in  alcohol  (identical  with 
Stein).    (Reichard,  B.  1894,  27.  1036.) 

SrjAsjOi-f  2H,0.  Quite  easily  sol.  in  H,0. 
(Stein.) 

81.  sol.  in  H,C,  SrO,H,+Aq,  or  H,A804-|- 
Aq.    (Dumas.) 

very  si.  sol.  in  alcohol.    (Stein.) 

Easily  sol.  in  HjO  and  in  acids.  (Staven- 
hagen, J.  pr.  1895,  (2)  61.  17.) 

Sr3A84()».  Moderately  sol.  in  H2O.  (Reich- 
ard, B.  1894,  27.  1036.) 

Strontium   arsenite   iodide,   Srlj,   3A82()i  + 
I2H2O. 
As  Ba  comp.    (Gruhl,  Dissert.  1897.) 

Thallium  arsenite,  TI^AsOs. 

SI,  sol.  in  HjO  and  alcohol;  eiisily  sol.  in 
acids,  especially  in  dil.  HjSO^.    (Stavenhager , 

l.c.) 


Tin  (stannous)  arsenite,  Sni(A80a)a. 

Ppt. ;  decomp.  by  acids  and  alkali.  (Reich- 
ard, B.  1898,  81.  2169.) 

H-2H,0.  SI.  sol.  in  H,0.  Easily  sol.  in  dil. 
acids  and  alkalies.    (Stavenhagen,  I.e.) 

Tin  (stannic)  arsenite,  Snf(AsOs)4+5HHtO. 
SI.  sol.  in  HiO.    (Stavenhagen,  l.e.) 
5Sn02,  2AstO|.   Ppt.   Sol.  in  acids  without 

decomp.    (Reichard,  B.  1894,  27.  1025.) 
Sn7AsiOi7.    Ppt.    (Reichard,  B.  1898,  81. 

2169.) 

Uranium  arsenite,  UO2,  AssOs. 

Insol.  in  NH40H+Aq;  only  si.  sol.  KOH+ 
Aq.  Sol.  in  acids.  (Reichard,  B.  1894,  27. 
1029.) 

Zinc  arsenite,  ZnO,  AsiOi. 

I^t.    (Avery,  J.  Am.  Chem.  Soc.  1906,  28. 

3ZnO,AssOs.  Sol.  in  acids  without  decomp. 
Easily  sol.  in  NH40H-|-Aq.  (Reichard,  B. 
1894,  27.  1033.) 

Arseniovanadic  acid,  AssOt,  VtOi  +2HsO. 

Easily  sol.  in  HtO,  but  solution  easily  de- 
composes; crystallizes  from  HiO  with  lOHjO. 
Composition  is  vanadiiun  dihydrogen  arsen- 
ate (VO,)H,A804.    (Friedheim,  B.  28.  2600.) 

+14,  and  H-18H,0.  (Ditte,  C.  R.  102. 
757.)    Could  not  be  obtained.    (Friedheim.) 

3A8,Os,  2V2O6.  (Berzelius.)  Correct  for- 
mula is  as  above.    (Friedheim.) 

3H,0,  7As,0».  OVjOj.  (Gibbs,  Am.  Ch.  J. 
7.  209.)  Could  not  be  obtained.  (Fried- 
heim.) 

3HjO,  5AsjO»,  8V,06-|-24H,0.  (Gibbs.) 
Could  not  be  obtained.    (Friedheim.) 

Arseniovanadates. 

According  to  Friedheim  (Z.  anorg.  1892, 
2.  319)  the  arseniovanadates  are  double  ar- 
senates of  VOj  and  NH4. 

Ammonium  arseniovanadate,  (NH4)20, 
As20»2V,06,+5H20. 

Efflorescent  in  dry  air*  si.  sol.  in  cold, 
decomp.  by  hot  HjO.  Composition 
is  ammonium  divanadium  arsenate 
=  (VOj),(NH4)A804-|-2HH20.  (Friedheim, 
B.  28.  2600.) 

SI.  sol.  Ln  cold  HjO.  Somewhat  more  easily 
sol.  in  hot  HjO  ^^ath  separation  of  VjO*. 
( Schmitz-Dimiont,  Dissert.  1891.) 

2(NH4)20,  3AS2O6  2V,0»,H-4H,0.  Can- 
not  be  crystallized  from  HtO.  Composition 
is  (XH4),HA804-h2(VO,),H,A804.  (Fried- 
heim.) 

Decomp.  under  H,0  to  (NH4)tO,  2V,0f. 
AsiOs-hSHiO.    (Schmitz-Dumont,  l.c.) 

5(NH4)20,  4AS2O6,  2V,0»H-18H20.  Sol.  in 
H;0.  (Ditte,  C.  R.  102.  1019.)  Does  not 
exist.    (Friedheim,  B.  28.  2605^)IC 


ARSENOSOMOLYBDATE,  MANGANESE 


77 


Calchun    arseniovAnadate,    2GaO,    SAsiOt, 
2V/?»H-21H,0  «CaHA804+2(VO,) 
H,A^4+8H,0. 
Can  be  crystallized  in  presence  of  vanadic 
add  without  deoomp.    (Fnedheiin.) 

Efflorescent.  Sol.  in  HtO.  (Schmitz- 
Dumont,  Le.) 

Cobih  trseniovaiuuUte,  CoO,  AssOs.  VtO»+ 
9H,0  -Co(VOa),H,(As04)i+8H,0. 
Sol.inHjO.    (Priedheim.) 

Copper  arsenioTAnadate,  CuO,  AsiOt,  ViOtH- 
4H/)=Cu(VO,)Jffi(A804)i+3H,0. 
Sol.inHjO.    (Friedheim.) 

Mi£nesiiim  arsenloYanadate,  MgO,  AssOt, 
V,O»+10H/)-(VO,),MgH,(A864)«4- 
9H,0. 

SoI.inH,0.    (Friedheim.) 

Modoately  sol.  in  HsO.  Solution  decomp. 
on  standing.    (Schmitz-Dumont,  2.c.) 

2M£0, 3As,05  2V,0«.-|-23H,0  =.MgHAs04 
+2(VO,)H,A0O4  +9H,0.  Sol.  in  H,0.  (Fried- 
heim.) 

Sol  in  HsO  but  solution  deoomp.  on  evap- 
oration.   (Schmitz-Dumont,  l.c.) 

Potassiiim  arsenloYanadate,  KtO,  AssOt, 
2V,0*+5H/) « (VO,),KAs04+2HHiO. 

SoLinHiO.    (Friedheim.) 

SI.  sol.  in  cold  HsO.  Partially  decomp.  on 
beating.    (Schmitz-Dumont.) 

Stnmtiiim  arseniovanadate,  2SrOj   SAssOt, 
2V,O»-|-20H,O  -SrHA804+2(VOs)iHs 
A8D4H-7>iHsO. 
SoLinHsO.    (Friedheim.) 
-l-21HsO.    Easily  sol.  in  H,0.    (Schmitz- 
Damont.) 

2nc  arseniovaiiadate,  ZnO.  AssOi,  ysOi+ 
6HH,0  -  Zn(  V0,),Hs(As04)  J  +6MH,0. 

Sol  in  HtO.    (Friedheim.) 

2ZnO,  3As,0»,  2Vs06+5HsO,  and-|-18H,0 
=ZnHA804+2(VO,),H,As04,  and+G^HsO. 
Sol  in  HsO.    (Friedheim.) 

AiBeiiioyanadicotungstic  acid. 

Amaoniiim  arseniovaiiadicotuiigstate, 
17f  NH4),0,2As,0»,  UHV,0,,29WO,  + 
98H,0. 
SI  sol.  in  cold  HsO.    Readily  sol.  in  boiling 

HiO.    Insol.  in  alcohol,  ether,  benzene,  CSs. 

diCli,  acetone,  nitrooenzene,  aniline  and 

Mctic  anhydride.     (Rogers,  J.  Am.  Chem. 

8oc.  1903,  56.  307.) 

Anemovanadicovanadic  acid. 

• 

Afflmottiiim  arsenioyanadicovanadate, 

5(NH4)sO,    12As,0»,    12VOs,    6Vs064- 
THsO. 
SI.  sol.  in  cold,  sol.  in  hot  HsO,  from  which 
crystallizes — 

4(XH4)A  9As,0«,  9VOs,  SVsOs+llHsO. 
SoLinHsO.    (Gibbs,  Am.  Ch.  J.  7. 209.) 


Arseniovanadicovanadiotungstic  acid. 

Ammonium  arsenioyanadicovanadiotungstatey 
17(NH4)sO,2A8sO»,7VsO»,4V,0,,32WO, 
-}-73H,0. 
SI.  sol.  in  cold,  readily  sol.  in  boiling  HsO. 

(Rogers,  J.  Am.  Chem.  Soc.  1903,  25. 310.) 

Arseniovanadiotungstic  add. 

Ammonium  arseniovanadiotungstate, 

18(NH4),0,  2As,0i,   13V,0»,  39WO,+ 
88HsO. 
Sol.  in  HsO.     Insol.  in  organic  solvents. 
(Rogers,  J.  Am.  Ch6m.  Soc.  1903,  25.  306.) 

Arseniuretted  hydrogen,  AsHi. 
See  Arsenic  hydride. 

Arsenochromic  acid. 

Potassium  arsenochromate,  K4CrsAssOi6+ 
12HsO. 

Sol.  in  moderately  cone,  mineral  acids. 
(Tarugi,  C.  C.  1897,  II.  724.) 

K7Cr»AsiOsi+24H,0.  Ppt.  Sol  in  dil. 
warm  acids.    (Tarugi.) 

Potassium  hydrogen  arsenochromate, 

K4H6CrtA8sOi6.  ( 

(Tarugi,  C.  C.  1897,  II.  724.) 

Arsenosoarseniotungstic  add. 

Potassium  arsenosoarseniotungstate,  lOKsO, 
4A8,0»,  AssOa,  21WO,-|-26H,0. 
Precipitate.    Sol.  in  a  large  amount  of  hot 
HsO.    (Gibbs,  Am.  Ch.  J.  7.  313.) 

Arsenosomolybdic  acid. 

Ammonium  arsenosomolybdate.  3(NH4)sO, 
5AssO„  12MoO,+24HsO. 
SI  sol.  in  HsO.    (Gibbs,  Am.  Ch.  J.  7. 313.) 

Ammonium  barium  arsenosomolybdate, 

3(NH4)sO,    2BaO,    5AssOi,    10MoO,+ 
50HsO. 
Ppt.    (Ephraun,  Z.  anorg.  1910,  66.  57.) 

Ammonium  cupric  arsenosomolybdate, 

(NH4)sO,  CuO,  2A8sO,,  4MoO,+2HsO, 
and  2(NH4)sO,  CuO,  3AssOi,  6MoO,+ 
13HsO. 
Ppto.    (Ephraim,  Z.  anorg.  1910,  66. 58.) 

Barium  arsenosomolybdate,  3BaO,  2AssOt, 
8MoO,+13HsO. 
Very  si.  sol  in  HsO.    (Gibbs.) 

Copper  arsenosomolybdate,  2CuO,  3AssO}, 
6MoO,. 
Sol  in  HsO.    (Gibbs.) 

Manganese      arsenosomolybdate,      2MnO, 
3AbsO,,     6MoO,+6HsO,    and  +  15HsO. 
Insol.  in  HsO.     (Gibbs. )^y  V^OOglC 
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Potassium  arsenosomolybdate,  3KtO,  AsjOi, 
5MoOi4-3H,0. 

Easily  sol.  in  HtO.  (Ephraim,  Z.  anorg. 
1910,  66.  54.) 

3KjO,  AsaOi,  8MoOi+18HjO.  Easily  sol. 
in  HjO.    (Ephraim.) 

Sodium  arsenosomolybdate,  NajO,  AssOi, 
2MoO,+6Hrf). 

Easily  sol.  in  HsO.  (Ephraim,  Z.  anorg. 
1910,  66.  56.) 

2Na,0,  AsaO,,  4MoOi+13H,0.  Ppt. 
(Ephraim.) 

Zinc  arsenosomolybdate,  2ZnO,  3A8tOt, 
6MoO,+6H,0. 
SolinHjO.    (Gibbs.) 

Arsenosophosphotungstic  add. 

Potassium  arsenosonhosphotungstate,  lOKsO, 
14A8,0,,  iPiOi,  32WO,4-28Hrf). 

Moderately  sol.  in  cold,  very  easily  in  hot 
Hrf).    (Gibbs.) 

7K,0,  2As,0,,  4P,0s,  60WOi4-55H,O. 
Sol.  in  hot  HsO  with  decomp.    (Gibbs.) 

Potassium  sodium  arsenosophosphotungstate, 
5K,0.  Na,0,  2As,0,,  2PjO,,  12W0i+ 
15H,0. 
(Gibb8,Am.Ch.  J.7.313.) 

Arsenosotungstic  add. 

Ammonium    arsenosotungstate,    7(NH4)sO, 
2A82O,,  18WOiH-18H,0. 
SolinHjO.    (Gibbs.) 

Barium    arsenosotungstate,    4BaO,    AssOs, 
9WO,H-21H,0. 
Precipitate.   'Nearly  insol.  in  H2O.  (Gibbs.) 

Sodium  arsenosotungstate,  9Na20,  8AssO|, 
16WOi4-55H,0. 
Very  sol.  in  HtO.    (Gibbs,  Am.  Ch.  J.  7. 
313.) 

Arsenyl  bromide,  AsOBr. 
H3O  dissolves  out  AssOi;  insol.  in  alcohol. 

(S<5rullas.) 

4-H,0.    (WaUace,  PhU.  Mag.  (4)  17.  122.) 
As80,Br6=2AsBri,  3AsjO,H-12H20. 

Arsenyl  bromide  with  MBr. 
See  Arsenite  bromide,  M. 

Arsenyl  chloride,  AsOCl. 
Sol.  in  HiO  with  decomp. 
H-HjO.    (Wallace,  PhU.  Mag.  (4)  16.  358.) 
As,04Cl.    (Wallace.) 

Arsenyl  chloride  with  MCI. 
See  Arsenite  chloride,  M. 
Arsenvl  potassium  fluoride,  AsOFi,  KF+ 

(Marignac,  A.  146.  237.) 


Aistnji  iodide,  AsJsOii«=2AflOI,  3As«0i+ 
12Hrf). 

Decomp.  by  HtO.  (Wallace,  Phil.  Mag.  (4) 
17. 122.) 

SI.  sol.  in  cold  HtO,  less  sol.  in  alcohol 
(Plisson,  J.  Pharm.  14.  46.) 

Arsenyl  iodide  tnth  Iftl. 
See  Arsenite  iodide,  M. 

Arsenyl  sulphoiodide,  Asi JtSeOf. 

Scarcely  attacked  by  cold  HtO.  Boiling 
HtO  extracts  Asli.  Decomp.  by  hot  HNd  or 
H,S04.  EasUy  sol.  in  KOEf,  or  NH4OH + Aq. 
(Schneider,  J.  pr.  (2)  86.  613.) 

Arsine. 
See  Arsenic  hydride. 

Atmospheric  air. 
See  Air,  atmospheric. 

Auriamine,  Au(OH)sNHs. 

(Jacobsen,  C.  R.  1908, 146. 1214.) 
Diauriamine,  Aut(0H)4NH. 

(Jacobsen,  C.  R.  1908, 146. 1214.) 
SesquuivaiBLmbie,  NAui,  NH|. 

Decomp.  by  HtO  into  NAui.  (Raschig,  A. 
286.  341.) 

Auric  acid,  HAutOi. 

Sol.  in  HBr,  or  HCl+Aq.  (Kruss,  B.  19. 
2546.) 

Ammonium  aurate. 

See  Auroamidoimide. 
Barium  aurate,  BaAutOi+^HtO. 

SI.  sol.  in  HtO.  (Weigand,  Zeit.  angew.  Ch. 
1905  19.  139.) 

-f6H,b.  SI.  sol.  in  HtO.  Sol.  in  dil.  HjSO* 
and  in  dU.  HNOt.  Sol.  inHCl.  Decomp.  by 
alcohol.    (Meyer,  C.  R.  1907,  146.  806.) 

Caldum  aurate  (?). 

Insol.  in  HtO;  sol.  in  CaCltH-Aq.  (Fremy, 
A.  ch.  (3)  81,  485.) 

CaAut04  4-6HtO.  As  Ba  salt.  (Meyer, 
C.  R.  1907, 146.  806.) 

Magnesium  aurate  (?). 

Ppt.  Insol.  in  H,0;  sol.  in  MgCU+Aq. 
(PeUetier.) 

Potassium  aurate,  KAuOt+3HtO. 

Very  sol.  in  HjO,  and  easily  decomp. 
(Fremy,  A.  ch.  (3)  81.  483.) 

Sol.  in  alcohol;  the  solution  in  alcohol  does 
not  decomp.  below  50°.  (Figuier,  A.  ch.  (3) 
11.  364.) 

Potassium  aurate  sulphite,  KAuOt,  2KsS0i+ 
5HtO. 

Sol.  in  H2O  with  decomp.  Nearly  insol. 
in  alkaline  solutions.    (Fremy,  A.  ch.  (3)  81. 

^^)  Digitized  by  ^OOgie 
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Sodium  aurate,  Na«Aus04+2HiO. 

Sol.  in  H2O.  Sol.  in  dil.  HtSO*,  dil.  HNO„ 
and  Ed  with  decomp.  Decomp.  by  alcohol. 
iMcyer,  C.  R.  1907, 146.  806.) 

Strontium  aurate,  SrAu204+6HsO. 
As  Ba  salt.    (Meyer.) 

Anriimide  chloride,  Au(NH)Cl. 
(Raschig.) 

Anriimide  nitrate,  AusNsHtO,   2HN0i,   or 
AuN,   HNOiH-MH,0,   or  Au,0(NH),, 
2HN0,. 
Not  deliquescent.    Decomp.  by  hot  HiO 

into  AujO(NH),.    (Schottlander,  J.  B.  1884. 

453.) 

Anroaxnidoixnide,  Au(HN)NHs+3HsO. 

(Fulminating  gold.)  Insol.  in  HsO;  not 
attacked  by  oil.  acids;  sol.  in  cone,  acids, 
and  in  moderately  dil.  acids,  when  freshly  pre- 
cipitated. Insol.  in  alkalies  or  alcohol.  Sol. 
inKCN+Aq. 

rriaiiroainme,  AutN+5HsO. 

Not  decomp.  by  boiling  dil.  acetic  acid, 
HNOi,  or  H,S04.  (Raschig,  A.  1886,  285. 
349.) 

Aniicyanhydric  acid,  HAu(CN)4 +lMHsO. 
Easily  sol.  in  HfO,  alcohol,  or  ether. 
See  also  Bromauricyanides. 
Chloraoricyanides. 
lodauricyanidea. 

Ammontum  auricyanide,  NH4Au(CN)4. 

Easily  sol.  in  HsO  or  alcohol.  Insol.  in 
ethCT. 

Cobthous  auricyanide,  Co[Au(CN)4l2+9H20. 
SL  sol.  in  cold,  easily  in  hot  H2O'.    SI.  sol. 
in  alcohol.    (Lindbom.) 

Potassium  auricyanide,  KAu(CN)4+lHHsO. 
Efflorescent.    SI.  sol.  in  cold,  easily  in  hot 
HjO.   Easily  sol.  in  alcohol. 

Sflver  auricyanide,  AgAuCN4. 

Insol.  in  H,0  or  HNO,+Aq.  Sol.  in 
N'H,OH-hAq. 

Oitorodiamine  nitrate. 
See  Auriimide  nitrate. 

Anrobromliydric  acid. 
See  Bromauric  add. 

Anrobromic  add. 
See  Bromauric  add. 

Aorochlorhydric  add. 
See  Chlorauric  acid. 

Aarochloric  add. 
See  Chlorauric  add. 


Aurocyanhydric  add. 
Aurocyanides  with  MCN. 
See  Cyanide,  aurous  with  MCN. 

Azinosulphonic  add. 
Ammonium  azinosulphonate,  NtS0iNH4. 
(Traube,  B.  1914,  47.  944.) 
Barium  azinosulphonate,  (NtSOi)sBa. 
(Traube,  B.  1914,  47.  944.) 

Potassium  azinosulphonate,  NtSO»K. 

Easily  sol.  in  HiO.  Can  be  cryst.  from 
boiling  abs.  alcohol.  (Traube,  B.  1914,  47. 
943.) 

Sodium  azinosulphonate,  NtSOiNa. 
(Traube,  B.  1914,  47.  944.) 

Azoimide,  HNs. 

Miscible  with  H2O  and  alcohol.  (Curtius 
and  Radershausen,  J.  pr.  (2)  48.  207.) 

Stable  in  aq.  solution ;  decomp.  slowly  by  dil. 
boiling  HCl.  (CMrtius,  J.  pr.  1898,  (2)  68. 
265.) 

For  salts  of  HNi,  see  azoimide  of  metal 
under  metal. 

Azoimide,  hydroxylamine,  NaH,2NH80H. 

Sol.  in  H20.  Gradually  volatilizes  at  ord. 
temp.  (Dennis,  J.  Am.  (Jhem.  Soc.  19(^7,  29. 
22.) 

Azophosphoric  add. 
See  Pyrophosphamic  acid. 

Deu^ophosphoric  acid. 
See  Pyrophosphodiamic  acid. 

Barium,  Ba. 

Decomp.  by  H2O  and  abs.  alcohol.  (Guntz, 
C.  R.  1901. 188. 874.) 

Insol.  in4iquid  NHj.    (Gore,  Am.  Ch.  J. 

1898,20.827.) 

Barium  amalgam,  BaHgn. 

Stable  in  contact  with  liquid  amalgam  up 
to  30°.  Can  be  cryst.  from  Hg  without  de- 
comp. if  temp,  does  not  exceed  30°.  (Kerp, 
Z.  anorg.  1900,  25.  68.) 

BaHgi2.  Stable  in  contact  with  liquid 
am^am  from  30°- 100°.  Can  be  cryst.  from 
Hg  without  decomp.  at  any  temp,  within 
these  limits.    (Kerp.) 

Barium  amide,  Ba(NH2)2. 

B.-pt.  280°.    (Mentrel,  C.  C.  1908, 1.  276.) 
Decomp.  by  H2O.     (Guntz  and  Mentrel, 

BuU.  Soc.  1903,  (3)  29.  578.) 

Barium  potassium  amide. 

See  Potassium  ammonobarate. 
Barium  ammonia,  Ba(NHa)f. 

Takes  fire  in  the  air.  Only  si.  sol.  in  liquid 
NH|.  Violently  decomp.  by  HiO.  (Mentrel, 
C.  R.  1902, 186.  74e,^itized  by  ^OOglC 
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Barium  arsenide,  BasAss. 
Decomp.  by  HjO.    (Lebeau,  C.  R.  1899, 

129.48.) 

Barium  azoimide,  Ba(Ni)s. 
Very  d.  hydroscopic;  explosive. 
12. 5  pts.  are  sol.  in  100 pts.  HsO  at  0^ 

16.2  "     '*     "    "  100  "     H,0  "  10  6" 
16.7    "     "     "    "  100  "     HjO   "  15* 

17.3  "     '*     "    "  100  "     Hrf)   "  17* 
0.0172  pts.  are  sol.  in  100  pts.  abs.  alcohol  at 
16*. 

Insol.  in  ether.    (Curtius,  J.  pr.  1898,  (2) 
68.290.) 
See  oho  Barium  nitride. 

Barium  boride,  BaB< 

Sol.  in  fused  oxidising  asents,  not  decomp. 
by  HsO;  insol.  in  aa.  acidis;  si.  sol.  in  cone. 
HtS04,  sol.  in  dil.  and  cone.  HNOt.  (Moissan, 
C.  R.  1897, 125,  634.) 

Barium  «t«6bromide  sodium  bromide,  BaBr, 
NaBr. 
Decomp.  by  H2O.     (Guntz,  C.  R.  1903, 
136.  750.) 

Barium  bromide,  BaBrs,  and  +2H2O. 

100  pts.  H2O  dissolve— 
atO*     20*    40*    60*     80*   100* 

98     104     114     123     135     149  pts.  BaBr,. 

Sat.  BaBrt+Aq  contains  at: 
—20*  —9*    -f 7*     16*      19*     40* 
45.7     46.5   48.5   48.8   49.3   50.9%BaBrj 
71*    76*    77*  104*  145*  160*  175* 
55. 1  55.5  55.6  56.6  60.5  59.4  60.3%BaBr, 
(fitard,  A.  ch.  1894,  (7)  2.  540.) 
Sp.  gr.  of  BaBrj+Aq  at  19.5*  containing: 
5         10        15       2»       25       30%BaBr, 
1.045  1.092  1.114  1.201  1.262  1.329 

35  40  45  50      55%BaBr,. 

1.405     1.485     1.580     1.685     1.800 

(Kremers,  Pogg.  99.  444,  calculated  by 
Gerlach,  Z.  anal.  8.  285.)      . 

BaBr  J  4- Aq  containing  7.74%  BaBrs  has 
sp.gr.  20720^  =  1.0716. 

BaBriH-Aq  containing  16.76%  BaBrs  has 
sp.er.  2072(^  =  1.1674. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  279.) 

Sat.  BaBrs  H-Aq  boils  at  113*.  (Kremers, 
Pogg.  99.  43.) 

Solubility  in  Bals+Aq  at  t*. 


t« 

Sat.  solution  contains 

%    BaBrj 

%  Bal, 

—16 

4.7 

57.9 

—16 

5.0 

59.0 

+60 

5.5 

66.0 

1,35 

9.3 

67.3 

135 

9.0 

67.2 

170 

11.0 

67.4 

210 

14.9 

67.7 

(fitard,  A.  ch.  1894,  (7)  3.  287.) 


Very  sol.  in  absolute  alcohol.    (Hunefdd.) 
100  pts.  absolute  methyl  alcohol  diaBolve  50 
pts.  BaBrs  at  22.5*. 

100  pts.  absolute  ethyl  alcohol  disaolve  3 

Sts.  BaBrs  at  22.5*.  (de  Bruyn,  Z.  phys.  Ch* 
0.  783.) 

Sat.  solution  in  87%  alcohol  contains  6% 
BaBrs.    (Richards,  Z.  anorg.  8.  455.) 

100  pts.  absolute  methyl  alcohol  diasdve 
45.8  pts.  BaBrs -f2HsO  at  15*. 

100  pts.  93.5%  methyl  alcohol  diasolve 
27.3  pts.  BaBrs  4-2HsO  at  16*. 

100  pts.  50%  methyl  alcohol  dissolve  4  pts. 
BaBrs  4-2HsO  at  15*  (de  Bruyn,  Z.  phys, 
Ch.  10.  787.) 

100  g.  BaBrs +CH1OH  contain  0.4  e.  BaBr. 
at  the  critical  temp.  (Centnerszwer,  Z.  phys. 
Ch.  1910,  72.  437.) 

At  15*,  1  pt.  by  weight  is  sol.  in: 
36  pts.  methyl  alcohol,  sp.  gr.  0. 709 
207    "   ethvl  "         ^*    "   0.8035 

652    "   propyl       "         "    ♦'  0.8085 

(Rohland,  Z.  anorg.  1897, 15.  413.) 

Nearly  insol.  in  boiling  amyl  alcohol,  10 
ccm.  di£Bolving  only  an  amt.  equal  to  1.3  mg 
BaO.    (Browning,  Sill.  Am.  J.  144.  459.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  S7. 
4328;  Eidmann,  C.  C.  1899,  II.  1014.) 

Insol.  in  benzonitrile.  (Naumann,  B.  1914, 
47. 1370.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann, B.  1909,  42.  3789.) 

Insol.  in  ethyl  acetate.  (Naumann,  B.  1910, 
43.  314.) 

Barium  cadmium  bromide.  BaBrs,  C<lBr2+ 
4HsO. 
Sol.  in  HsO.    (v.  Hauer,  W.  A.  B.  20.  40.) 

Barium  rhodium  bromide. 
See  Bromorhodite,  barium. 

Barium  bromide  ammonia,  BaBrs,8NH|. 

Decomp.  by  HsO.  (Joannis,  C.  R.  1905, 
140. 1244.) 

Barium  bromide  hydrazine,  BaBrs,  2NsH4. 

Hydroscopic.  Very  sol.  in  HsO.  InsoL  in 
alcohol.    (Franzen,  Z.  anorg.  1908,  60.  291.) 

Barium  bromofluoride,  BaBrs,BaFs. 

Insol.  in  and  undecomp.  by  boiling  alcohol. 
Sol.  in  HBr  and  in  HNOi.  Decomp.  by  HsO, 
hot  H2SO4,  dil.  HCl,  dil.  HNOt,  or  dU.  acetic 
acid.    (Defacqz,  C.  R.  1904, 188. 199.) 

Barium  carbide,  BaCs. 

Decomp.  by  HjO.  (Maquenne,  C.  R.  144. 
360.) 

Sp.  gr.  3.75.  Easily  decomp.  by  HsO  and 
dil.  acids.     (Moissan,  Bull.  Soc.  1894,  (3)  11. 
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Btiimii  cftibonyl,  Ba(CO)t. 

Sol.  in  H,0.     (GunU  and  Mentrel,  Bull. 
Soc.  1903,  (3)  29-  586.) 

Barium  m6cliloiide,  BaCl. 

Decomp.  by  H,0.     (Gunte,  C.  R.  1903, 
136.751.) 

Btrinm  tu&chloride  sodium  chloride,  BaCl, 
NaCL 
Decomp.  by  H,0.     (Gunte,  C.  R.  1903, 
136.750.) 

Btrium  chloride,  BaCls,  and  +2HsO. 
Permanent  in  dry  air. 

100  pto.  HiO  at  t**  diasolve  (a)_pt8.  BaCIs  and  (b) 
pU.  BaCls +2HtO. 


t» 

a 

h 

t« 

a 

6 

15.M 
49.31 

34.86 
43.84 

43.50 
55.63 

74.89 
105.48 

50.94 
50.58 

65.51 
77.80 

(Gay-; 


A.  oh.  (2)  11.  300.) 


100  pU.  H«0  at  t**  diasolve  32.62  +0.2711t  pta.  BaCls. 

(Kopp.) 

100  pU.  HsO  diaaolve  pta.  Baas+2HsO  at  t^ 


t« 

Pta. 

t» 

Pta. 

BaCU+2HsO 

BaCls +2H,0 

16.25 

39.66 

62.50 

48.0 

20.00 

42.22 

75.00 

63.0 

22  50 

43.7 

87.00 

65.0 

37.50 

51.0 

100 

72.0 

50.00 

65.0. 

(Bmndea.) 

SoL  tn  2.67  pta.  HsO  at  1&75^    (AbL) 

1  pt.  BaCb  u  aoL  in  2.86  pta.  HsO  at  15.5^  and  1.67 
pu.  u  boifinc  temp.    (M.  R.  and  P.) 

100  pta.  HsO  at  15.5<'  diaaolve  20  pta.  BaCls.  and  43 
pti.  at  87.7^.    (Ure'a  EHct.) 

Solubility  in  100  pta.  HsO  at  t**. 


t» 

Pta. 
BaCls 

f 

Pta. 
BaCls 

0 

U.2 
ft4 
a.75 

31,1 
33.9 
41.2 
47.7 

77.5 
95.65 

102.5 

105 

51.9 
57.7 
58.9 
59.7 

(Nordenakiold.  Pogg.  136.  316.) 
100  pta.  HsO  disaohre  pta.  BaCls  at  t". 

t* 

Pta. 
BaCls 

f 

Pta. 
BaCls 

30 
37 

33.2 
38.1 
40.0 

50 

58 

43.7 
45.9 

(Genxdin.  A.  ch.  (4)  t.  143.) 

1  pt.  Baas+2H20  is  sol.  in  2.18  pts.  H^O 
«  2U',  and  the  solution  has  sp.  gr.  =  1.2878. 
Schiff,  A.  109. 326.) 

I  pt  anhydrous  BaCli  is  sol.  in  2.86  pts. 
Hj0»tl5*.    (Gerlach.) 


Solubility  in  100  pts.  HjO  at  t**. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 


Pta. 
BaCls 


30.9 
31.2 
31.5 
31.7 
31.9 
32.2 
32.4 
32.6 
32.8 
33.1 
33.3 
33.5 
33.8 
34.0 
34.2 
34.5 
34.7 
35.0 
35.2 
35.5 


35. 
36. 


36 

36 

37.0 

37.2 

37.5 

37.7 

38.0 

38.2 

38.5 

38.7 

39.0 

39.2 

39.5 


36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 


Pta. 
BaCls 


39.7 
40.0 
40.2 
40.5 
40.7 
41.0 
41.3 
41.6 
41.9 
42.2 
42.5 
42.7 
43.0 
43.3 
43.6 
43.9 
44.2 
44.4 
44.7 
45.0 
45.3 
45.6 
45.9 
46.2 
46.4 
46.7 
47.0 
47.3 
47.6 
47.9 
48.2 
48.5 
48.8 
49.1 
49.4 


71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 
103 
104 
104.1 


Pte. 
BaCls 


49.7 
50.0 
50.3 
50.6 
50.9 
51.2 
51.6 
51.8 
52.1 
52.4 
52.7 
53.0 
53.3 
53.6 
54.0 
54.3 
54.6 
55.0 
55.3 
55.6 
55.9 
56.2 
56.6 
56.9 
57.2 
57.6 
57.9 
58.2 
58.5 
58.8 
59.2 
59.5 
59.8 
60.2 
60.3 


(Mulder,  calculated  from  his  own  and  other 
observations.    Scheik.   Verhandel.  1864.  45.) 


The  saturated  solution  contains — 

60.3  pto.  BaCla  to  100  pto.  HsO,  and  boils  at 
104. 1^    (Mulder.) 

60.1  pto.  BaCU  to  100  pto.  HiO,  and  boils  at 
104.4^    (L^prand.) 

61.8  pto.  BaCls  to  100  pto.  HsO,  and  boils 
atl04.5^    (Griffith.) 

59.58  pto.  BaCls  to  100  pto.  HsO.  and  boils 
at  105.48''  (Gay-Lussac);  at  106°  (Kremers). 

54.1  pto.  BaCls  to  100  pte.  HsO,  and  forms 
crust  at  104.4°;  highest  temperature  observed, 
104.9°.    (Gerlach,  Z.  anal.  26.  426.) 

Sat.  BaCls +Aq  contains  at: 
100°    130°     144°     160°     180°    215° 
36     37.3    37.5    38.9    40.7    43.1%BaCls 
(fitard,  A.  ch.  1894,  (7)  2.  535.) 


Aq.  solution  contains  27.6%  BaCls^at ; 
(Shreinemakers,  C.  C.  1910, 1.  9.^0gTe 
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Solubility  of  BaCli4-2H,0  in  H2O  equals 
1.745  mol.-litre  at  30**.  (Masson,  Chem.  Soc. 
1911,  99. 1136.) 

BaCIs+Aq  sat.  at  8<*  has  sp.  gr.  1.27.    (Anthon.) 
BaCls  +Aq  sat.  at  15^  has  sp.  gr.  1.282.    (Michel  and 
Krafft.) 

BaClt+Aq  sat.  at  18.  r  has  sp.  gr.  1.285.  and  con- 
tains 44.31  pts.  BaCls +2H1O  to  100  pts.  HsO.  (Kar- 
tten.) 

Sp.  gr.  of  BaCh+Aq  at  19.5<*. 


%  BaCls          Sp.  gr. 

%  BaCls 

Sp.  gr. 

8.88             1.0760 
18.24             1.1521 

27.63 
35.44 

1.2245 
1.2837 

(Kremers,  Pogg.  M.  444.) 

Sp.  gr.  of  BaClj+Aq  at  16**. 


%  BaCls 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

i3 


Sp.gr. 


1.00917 
1.01834 
1.02750 
1.03667 
1.04584 
1.05569 
1.06554 
1.07538 
1.08523 
1.09508 
1.10576 
1.11643 
1.12711 


%  BaCls 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


Sp.gr. 


1.13778 
1.14846 
1.15999 
1.17152 
1.18305 
1.19458 
1.20681 
1.21892 
1.23173 
1.24455 
1.25736 
1.27017 


(Gerlach,  Z.  ltiial.B.283.) 
Sp.  gr.  of  BaCli+Aq  at  21.5*. 


i  BaCl,+ 
2HsO 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Sp.gr. 


1.0073 
1.0147 
1.0222 
1.0298 
1.0374 
1.0452 
1.0530 
1.0610 
1.0692 
.1.0776 
1.0861 
1.0947 
1.1034 
1.1122 
1.1211 


%  BaCls  + 
2HsO 


16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Sp.  gr. 


1.1302 
1.1394 
1.1488 
1.1584 
1.1683 
1.1783 
1.1884 
1.1986 
1.2090 
1.2197 
1.2304 
1.2413 
1.2523 
1.2636 
1.2750 


(Schifif,  calculated  by  Gerlach,  l.c.) 


s 

Ip.  gr.  of  BaClj+Aq  at  18°. 

%  BaCls 

Sp.  gr. 

%  BaCIs 

Sp.gr. 

5 
10 
15 

1.0445 
1.0939 
1.1473 

20 
24 

1.2047 
1.2559 

Sp.  gr.  of  BaClt-fAq  at  20* 


g.  mols.  BaCls  per  1. 

Sp.  gr. 

0.01 

1.001878 

0.025 

1.00475 

0.05 

1.00929 

0.075 

1.01369 

0.10 

1.01766 

0.25 

1.0456 

0.40 

1.0726 

(Jones  and  Pearce,  Am.  Ch.  J.  1907, 88. 701.) 
BaCls +Aq  containing  6.94%  BaCls  hai 

sp.gr.  20720^  =  1.0640. 
BaCls +Aq  containing  11.38%  Bads  h» 

sp.gr.  20720* -1.1086. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 

19. 279.) 

Sp.  gr.  of  BaCls-f  Aq  at  25*. 


BaCls +Aq 


1-normal 


Sp.gr. 


1.0884 
1.0441 
1.0226 
1.0114 


(Wagner,  Z.  phys.  Ch.  1890,  6.  35.) 
Sp.gr.  of  BaCls  H-Aq. 


25' 
22.8 


Concentration  of  BaCls +Aq 


1  pt.  BaCls  in   3.684  pts.  HsO 
1    "      "      "  52.597     " 


Sp.  r 


1.2194 
1.0145 


(Hittorf,  Z.  phys.  Ch.  1902,  89.  628.) 
Temp,  of  Maximum  Density. 


Weight  of  BaCl; 

in  1000  grams 

HsO 


Temp,  of  maximu 
density 


0 

6.73 
10.42 
20.83 
41.72 


3.982* 
3.207* 
2.783* 
1.572* 
-^.843* 


Molecular  redac- 
tion of  t«mpL  oi 
M.  D. 


23.94 
23.88 
24.04 
24.04 


(Kohkausch,  W.  Ann.  1879.  1.) 


(De  Coppet,  C.  R.  1897,  126.  533.) 

BaCls +Aq  containing  10%  BaCls  boils  at 
100.6*.    (Gerlach.) 

BaCIs +Aq  containing  20%  BaCls  boils  at 
101.9*.    (Gerlach.) 

B.-pt.  of  BaCls +Aq  containing  pts.  BaCls  to 
100  pts.  HsO.  G= according  to  Gerlach 
(Z.  anal.  26. 443);  Lsaccording  to  Le^^and 
(A.  ch.  (2)  59.  452). 


B.-pt. 


100.5* 

101.0 

101.5 

102.0 

102.5 

103.0 

103.5 

104.0 

104.4 

104.5 


6.4 
12.7 
19.0 
25.3 
31.6 
37.7 
43.7 
49.5 


11.0 
19.6 
26.2 
32.5 
38.6 
44.5 
50.3 
56.0 
60.1 
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Leas  sol.  in  Hfi  containing  HCl  than  in 
pure  HsO,  and  scarcely  sol.  in  cone.  HCl+Aq. 
(Benelius.) 

SolubiUty  of  BaCl,  in  HCl+Aq  at  (f. 
BaCls»no.  H  niols.  (in  milligrammes)  dis- 
solved in  10  cc.  of  the  liquid ;  HCl  =  no.  mols. 
(in  miUigrancLmes)  contained  in  the  same 
quantity  of  liquid. 


Bsa, 

HCl 

Sum  of  mols. 

8p.gr. 

29.45 

0 

29.45 

1.250 

27.8 

1.1 

28.9 

1.242 

26.075 

2.8 

28.875 

1.228 

23.4 

5.0 

28.4 

1.210 

14.0 

14.36 

28.36 

1.143 

10.2 

18.775 

28.975 

1.118 

6.67 

22.75 

29.42 

1.099 

2.74 

32.0 

34.74 

1.079 

0.29 

50.5 

50.79 

1.088 

(Engel,  BulL  Soc.  (2)  46.  653.) 

Sd.  in  about  8000  pts.  cone.  HCl+Aq. 

Sol.  in  about  20,000  pts.  cone.  HCl-fAq 
through  which  HCl  gfas  was  passed. 

Practically  insol.  m  cone.  HCl+Aq  con- 
taining Vi  vol.  ether.    (Mar,  Sill.  Am.  J.  143. 

Solubility  in  HCl+Aq  at  30°, 


Composition  of  the 
■otntion 


Solid  phase 


«t  HCl 

%by  wt. 

BaCb 

0 

27.6 

BaCl,,  2H,0 

5.94 

12.97 

« 

11.55 

3.85 

« 

18.11 

0.46 

(( 

32.35 

0.00 

it 

37.34 

0.00 

BaCl,,  2H,0+BaCl,.  H,0 

38.63 

0.00 

Bad,,  H.0 

(Schreinemakers,  Z.  phys.  Ch.  1909,  68.  89.) 

Much  lees  sol.  in  HNOi+Aq  than  in  HtO^ 
because  Ba(N0i)8  is  nearly  msol.  therein. 
(WurU.) 

BaCli  is  Bol.  in  about — 

4.00  pts.  H,0. 

5.00  pts.  NH40H-f  Aq  (cone). 

5.33  pts.  NH40H+Aq  (1  vol.  cone:  3  vols. 
H/». 

5.33  pte.  HCl-fAq  (1  vol.  cone:  4  vols. 
H,0). 

8.00  pts.  HCtHiOj+Aq  (1  vol.  commercial 
add:  1  vol.  HjO). 

6.00  pts.  NH4Cl-f  Aq  (1  pt.  NH4CI  :  10  pts. 
H/)). 

6.00  pts.  NH4C,H|0,+Ag  (dil.  NH4OH4- 
Aq  neutralized  by  dil.  HCiHtOs+Aq.) 

6.67  pts.  NaCsHtOs+Aq  (commercial 
HCHiO,  neutralised  by  NajCOi,  and  dil. 
with  4  vols.  H,0). 

6.33  pts.  Cu(CiHiO0 J  4- Aq.  See  Stolba  (Z. 
aasL  2. 390). 

5.67  pts.  grape  sugar  (1  pt.  grape  sugar: 
10  pta.  H^).  (Pearson,  Zeit.  Chem.  1869. 
662.) 


BaClj-f  NH4CI.    SolubiUty  of  BaCh  in 

NH4CH-Aq  at  30^ 

Composition  of  the 

solution 

Solid  phase 

%NH4C1 

%  BmCIt 

0 

27.6 

BaCli.2H,0 

5.71 

22.16 

(( 

10.06 

18.36 

it 

13.84 

15.42 

20.00 

10.89 

t( 

24.69 

8.33 

25.79 

7.95 

BaCla.2H,0+NH4Cl 

26.06 

7.99 

<< 

27.47 

3.56 

NH4a 

29.5 

0 

ft 

See  aUo  under  Ammoniism  chloride. 
BaCl,+Ba(OH),.    SolubiUty  of  BaClj  in 
BaO+Aq  at  30^ 


Composition  of 
the  solution 


%by 
wt. 
BaO 


0 

1.78 

1.79 

1.75 

2.33 

2.50 

3.27 

4.67 

4.86 

4.29 

4.64 

4.65 

4.62 

4.60 

4.58 

4.45 

4.99 


%by 
wt. 
BaCIt 


27.6 
27.42 
27.31 
27.41 
24.98 
24.20 
21.46 
19.18 
18.97 
18.83 
18.77 
18.10 
18.04 
17.08 
12.81 
10.77 
0 


Solid  phase 


BaCU,  2H,0 

tt 

BaCl,,  2H,0+BaCl(0H),  2Hrf) 

BaCl(OH),  2H,0 

(I 

tt 

*  it 

BaCl(OH),  2H,0+BaO,  9H,0 

K 
it 

BaO,  9H,0 


(Schreinemakers,  Z.  phys.  Ch.  1909,  68.  88.) 
Sol.  in  CuCl2,NH4Cl  +  Aq  at  30^  (Schreine- 
makers, Z.  phys.  Ch.  1909,  66.  m.) 

The  solubiUty  data  for  the  system  BaClj-f 
CuCl,-hKCl+Aq  have  been  determined  at  40 
and  60°.  (Schreinemakers,  C.  C.  1916, 1. 933.) 
BaCl,+HgCU.    SolubiUty  of  BaCl,+ 

HgCU  in  H»Q. 


10.4' 
10.4 
10.4 
10.4 
10.4 
10.4 
25.0 


.  pel 
jolut 


solution 


BaCU 


23.58 
23.44 
22.58 
22.48 
22.10 
21.64 
23.02 


HsClt 


50.54 
50.74 
51.23 
51.41 
51.66 
51.74 
54.83 


Solid  phase 


BaCl„2H,0-hH^li 
BaCl,,3Hgr 


BaCl,,2H,( 


(Foote  and  Bristol,  Am.  Uh.vjL^lC 
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Solubility  of  BaCl»-fHgCl»  in  HtO. 


Temp.  -30                                   | 

Temp.  -0* 

%  HgCl, 

%  BaClt 

SoUd  phase 

%  HgCl, 

%  BaCIj 

SoUd  phase 

0 

27.77 

BaCl,.2Hrf) 

0 

23.70 

BaCli.2H,0 

2.90 

27.56 

It 

14.25 

24.0 

« 

7.09 

27.47 

II 

36.20 

24.89 

ti 

12.98 

26.99 

<i 

46.12 

24.07 

BaCl,,  3Hga,.6H,0-f 

22.61 

26.89 

It 

46.05 

24.03 

"    BaCl,.2Hrf> 

34.57 

26.69 

II 

46.07 

24.05 

tt 

46.50 

25.22 

II 

46.59 

23.28 

BaCli,  3HgCl,.6H,0 

55.16 

23.46 

HgCl,4-BaCl,.2H,0 

47.78 

21.05 

55.32 

23.08 

II 

48.43 

20.64 

BaCl,,  3HgCl,.6H,04-Hga, 

55.19 

22.98 

48.49 

20.71 

u 

48.97 

17.87 

HgCl, 

44.33 

18.50 

HgCl, 

41.30 

14.26 

II 

29.0 

11.59 

(1 

27.62 

8.41 

II 

16.36 

6.11 

11 

14.19 
7.67 

2.65 
0 

H 

3.95 

0 

(( 

Temp.  -40*' 

56.57 

22.98 

BaCl,.2H,04-HgCl, 

(Schreinemakers,  C 

h.Weekb 

1.  1911,  7.  202.) 

BaCl,4-KCl.  Sol.  in  sat.  KCl+Aq,  at  first 
without  pptn.  The  KCl  is  pptd.  after  a  time 
until  ia  state  of  equilibrium  is  reached. 

100  pts.  HjO  at  16.6*  dissolve  33.8-27.2  pte. 
KCl  and  18.2-34.9  pte.  BaCIj.  (Kopp,  A.  34. 
267.) 

100  g.  sat.  solution  of  BaCls+KCl  contain 
13.83  g.  BaCl,  and  18.97  g.  KCl  at  25^ 
(Foote,  Am.  Ch.  J.  32.  253.) 


BaCl,-fBa(NO,),. 
Ba(N0,)2+Aq. 


Bads  is  sol.  in  sat. 


Solubility  of  BaCls4-Ba(NO,)2  in  H,0. 
salte  present  in  soUd  phase. 


Both 


t« 

Gmn.  p^r  100  gms. 
solution 

t* 

Gnw.  per  100  gms. 
Bolution 

BaCls 

Ba(NOih 

BaClj 

Ba(NOj)j 

0 
20 
40 
60 

22.5 
24.5 
26.5 
28.5 

4.3 
6.0 
7.5 
9.5 

100 
140 
180 
210 

31 
32 
33 
32 

14 
20 
26 
32 

(Etard,  A.  Ch.  (7)  2.  535.) 


Very  slowly  sol.  in  sat.  NaNO|-|-Aq  with 
separation  of  BalNOj)^. 

Rapidly  sol.  in  sat.  KNOs+Aq^  forming 
Ba(NOi)j,  which  separates  out.    (Karsten.) 

BaClj+NaCl.  BaCU  is  sol.*  in  NaCl+Aq 
at.  first  without  separation  of  XaCl,  which, 
however,  finally  separates. 


100  pte.  HsO  dissolve,  when  both  salte  are 
in  excess — 


NaCl 
Bad, 


35.9 


4.1 
34.5 


38.6 


35.0 


40.4 


54.7 


35.3 
19.460.3 


1,  2,  and  3  are  at  17*.    (Kopp,  A.  84.  268.) 
4,  5,  and  6  are  at  b.-pt.    (Mulder.) 

Solubility  of  BaCU-hNaCl. 

100  pte.  H2O  dissolve  pte.  BaCU  and  Nad 

at  t°. 


Pts. 

Pis. 

Pts. 

Pta. 

t 

BaCli 

NaCl 

I 

BaCh 

Naa 

10 

4.1 

33.9 

60 

9.7 

33.5 

20 

4.1 

33.8 

70 

11.7 

33.6 

30 

5.0 

33.7 

80 

13.9 

33.6 

40 

6.3 

33.6 

90 

15.9 

33.6 

50 

7.9 

33.5 

100 

17.9 

33.6 

(Precht  and  Wittgen,  B.  U.  1667.) 
Solubility  of  BaCU-fNaCl  in  HCl-f  Aq  at  30**. 

Solid  phaac.  NaCl  SoHd  phase.  BaClt+2HfO 


01  »&t. 
solution 

1.2018 
1.1906 
1 . 1801 
1 . 1633 
1,1512 
1 . 1427 
1 . 1289 
l.llSS 
1 . 1258 


G.  mol.  litre 


HCl 


0.0000 

0.4575 

0.969 

1.786 

2.412 

3.052 

4.152 

5.950 

7.205 


NaCI 


5.400 
4.932 
4.386 
3.589 
2.978 
2.463 
1.628 
0.630 
0.268 


Sp.gr. 

of  sat. 

solution 


1.3056 
1.2651 
1.2147 
1.1789 
1.1419 
1.1068 
1.0880 
1.0895 
1.1024 
1.1609 


G.  inoL-Iitr« 


HCI       Baa, 


0.0000 

0.4709 

1.107 

1.622 

2.234 

3  (Ml 

3.953 

3.059 

6.234 

10.25 


1.745 

1.468 

1.122 

0.861 

0.592 

0.307 

0.124 

0.020 

0.00 

0.00 


(Ma^son,  Chem.  Soc.  1911,  99.  1136.) 
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Solubility  of  BaClj + NaCl  in  HCl  +  Aq  at  30" 


7eHCl 

%N«C1 

%BaClj 

Solid  phase 

0 

23.85 

3.8 

NaCl,BaCl,.2H,0 

4.84 

18.07 

2.27 

12.02 

9.55 

082 

17.20 

4.66 

0.29 

23.16 

1.54 

0.00 

28.66 

0.47 

0.00 

36.51 

0.12 

0.00 

NaCl+BaCl2.H,0 

(Schreineinakers,  Arch.  N^er.  Sc.  ex.  nat.  (2) 
15.  91.) 


Inaol  in  liquid  NH|. 
J,  1898,  20.  827.) 


(Franklin,  Am.  Ch. 


Sohdnlity  in  alcohol:  100  pU.  alcohol  of  given  sp.  gr. 
diMolve  pts.  of  the  aahydrous,  and  crystallized 
lah. 


8p.gr. 

Pts. 
BaCl. 

Pts. 
BaCls+2HtO 

0.900 
0.848 
0.834 
0.817 

1.00 
0.29 
0.185 
0.09 

1.66 
0.43 
0.32 
0.06 

(Kir  wan.) 

Insol.  in  abs.  alcohol,  or  below  19''  in  al- 
oobol  of  over  91  %.  Dil.  alcohol  dissolves  less 
BaCls  than  corresponds  to  the  amount  of  HjO 
prwoit.    (Gerardin,  A.  ch.  (4)  5.  142.) 


Sdubihty  in  100  pts.  alcohol  at  f".   D  = 
of  aloonol;  S= solubility. 


'sp.  gr. 


D-0.99OI    1 

D -0.0848 

D -0.9793 

D -0.9726 

t» 

■ 

t* 

8 

t* 

8 

t« 

8 

14 

29.1 

14 

25.0 

11 

19.6 

15 

15.6 

25 

32  0 

32 

29.1 

15 

20.4 

23 

17,0 

32 

33.5 

30 

30.9 

20 

21.7 

33 

19.1 

47 

37  4 

50 

33.2 

35 

24.6 

50 

22.0 

«0 

39.8 

63 

37.6 

45 

26.8 

.... 

D -0.9573 

D -0.9390 

D -0.8967 

D -0.8429 

I* 

" 

f 

a 

t* 

8 

t« 

8 

U 

10 

12 

6.5 

12 

0.1 

12 

0.00 

U 

U.4 

23 

7.2 

30 

4.3 

19 

0.00 

M 

12.9 

31 

8.3 

47 

4.9 

25 

0.04 

30 

13.8 

37 

9.0 

50 

0.28 

50 

15.2 

47 

10.1 

67 

0.377 

(Gerardin,  A.  ch.  (4)  6.  142.) 

Sohibility  in  dil.  alcohol  of  x%  by  weight 
at  15^ 

^■leohol  0        10      20      30     40    60   80 

I^^B«at.2HiO  30.25  23.7  18.0  12.8  0.3  3.4  0.5 

(Schiff,  A.  118.  365.) 

Sol  in  6885-8106  pts.  99.3%  alcohol  at 
115*  uid  in  1857  pts.  at  ebullition.    (Frese- 


Solubility  of  BaCU  in  alcohol-f  Aq 


t° 

alcohol 

Babu 

Solid  phase 

30"* 

0 

27.95 

BaClj.2H20 

ti 

32.67 

10.63 

« 

it 

50.16 

5.68 

(( 

tt 

66.72 

2,23 

(( 

It 

92.53 

0.05 

tt 

It 

94.83 

0.07 

BaCl, .  2H,0  -f  BaClj .  H,0 

tt 

94.75 

0.05 

tt 

tt 

94.60 

0.07 

tt 

tt 

97.14 

BaCU.HiO 

tt 

98.17 

0.08 

BaCl,.H,0+BaCl, 

tt 

99.41 

BaCU 

60? 

0 

31.57 

BaClj.2H,0 

tt 

16.68 

20.16 

tt 

tt 

34.10 

13.21 

tt 

tt 

66.02 

2.82 

It 

tt 

88.55 

0.25 

tt 

tt 

90.11 

0.09 

BaCl,.2H,0-fBaCl,.H,0 

tt 

90.39 

tt 

tt 

93.95 

BaCU.HjO 

(Schreinemakers  and  Massink,  Chem. 
Weekbl.  1910,  7.  213.) 

100  pts.  absolute  methyl  alcohol  dissolve 
2.18  pts.  BaCU  at  15.5Vand  7.3  pts.  BaClj, 
2H20at6^    (deBruyn,Z.phy8.Ch.l0.783.) 
At  15**  C.     1  pt.  by  weight  is  sol.  in: — 

78  pts.  methyl  alcohol  of  sp.  gr.  0.790 
7,000  "    ethyl         "        "    "    "  0.8035 
100,000  "    propyl       "        "    "    "  0.8085 
(Rohland,  Z.  anorg.  1897, 15.  413.) 

Absolutely  insol.  in  boiling  amyl  alcohol. 
(Browning,  Sill.  Am.  J.  144.  459.) 

Absolutely  insol.  in  acetic  ether.  (Cann, 
C.  R.  102.  363.) 

Very  si.  sol.  in  acetone.  (Krug  and  M'El- 
roy,  J.  Anal.  Ch.  6.  184.) 

100  pts.  by  weight  of  glycerine  dissolve  10 
pts.  BaCla  at  15.5^  (de  Bruyn,  Z.  phys.  Ch. 
10-  783.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.)     (Eidmann,  C.  C.  1899,  II.  1014.) 

Insol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1370.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  anhydrous  P3rridine,  97%  pyri- 
dine-fAq.  and  95%  pyridine+Aq.  SI.  sol. 
in  93%  pyridine+Aq.  (Kahlenberg,  J.  Am. 
Chem.  Soc.  1908^  30.  1107.) 

+H,0.  Solution  of  monohydrate  sat.  at  6° 
contains  31.57%  BaCl,.  (Schreinemakers, 
Chem.  Weekbl.  1910,  7.  213.) 

2.5  grams  of  the  monohydrate  are  sol.  in 
100  cc.  of  methyl  alcohol  at  14**.  (Kirschner, 
Z.  phys.  Ch.  1911,  76.  176.) 

Exact  solubility  in  methyl  alcohol  cannot' 
be  determined  as  BaCla+Ii,0  separates  out 
from  a  sat.  solution  of  the  dihydrate.  (Kirsch- 
ner, Z.  phys.  ch.  1911,  76.  177.) 

Barium   cadmium  chloride,   BaClt,CdCl2+ 
4H,0. 
Easily  sol.  in  H,0.^.^.|^v^.^pjijej^g^^ 
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Solubility  in  HtO  at  t*. 

aO 

100  pt«.  solution  contain  pta. 

100  g.  of 

solution 

contain  g.  salt 

100  g.  HjO 

dissolve 

g.  salt 

100  moU.  HjO 
dissolve  mob.  of 
anhydrous  nh 

CI 

Ba 

CM 

22.6 

15.19 

14.71 

11.98 

41.88 

72.06 

3.32 

32.9 

16.18 

16.09 

12.40 

44.59 

80.73 

3.72 

41.4 

16.95 

16.81 

13.05 

46.87 

88.01 

4.06 

53.4 

18.21 

18.13 

13.95 

50.30 

101.21 

4.66 

62.0 

18.81 

18.74 

14.73 

52.28 

109.56 

5.05 

97.8 

22.48 

22.00 

17.57 

62.05 

163.50 

7.53 

108.3 

23.51 

22.79 

18.53 

64.83 

184.33 

8.49 

109.2 

23.69 

29.95 

18.67 

65.31 

188.27 

8.67 

•      (Rimbach,  B.  1897,  30.  3083.) 
Baaj.2CdCU-f5HiO.   Quite  difficultly  sol.  in  HjO.    (v.  Hauer.) 


Solubility  in  H,0  at  t**. 

t 

«o 

100  pts.  by  wt. 

of  solution  contain  pts.  by  wt. 

100  g.  of 

solution 

contain  g.  salt 

100  g.  HK) 
dissolve 
g.  salt 

100  mols.  HsO 
dissolve  mols.  oJ 
anhydrous  salt 

CI 

Ba 

Cd 

22.6 

16.89 

11.00 

17.71 

45.60 

83.82 

2.63 

41.3 

18.15 

11.77 

19.22 

49.14 

96.62 

3.03 

53.9 

18.78 

12.41 

19.85 

51.04 

104.25 

3.27 

62.2 

19.66 

12.83 

20.59 

53.08 

113.13 

3.55 

69.5 

20.18 

13.09 

21.20 

54.47 

119.64 

3.76 

107.2 

23.31 

14.87 

24.11 

.  62.29 

165.18 

5.19 

107.2 

23.16 

14.93 

24.39 

62.48 

166.53 

5.23 

(Rimbach,  B.  1897,  30.  3083.) 


Barium  mercuric  chloride,  basic,  BaCls,  HgO 
4-6H2O. 
Decomp.  by  H,0.    ( Andr6,  C.  R.  104. 431 .) 

Barium  mercuric  chloride,  Bads,  2HgCl2+ 
2H,0. 

Efflorescent  in  dry  air;  sol.  in  HiO.  (v. 
Bonsdorflf,  Pogg.  17.  130.) 

The  salt  BaCU,  2HgCl,+2H,0  described  by 
Bonsdorfif  does  not  form  under  the  conditions 
which  he  gives.  (Foote,  Am.  Ch.  J.  1904,  32. 
251.) 

BaCl2,3HgCl2-f6H,0.  Solubility  deter- 
minations with  mixtures  of  BaCU  and  HgClj 
show  that  these  chlorides  do  not  form  a  double 
salt  at  25**,  but  that  a  transition  temp,  exists 
at  about  17.2°  below  which  the  salt  BaCU, 
3HgCli-|-6HiO  forms.  (Foote,  Am.  Ch.  J. 
1904,  32.  251.) 

-f  8H,0.    Less  sol.  in  HiO  than  the  Sr  and 
Mg  double  salts.    (Swan,  Am.  Ch.  J.  1898, 20. 
633.) 
Barium  rhodium  chloride,  3BaCU,  RhxCU. 

See  Chlororhodite,  barium. 
Barium  stannous  chloride,  BaClj,  SnCU+ 
4H,0. 

Sol.  in  H,0.    (Poggiale,  C.  R.  20.  1183.) 

Barium  stannic  chloride. 
See  Chlorostannate,  barium. 

Barium  uranium  chloride,  BaClstUCU. 

Decomp.  by  H,0.  (Aloy,  Bull.  Soc.  1899, 
(3)  21.  265.) 


Barium  zinc  chloride,  BaCU,  ZnCls+4HsO. 

Deliquescent,  and  sol.  in  HjO.  (Warner, 
C.  N.  27.  271.) 

Pptd.  from  warm  solution  only.  (Ephraim, 
Z.  anorg.  1910,  67.  381.) 

-f23^H,0.  Pptd.  from  cold  solution. 
(Ephnum.) 

Barium  chloride  hydrazine,  BaCU,  2NtH4. 

Hydroscopic.  (Franzen,  Z.  anorg.  1908, 
60.290.) 

Barium  chloride  hydroxylamine.  Bads, 
2NH2OH. 
Very  sol.  in  H2O.    (Crismer,  Bull.  Soc.  (3) 
3.  118.) 

Barium  chloride  sulphuric  anhydride,  BaClt, 
2S0,. 
Decomp.  by  HjO.    (Schults-Sellack,  B.  4. 
113.) 

Barium  chlorofluoride,  BaClF. 

Difficultly  sol.  in  HjO,  but  much  more  sol. 
than  BaFa.  Decomp.  by  HiO,  so  that  when 
washed  on  filter,  the  filtrate  contains  more 
BaCl,  than  BaF,.    (Berzelius,  Pogg.  !•  19.) 

Insol.  in  and  undecomp.  by  boilmg  alcohol; 
sol.  in  cone.  HCl  and  HNOi.  Decomp.  by 
hot  H,0,  hot  H2SO1,  dil.  acetic  acid,  dil.  HCl 
or  dil.  HNO,.  (Defacqi,  C.  R.  1904,  138. 
198.) 

Barium  cyanamide,  BaCXs. 
Decomp.  by  HjO.    (Frank,  C.  C.  1902,  II. 

'^^•)  Digitized  by  ^OOgie 
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Buium  sybtLuoride  sodium   fluoride,  BaF, 
NaF. 

Decomp.  by  HjO.  (Guntz,  C.  R.  1903, 
136. 750.) 

Barium  fluoride,  BaFa. 

Scarcely  sol.  in  HsO  (Berzelius);  lees  sol.  in 
HjO  than  CaFs. 

1  liter  HsO  dissolves  1630  mg.  BaFs  at  18"*. 
(Kohbausch,  Z.  phys.  Ch.  1904,  50.  356.) 

1605  me.  are  contained  in  1 1.  of  sat.  solu- 
tion at  18  .  (KohJrausch,  Z.  phys.  Ch.  1908, 
64.168.) 

Insol.  in  molten  MnCls,  MnBrs,  Mnis, 
Mna,4-BaCl2,  MnBrj+BaBr,  and  Mnl,+ 
Bal,.    (Defacqz,  A.  ch.  1904,  (8)  1.  360.) 

Easfly  sol.  m  HCl,  HNO,,  or  HF+Aq. 
(G^-Lussac  and  Th^nard.) 

SL  sol.  in  liquid  HF.  (Franklin,  Z.  anorg. 
1905,  46.  2.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910.43.314.) 

Sol.  in  an  aqueous  solution  of  sodium  cit- 
rate.   (Spiller.) 

Barium  tin  (stannic)  fluoride. 
See  Fhiostannate,  barium. 

Barium  tellurium  fluoride,  BaFs,  2TeF4. 

Decomp.  by  H,0.  (H6gbom,  BuU.  Soc.  (2) 
36.60.) 

Barium  titanium  fluoride. 
See  Fluotitanate,  barium. 

Barium  titanjd  fluoride,  TiOsFs,  BaFs. 

See  Fluoxjpertitanate  and  fluozytitanate, 
barium. 

Barium  uranyl  fluoride. 
•See  Fluoxyunmate,  barium. 

Barium  Tanadjd  fluoride. 
See  Fluoxyvanadate,  barium. 

Barium  zirconium  fluoride,  3BaF3,  2ZrF4  + 
2H|0. 
Insoluble  precipitate.    (Marignac.) 
See  aleo  Fluozirconate,  barium. 

Baiinm  fluoiodide,  BaFs,  Bals. 

Decomp.  by  H,0,  dil.  Ha,  dil.  HNOi  or 
hot  HsS04.  Sol.  in  HI  and  HNO,.  Insol. 
in  and  undecomp.  by  boiling  alcohol.  De- 
comp. by  dil.  acetic  acid.  (D^acqz,  C.  R. 
1901, 138.  199.) 

Birinm  hydride,  BaH. 

Decomp.  by  H,0  or  HQ+Aq.  (Winkler, 
B.  34.  1979.) 

Decomp.  by  HsO.  (Guntz,  C.  R.  1901, 
m.964.) 

Barium  hydrosulphide,  BaSsHs. 

EtflOv  soL  in  HsO.    Insol.  in  alcohol. 

+4HsO.  Sol.  in  HsO,  and  the  solution  dis- 
Bohra  8.    (Veley,  Chem.  Soc.  49.  369.) 


Barium  hydroxide,  BaOsHs. 

100  pta.  cold  HiO  dissolve  5  pis.  BaOsHs. 

*'       boiling  **        50  " 

(Davy.) 

100  pt8.  HsO  at  20°  dissolve  3.45  pts.  BaO. 

(Bineau.  C.  R.  41.  509.) 

100  pU.  HtO  at  IS*"  dissolve  2.86  pts.  BaO. 
470        ..     j3  3 

70*»        ••     17,9 

(Osann.) 

100  pts.  HsO  dissolve  pts.  BaO  at  t°. 


0 
5 
10 
16 
20 
25 


Pto.  BaO 

f 

Pts.  BaO 

t» 

1.6 

30 

5.0 

60 

1.75 

35 

6.17 

65 

2.22 

40 

7.36 

70 

2.89 

45 

9.12 

75 

3.48> 

50 

11.75 

80 

4.19 

55 

14.71 

Pts.  BaO 


18.76 

24.67 

31.9 

56.85 

90.77 


(Rosenthiel  and  Ruhlmann,  J.  B.  1870.  314.) 
lOOpts.  HsO  dissolve  at  25''  55.08  millimols. 
(Herz  and  Knoch,  Z.  anorg.  1904, 


2 
41.  315.) 


Sp.  gr.  of  BaOsHs+Aq. 


%BaO 

8p.gr. 

%BaO 

Sp.gr. 

30 
19 
2.6 

1.6 
1.3 
1.03 

1.8 
0.9 

1.02 
1.01 

(Dalton.) 


Sp.  gr.  of  BaOsHs-f  Aq  at  18°  containing 
1.25%  BaOsH,»  1.0120:  containing  2.5%  = 
1.0253.    (Kohbausch,  W.  Ann.  1879,  6.  41.) 

Sp.  gr.  of  BaOsHs+Aq  at  80°. 


Sp.gr. 

BaO'iHs 
by 

BaOsHs 
by 

Sp.gr. 

BaOsH, 
by 

Ba^^s 
by 

volume 

weight 

volume 

weight 

1.514 

58.22 

38.45 

1.219 

24.53 

20.12 

1.500 

56.31 

37.54 

1.200 

23.00 

19.17 

1.479 

54.14 

36.60 

1.195 

22.15 

18.53 

1.458 

49.38 

33.87 

1.174 

19.83 

16.89 

1.450 

48.90 

33.72 

1.152 

17.78 

15.43 

1.413 

45.99 

32.55 

1.129 

16.01 

14.18 

1.400 

45.00 

32.14 

1.125 

15.80 

14.04 

1.390 

44.22 

31.81 

1.114 

14.56 

13.07 

1.375 

42.40 

30.84 

1.100 

13.06 

11.87 

1.368 

41.45 

30.30 

1.076 

10.58 

9.83 

1.350 

38.60 

28.59 

1.062 

9.16 

8.62 

1.338 

37.30 

27.88 

1.049 

7.55 

7.20 

1.312 

35.02 

26.69 

1.040 

6.51 

6.26 

1.301 

34.02 

26.13 

1.031 

5.18 

5.02 

1.278 

31.48 

24.67 

1.022 

4.78 

4.67 

1.249 

28.14 

22.52 

1.015 

3.90 

3.84 

1.236 

26.41 

21.36 

1.009 

3.37 

3.34 

(Hafif,  C.  N.  1902,  86.  284.) 

Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

More  sol.  in  NaCl-f  Aq,  KNOi+Aq,  or 
NaNO,-f  Aq  than  in  HsO.    (KaratepL)  ^ 

Not  precipitated  by  alcohol.  OOQIC 
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Sol.  with  combination  in  absolute  alcohol 
and  anhydrous  methyl  alcohol.  Insol.  in 
ether. 

Insol.  in  acetone.  (Naumann,  B.  1904, 87. 
4329;  Eidmann,  C.  C.  1899,  n.  1014.) 

Solubility  in  acetone +Aq  at  25**. 
A«cc.  acetone  in   100  cc.  acetone +Aq. 

-^222Mia.millimol8.  BaOiH,  m  100  cc.  of 

the  solution. 

8=a8p.  gr.  of  the  solution. 


BaOsHs 


0 

56.08 

1.04790 

10 

31.84 

1.01677 

20 

17.79 

0.99268 

30 

9.10 

0.97630 

40 

4.75 

0.95605 

50 

1.54 

0.93980 

60                    0.48 

0.91790 

70                    0.08 

0.89562 

(Herz,  Z. 

anorg.  1904,  4 

1.  321.) 

BaOsHs  is  sol.  in  an  aoueous  solution  of 
cane  sugar  (Hunton,  Phil.  Mag.  (3)  11.  156); 
also  in  an  aqueous  sol.  of  mannite  (Favre,  A. 
ch.  (3)  11.  76);  sorbine  (Pelouze);  hot  solu- 
tion of  quercite,  separating  on  cooling  (Des- 
saignes). 

+3B[jO.  Decomp.  by  HjO  free  from  car- 
bonic acid.  SI.  sol.  in  alcohol  and  ether. 
(Bauer.  Z.  anorc.  1905,  47,  416.) 

Solubility  in  HsO  the  same  as  that  of  the 
comp.  with  8HtO.  Insol.  in  alcohol  and  ether. 
(Bauer,  Zeit.  angew.  Ch.  1903, 17.  341.) 

V  Nearly  insol.  m  alcohol  and  ether.  (Bauer, 
Zeit.  angew.  Ch.  1903,  16.  349.) 

4-8H1O.  Sol.  in  20  pts.  cold,  and  3  pts. 
boiling  HiO  (Graham);  17.5  pts.  H^O  at 
15.5®,  and  in  all  proportions  of  hot  HjO. 
(Hope.)  Sol.  in  19  pts.  H,0  at  15^  and  2  pts. 
at  100®.    (Wittstein.) 

If  BaOjHi-f  8H1O  is  heated  it  dissolves  in 
the  crystal  HiO  and  the  solution  has  the 
following  bpts. 

%BaO    49.05        50.05        52.43        53.72 
B.-pt.       103°  104®  105®  106® 

%BaO    55.35        57.49        58.74  61.44 

B.-pt.       107®          108®         108.5®  109® 

BaOiH2+3H,0  separates  at  109®.  (Bauer, 
Zeit.  angew.  Ch.  1903,  17.  345.) 

B.-pt.  of  Ba02H«.8HaO+Aq  at  732  mm 


Bpt. 

Time 

%BaO 

78® 

(mpt.) 

0 

48.45 

78 

4' 

48.45 

103 

6' 30" 

49.05 

104 

6'  45" 

50.05 

105 

7' 30" 

52.43 

106 

9'  25" 

53.72 

107 

10' 45" 

55.35 

B.-pt.  of  BaO,H,.8H,0+Aq,  etc.-^onUwud. 


Bpt. 

Time 

%BaO 

108 

12' 

57.49 

108.5 

— 

58.74 

109 

13' 

61.44 

109 

17' 40" 

63.65 

108 

17'  50" 

66.53 

105 

18' 

67.51 

100 

18'  45" 

68.17 

(Bauer,  Z.  anorg.  1905,  47.  407.) 

Solubility  in  Ba(NOi)j+Aq  at  25®. 
Solution  sat.  with  respect  to  both  Ba(N0i)2 
and  BaOfH,,  8H,0. 


8p.  gr.  26V25« 


1.1448 
1.1371 
1.1288 
1.1220 
1.1133 
1.1062 
1.1044 
1.1010 
1.0975 
1.0949 
1.0937 
1.0885 
1.0864 
1.0840 
1.0790 
1.0774 
1.0731 
1.0711 
1.0651 
1.0626 
1.0640 
1.0538 
1.0512 


g.  BaO  as 

Ba(0^s  in 
100  g.  HtO 


6.02 
4.93 
4.83 
4.72 
4.72 
4.65 
4.61 
4.64 
4.60 
4.55 
4.54 
4.52 
4.53 
4.52 
4.48 
4.46 
4.40 
4.42 
4.35 

k'.zh 

4.29 
4.29 


g.  Ba  (NOa)s  in 
100  g.  HtO 


11.48 
10.21 
8.66 
7.55 
7.01 
6.82 
6.55 
6.08 
5.66 
5.46 
5.32 
4.44 
4.41 
4.04 
3.47 
3.14 
2.79 
2.53 
1.88 

i!45 

0.43 

0 


(Parsons  and  Corson,  J.  Am.  Chem.  Soc. 
1910,  32.  1385.) 

SolubiUty  of  Ba(0H),+8H,0  (soHd  phase) 
in  MCl+Aq  (mol.  per  litre  of  solution) 


at  25 


Solution  of 

(CiO 

LiCl 

0 

n 

0.75 

It 

1.42 

it 

2.30 

KCl 

0.86 

« 

1.75 

u 

3.40 

NaCl 

0 

(( 

0.73 

(t 

1.43 

tt 

2.82 

RbCl 

1.25 

(OH') 


0.555 
0.745 
0.937 
1.336 
0.645 
0.660 
0.676 
0.555 
0.630 
0.699 
0.806 
0.648 


(Herz,  Z.  anorg.  1910,  67.  366.) 
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Solubility  of  BaO  in  NaOH+Aq  at  30''. 


%N«jO 

%BaO 

Solid  phase 

0 

4.99 

BaO.  9H,0 

4.78 

1.29 

tt 

6.43 

0.89 

« 

9.63 

0.57 

(( 

11.62 

0.53 

n 

17.87 

0.47 

tt 

23.28 

1.06 

tt 

24.63 

1.87 

Ba0.9Hrf)+Ba0.4H,0 

26.14 

1.84 

BaO.  4H,0 

27.72 

1.V5 

tt 

28.43 

1.58 

tt 

29.24 

1.34 

Ba0.4H,0+Ba0.2H,0 

32.12 

0.82 

Ba0.2H,0 

34.72 

0.59 

(( 

41.09 

0.57 

Ba0.2H,0+NaOH.H,0 

42 

0 

NaOH.H^ 

(Schreinemakers,  Z.  phys.  Ch.  1909,  68.  84.) 

50%  alcohol  dissolves  less  than  0.5%  of 
its  wt.  of  Ba0fH,+8Hi0.  (Beckmann,  J. 
pr.  1883,  (2)  27.  138.) 

Bttdiim  9ubi<Mdt  sodium  iodide,  Bal,  Nal. 
Dccomp.  by  H,0.     (Guntz,  C.  R.  1903, 
136.750.) 

Banmn  iodide,  Bals. 

Not  deliquescent.     Very  sol.  in  HiO  and 
alcohol.    100  pts.  of  anhydrous  salt  dissolve: 
atO»   19.5^  30°  40*  60**  90°   106° 
in  59    48       44    43    41     37      35pts.H|0. 
(Kremers,  Pogg.  108.  66.) 

Sp.  gr.  of  Bals+Aq  containing: 
5         10        15        20        25       30%BaIs 
1.045  1.091  1.143  1.201  1.265  1.333 

35        40        45        50        55      60%BaIi. 
1.412  1.495  1.596  1.704  1.825  1.970 
(Kramers,  Pogg.  111.  63,  calculated  by  Ger- 
lacb,  Z.  anal.  8.  279.) 

Easily  sol.  in  alcohol.    (Henry.) 
SI  sol.   in  benzonitrile.     (Naumann,   B. 
1914.  47.  1369.) 

Sol  in  acetone.  (Naumann,  B.  1904,  37. 
4328;  Eidmann.  C.  C.  1899,  II.  1014.) 

Sol.  in  methyl  acetate.     (Naumann,   B. 
1909  42.  3789.) 
•f  2HfO.  At  15°  C.,  1  pt.  by  weight  in  sol.  in: 
22  pts.  methyl  alcohol  sp.  gr.  0.790 
93  "  "  "        "    "    0.8035 

307  "  .       "  "        "    "    0.8085 

(Rohland,  Z.  anorg.  1897, 16.  413.) 

+7HiO.    (Thomson,  B.  10. 1343.) 

The  composition  of  the  hydrates  formed 
by  Bait  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr.-pt  produced  by  Bait  and  of  the  conduo- 
Mkf  and  sp.  gr.  of  Balt+Aq.  (Jones,  Am. 
CL  J.  1905,  34.  306.) 


Barium  iodide,  basic,  Ba(0H)I+9H|0. 
See  Barium  ozyiodide. 

Barium  bismuth  iodide.  Bait,  2BiIi+18H20. 
Deliquescent:  decomp.  by  HsO.     (Linau, 
Pogg.  111.  240.) 

Barium  cadmium  iodide.  Bait,  CdIt+5HiO. 
Deliquescent.    (Croft.) 

Barium  mercuric  iodide.  Bait,  2HgIt. 
Decomp.  by  much  HjO.    (Boullay.) 
Bait,  Hglt.    Sol.  in  HtO.    (Boullay.) 
Sp.    gr.    of    sat.    solution  a  3.575-3.588. 

(Rohrbach,  W.  Ann.  20.  169.) 

+5HtO.    (Duboin,  C.  R.  1906,  143.  314.) 
2BaI,,  3HgI,+16H,0.     (Duboin,  C.  R. 

1906, 142.  888.) 
Bait,  5HgIt+8HtO.    As  the  corresponding 

Ca  salt.    (Duboin,  C.  R.  1906,  142.  888.) 
3BaIt,  5HgIt+21H20.    Very  deliquescent. 

(Duboin,  C.  R.  1906,  142.  889.) 

Barium  stannous  iodide. 
Very  sol.  in  HtO.    (Boullay.) 

Barium  zinc  iodide.  Bait,  2ZnIt. 

Deliquescent,  and  sol.  in  HtO.  (Rammels- 
berg.) 

+4H2O.  Very  hydroscopic.  (Ephraim, 
Z.  anorg.  1910,  67.  385.) 

Barium  nitride,  BaiNt. 

Decomp.  HtO  violently,  not  alcohol.  (Ma- 
quenne,  A.  ch.  (6)  29.  219.) 

BaN,. 

See  Barium  azoimide. 

Barium  oxide,  BaO. 

Sol.  in  HtO  with  evolution  of  heat. 

Easily  sol.  in  dil.  HNOi,  or  HCI-fAq. 

Solubility  in  NaOH-f  Aq.  See  Barium 
hydroxide. 

Solubility  in  NatO,  HCl,   H-HtO  at 
(Schreinemakers,  Z.  phys.  Ch.  1909,  6^ 

SolubiUty  in  Nat(5,  NaCl,  BaClt-f  HjO. 
30°.    (Schreinemakers.) 

Insol.  in  liquid  NH|.    (Gore,  Am. 
1898,20.827.)  tCCl+ 

Sol.  with  combination  in  absolute 
and  anhydrous  wood-spirit.    Insol.  in^i.  ex- 

Easily  sol.  in  absolute  methyl  alcoho^   by 

1 1.  absolute  ethyl  alcohol  sat.  with  B.    ' 
9°  contains  213.8  g.  BaO.    (Berthelot, 
Soc.  8.  389.) 

Sol.   in  methyl   alcohol.     (Neuberg 
Neimann^  Biochem.  Z.  1906,  1.  173.) 

Insol.  m  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  37.  4329.) 

Insol.  in  methyL acetate.  (Naumann,  B. 
1909,  42.  3790.) 

See  dUo  Barium  hydroxide. 

Barium  peroxide,  BaOt.     ^^  ^ 

Insol.  in  HtO;  decomp.  by  boiling  HtO. 
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Sol.  in  acids  with  formation  of  hydrogen 
dioxide. 

Forms  hydrate  with  8HsO;  also  lOHsO 
(Berthelot  A.  ch.  (5)  21.  157);  also  a  com- 
pound BaOj,  HaOj,  which  is  very  unstable,  si. 
sol.  in  cold  HsO,  and  insol.  in  alcohol  or  ether. 
(Sch5ne,  A.  192.  257.) 

-f  8H2O.  100  cc.  pure  HiO  dissolve  0.168 
g.  BaO,4-8HjO;  if  HjO  contains  0.3  g. 
Ba(OH)2+8H,0,  only  0.102  g.  BaO,-f  8H,0 
are  dissolved;  if  0.6  g.  Ba(OH)j-f  8H,0  only 
0.019  g.  BaO,+8H,0  are  dissolved.    (Schdne, 

A.  1878,  192.  266.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  37.  4329.) 

Barium  ozybromide,  Ba(OH)Br+2HsO. 

Decomp.  by  HaO.  (Beckmann,  J.  pr.  (2) 
27.  132.) 

BaBrj^aO-f5H,0.  SI.  sol.  in  H,0.  (Tas- 
silly,  C.  R.  1895,  120.  1340.) 

Barium  oxychloride,  Ba(OH)Cl+2HsO. 

Decomp.  by  HjO.  (Beckmann,  J.  pr.  (2) 
26.  388,  474.) 

Barium  mercury  oxychloride,  BaCU,  HgO  + 
6HjO. 
Decomp.  by  H^O.    ( Andr^,  C.  R.  104. 431 .) 

Barium  oxyiodlde,  Ba(OH)I4-9H,0. 

Decomp.  by  H2O  and  alcohol.    (Beckmann, 

B.  14.  2154.) 

BaI„BaO-f  9H2O.  SI.  sol.  in  H,0.  (Tas- 
siUy,  C.  R.  1895,  120.  1340.) 

Barium  ozysulphides,  Ba704Si+58H20, 
BasOS+lOHjO,  BaiOS,H-28H,0. 
Very  unstable;  decomp.  by  recrystalliza- 
tion  into  BaSsHs  and  BaOsHs. 

Barium  phosphide,  BaPz. 
^^-^comp.  by  HjO.     (Dimias,  A.  ch.  32. 


Crystallized.     Sol.  in  dil.  acids; 


fl?ow  ^^^^'  ^i^is;  decomp.  by  HiO.    Insol. 
roiio^g  solvents  at  ora.  temp.     (Jaboin, 
%Bas99,  129.  765.) 
B..pt 

^Bg.  selenide,  BaSe. 
B.-rin  H2O  with  decomp. 

«ol.  in  H,0.    (Favre,  C.  R.  102.  1469.) 

num  silicide,  Ba2Si. 

(Jungstr  C.  C.  1906, 1.  195.) 

BaSij.  Slowly  decomp.  by  HjO.  not  by 
NH40H-|-Aq.  Rapidly  decomp.  by  cone. 
NaOH.  Sol.  in  HNO,,  H^SOi  and  H,P04 
with  evolution  of  spontaneously  inflammable 
gas.  Sol.  in  HF  and  HCl.  Sol.  in  acetic  acid 
without  evolution  of  gas.  (Moissan,  Traits 
ch.  min.  1904,  III.  680.) 

Decomp.  rapidly  in  both  hot  and  cold  HjO. 
(Bradley,  C.  N.  1900,  82.  150.) 


Barium  sulphide,  BaS. 

Sol.  in  H2O  with  decomp. 

CryataUized.    Decomp.  by  H2O. 

Attacked  by  cold  cone.  HN0|.  (Maiirlot, 
A.  ch.  1899,  (7)  17.  521.) 

Cryst.  modincation  is  less  readily  acted  on 
by  air  and  other  reagents  than  the  amorphous 
modification;  sol.  in  fuse  oxidizing  agents. 
(Mourlot,  C.  R.  1898,  126.  645.) 

+H2O.  (Neuberg  and  Neimann,  Bioc^em. 
Z.  1906, 1.  174.) 

+6H2O.  Slowly  sol.  in  boiling  H,0,  with 
decomp.;  insol.  in,  but  decomp.  by  boiling 
alcohol.    (SchSne.) 

Barium  sulphide,  Ba4S7+25HsO  (?). 
Sol.  in  H2O.    (Schdne,  Pogg.  112.  215.) 

Barium  (risulphide,  BaS|. 

Sol.  in  large  amount  of  boiling  HsO. 
(Sch6ne,  Pogg.  112.  216.) 

Barium  (e^osulphide,  BaS4+H20. 

Easily  sol.  in  H2O,  especially  if  hot;  sol.  in 
2.42  pts.  H2O  at  15**;  insol.  in  C82  or  aloohoL 
(Sch5ne,  Pogg.  112.  224.)  . 

H-2H20.    (Veley,  Chem.  Soc.  49.  369.)  < 

Barium  pen/asulphide,  BaSs.  { 

Known  only  in  solution.  ' 

Barium  mercuric  sulphide,  BaS,  HgS+5HsO. 
Sol.  in  H,0.    (Wagner,  J.  pr.  98.  23.) 

Barium  nickel  sulphide,  BaS,  4NiS. 

Sol.  in  warm  cone.  HCl.  (Bellucci,  C.  A. 
1909,  293.) 

Barium  stamiic  sulphide. 
See  Sulphostannate,  barium. 

Barium    uranyl    sulphide,    6BaS,    UOaS+ 
XH2O  (?). 
Decomp.  by  HCl+Aq.     (Remel^,   Pogg. 
124.  159.) 

Baryta. 
See  Barium  ozide,  BaO. 

Berylliuxn,  Be. 

For  beryllium  and  its  salts,  see  Gludnum 
and  the  corresponding  salts. 

Bismuth,  Bi. 

Not  attacked  by  H2O.  Very  slowly  at- 
tacked by  HCl+Aq  (Troost).  V«ry  sL  so). 
in  cone.  HCl+Aq  (Schutzenberger,  Willm). 
Not  attacked  by  dil.  HCl-f  Aq  (Naquet  and  I 
Hanriot).  Very  slowly  attack^  by  cold  HCl 
-fAq  (Godeffroy).  According  to  very  careful 
experiments  pure  Bi  is  absolutely  unattacked 
by  hot  or  cold,  dil.  or  cone.  HCl+Ao  except 
in  presence  of  oxygen.  (Ditte  and  Metsner,  ^ 
A.  ch.  (6)  29.  397.)  ; 

Not  attacked  by  dil.  H2§04+ A^  Decomp/^  • 
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by  hot  cone.  HtS04.  Easily  sol.  in  dil.  or 
cone.  HNOi-f  Aq,  or  aqua  regia. 

Not  attacked  by  pure  HNOi+Aq  of  1.62  to 
1.42  so.  gr.  at  20*;  violently  attacked  by  a 
more  oil.  add,  but  the  acid  becomes  concen- 
trated thereby.  Cone.  HN0|+Aq  attacks 
only  by  heating  or  adding  NOs.  (Millon,  A. 
ch.  (3)  6.  95.) 

Insol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
1898,  aO.  827.) 

H  can,  oleic  acid  dissolves  0.0091  g.  Bi  in 
6  days.  (Gates,  J.  phys.  Chem.  1911,  16. 
143.) 

Bisnradi  arsenide,  Bi|As4. 
(Descamp,  C.  R.  86.  1065.) 

Vuidi  dibromide,  BitBr4. 
Id     Vot  known  in  a  pure  state.    (Weber,  Pogg. 
^     *.  599.) 

g       Bmtfa  tribromide,  BiBrj. 

m     jpry  deliquescent.   Decomp.  by  HjO.   Sol. 

Icohol  or  ether. 
B  3     W.  in  AlBrs.     (Isbekow,  Z.  anorg.  1913, 

goi     !7.) 

•pSSi 

M       knA  hydrogen  bromide,  BiBri,  2HBr+ 
:n    *Hrf). 

Yl        iliquescent. 

•  ecomp.  in  the  air.  (Aloy,  Bull.  Soc.  1906, 
(3)86.398.) 

Bismittfa  cftstnm  bromide,  2BiBri,  3CsBr. 

Ppt.    Insol.  in  HBr. 

Sol.  in  HCl  and  in  HNOi.  (Hutchins,  J. 
Am.  Ch«n.  Soc.  1907,  29.  33.) 

Biflimth  potassttmi  bromide,  BiBri,2KBr. 

Dccomp.  by  H,0.  (Aloy,  Bull.  Soc.  1906, 
(3)86.398.) 

Binmdi  bromide  ammonia,  BiBri,  3NH|. 
8olinHCl+Aq. 
BiBr,,  2NH,  (?). 

2BiBri,  5XH3.    Not  deliouescent;  not  de- 
.  oomp.  by   H|0;   easily  sol.   in   dil.   acids. 
Moir,  Cbem.  Soc.  29.  144.) 

Bisnrath  bromide  potassinm  chloride, 
KrBiCizBu-hVAHtO. 
Deoomp.  by  HjO.    (Atkinson,  Chem.  Soc. 
41.289.) 


i  (iichloride,  BiiCl4. 
Very  deliquescent.    Decomp.  by  H|0,  dil. 
wids,  or  cone.  NH4C1+Aq.    (Weber,  rogg. 
WT.596.) 


i  trichloride,  BiCli. 
Deljauescent.    Decomp.  by  H2O.    SoL  in 
^.  HCl-f  Aq,  and  alcohol.    Not  decomp.  by 
HiO  in  presence  of  citrates.    (Spiller.) 


0.08  g.  sol.  in  100  ccm.  liquid  HsS.  (An- 
tony, C.  C.  1906. 1.  1692.) 

Moderately  sol.  in  liquid  NH|.  (Gore,  Am. 
Ch.  J.  1898,  20.  827.) 

1  g.  BiCli  is  sol.  in  5.59  g.  acetone  at  18"^. 
Sp.  gr.  of  sat.  solution  1874^=0.9194.  (Nau- 
mann,  B.  1904,  37.  4331.) 

Sol.  in  acetone  and  in  methylal.  (Eidmann, 
C.  C.  1899,  II.  1014.) 

Sol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1369.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1910, 
43.  314.) 

1  pt.  is  sol.  in  60.36  pts.  ethyl  acetate  at 
18*.  Sp.  gr  at  18740** =0.9106.  (Naumann, 
B.  1910,  48.  320.) 

Sol.  m  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Bismudi  chloride,  BiiClg  (?). 

Decomp.  by  HjO.     (Deh^rain,  C.  R.  64. 

724.) 

Bismudi  hydrogen  chloride,  2BiClt,  HC1+ 
3H,0. 

Not  deliquescent.  Decomp.  by  HiO. 
(Engel,  C.  R.  106.  1797.) 

BiCl,,  2HC1.  (Jacquelain,  A.  ch.  (2)  62. 
363.) 

Bismuth  caesium  chloride,  BiCIi,  3CsCl. 

Decomp.  by  H^O.  SI.  sol.  in  cold  dil.  HC1+ 
Aq,  but  easily  sol.  on  warming.  (Brigham, 
Am.  Ch.  J.  14.  181.) 

2BiCli,  3C8C1.    As  above..   (Brigham.) 

BiCl,,  6C8C1.  Easily  sol.  in  H,0  and  dU. 
HCIH-Aq.    (Godeflfroy,  B.  8.  9.) 

Does  not  exist.    (Bngham.) 

Bismuth  hydrazine  chloride,  BiCli, 
3N,H4Ha. 
Sol.  in  acids,  from  which  it  b  pptd.  by  HjO. 
(Ferratini,  C.  A.  1912.  1613.) 

Bismuth  nltrosyl  chloride,  BiCls,  NOCl. 

Very  deliquescent.  Decomp.  by  HiO. 
(Sudborough,  Chem.  Soc.  69.  662.) 

Bismudi  potassium  chloride,  BiCli,  KC1+ 
HiO. 

Decomp.  by  HiO.  Cannot  be  recryst.  ex- 
cept from  cone.  BiCli+HCl.  Decomp.  by 
HClH-Aq  into  BiCl,,  2KCI4-2H2O.  (Brig- 
ham,  Am.  Ch.  J.  14.  167.) 

BiCli,  2KC1.  Decomp.  by  H,0.  (Arppe, 
Fogg.  64.  37.)  V     I-*'  ^ 

Deliquescent. 

Sol.  m  HaO  with  decomp.  into  the  oxy- 
chloride  when  excess  HjO  is  used.  (Aloy, 
BuU.  Soc.  1906,  (3)  36.  397.) 

H-2HiO.  Decomp.  by  HjO.  (Jacquelain, 
J.  pr.  14.  1.) 

Sol.  in  moderately  cone.  HCl+Aq. 

BiCl,,  3KC1.    Decomp.  by  HjO.    (Aippe.) 

Does  not  exist.    ^R?i^gffi[:ioOQlC 
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Bismuth  rubidium  chloride,  BiCU,  RbCl+ 
H,0. 

Decomp.  by  HiO;  sol.  in  dil.  HClH-Aq, 
from  which  BiCli,  3RbCl  crystallizes.  (Brig- 
ham,  Am.  Ch.  J.  U.  174.) 

BiCli,3RbCl.  Decomp.  by  HsO;  sol.  m  dil. 
HCl+Aq  without  decomp.    (Brkham.) 

BiCii,  6RbCl.  Decomp.  by  H,0;  sol.  in 
HClH-Aq  (Godeflfroy,  B.  8.  9);  does  not  exist. 
(Brigham.) 

lOBiCl,,  23RbCl  (?).  As  above.  (Brig- 
ham.) 

Bismuth  sodium  chloride,  BiCU,  2NaCl+ 
H,0. 

+3HaO.  Decomp.  by  HiO.  (Arppe,Pogg. 
64.  237.) 

BiCl,.  3NaCl. 

Bismuth  thallous  chloride,  BiCU,  3T1C1. 
Ppt.    (Ephraim,  Z.  anorg.  1909,  61.  254.) 
BiCli,  61101.    Ppt.    (Ephraim.) 

Bismutii  chloride  ammonia,  2BiCli,  NH|. 
Stable.    (Deh^rain,  C.  R.  64.  724.) 
BiCl,,2NH,.    (DT) 
BiCl,,  3NH,.    (D.) 

Bismuth  chloride  nitric  oxide,  BiCli,  NO. 

Very  hygroscopic.  (Thomas,  C.  R.  1895, 
121.  129.) 

Bismudi  chloride  nitrogen  peroxide,  BiClj, 
NO,. 
Decomp.  by  moist  air,  but  stable  in  dry  air. 
(Thomas,  C.  R.  1896,  122.  612.) 

Bismudi  chloride  selenide. 
See  Bismuth  selenochloride. 

Bismuth  ^n'fluoride,  BiF|. 

IqsoI.  in  HsO  or  alcohol.  (Gott  and  Muir, 
Chem.  Soc.  68.  138.) 

Insol.  in  liquid  NHi.  (Gore,  Am.  Ch.  J. 
1898,  20.  827.) 

Bismudi  hydrogen  fluoride,  BiFa,  3HF. 

Deliquescent.  Decomp.  by  boiling  H^O. 
(Muir,  Chem.  Soc.  39.  21.) 

Bismudi  gold,  AuaBi. 

Insol.  in  equal  pts.  of  HNOi  and  tartaric 
acids.    (Roessler,  Z.  anorg.  1895,  9.  71.) 

Bismudious  hydroxide,  Bi(OH)a. 

Sol.  in  strong  acids.    Insol.  in  solutions  of 

alkalies,   alkali   carbonates,    (NHOaCOa,    or 

NH4N()a;  or  of  amyl  amine  (Wurtz).    When 

recently  pptd.  is  sol.  in   NH4C1H-Aq,  but 

-^ — *   in  NH4N0,+Aq  (Brett,  1887).     Not 

^  presence  of  Na  citrates  (SpiUer). 


Solubility  of  freshly  pptd.  Bi(OH)i  in 
NaOH-fAq. 


g.  NaOH  per  1. 

g.  Bi  diaaolved 
per  1.  at  20<» 

g.  Bi  diMolred 
per  1.  at  100* 

400 

0.16 

1.70 

320 

0.11 

1.20 

240 

0.11 

200 

0.10 

6.5 

160 

0.08 

0.5 

120 

0.07 

80 

0.04 

0.35 

40 

trace 

0.2 

20 

0 

0.15 

(Moser,  Z.  anorg.  1909, 

61.  386.) 

Solubility  of  freshly  pptd.  Bi(OH)i  in 
KOH+Aq. 

KOH  per  I.  g. 

g.  Bi  dissolved 

g.  Bi  dissotvvd 

per  I.  at  20» 

per  L  at  lOO* 

560 

0.14 

1.65 

448 

0.11 

1.20 

336 

0.11 

280 

0.10 

0.5 

224 

0.08 

0.5 

168 

0.06 

112 

0.03 

0.3 

56 

trace 

0.2 

28 

0 

0.16 

(Moser,  Z.  anorg.  1909,  61.  386.) 

BijOa,  2H,0. 

BijOi,  H,0.    (Muir,  Chem.  Soc.  82.  131.) 

See  also  Bismutii  trioiidt. 


Bismuth  tetrohydroxide,  BiaOi,  HjO. 
BijO*,  2HjO.    (Wernicke,  Pogg.  141. 
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Bismuthic  hydroxide  (Bismuthic  acid),  BitO», 
H,0. 

Insol.  in  HtO;  easily  decomp.  by  adds. 
(Fremy,  A.  ch.  (3)  12.  4950  Decomp.  by 
HaS04;  not  attacked  by  SOj+Aq;  neitl^ 
dissolved  nor  decomp.  by  dil.  HNOi+Aq,  but 
slowly  converted  into  an  allotropic  moamca- 
tion  (?).  Partially  decomp.  by  cone.  HNOj. 
Slowly  but  wholly  dissolved  by  hot  cone. 
HNOa.   SI.  sol.  in  cone.  KOH +Ag.    (Arppe.) 

Sol.  in  about  100  pts.  boiling  KOH+Aq,  so 
oonc.  that  it  solidifies  on  removing  the  lamp. 
(Muir.  Chem.  Soc.  61.  77.) 

BiA,  2H2O.    (Bddeker,  A.  128.  61.) 

Does  not  exist.    (Hoffmann  and  Geuther.) 

Bismuth  iodide,  BOi. 

Not  attacked  by  cold  HtO,  but  by  boiling. 
BiOI  is  formed.     100  pts.  absolute  alcohol 
dissolve  3H  pts.  salt  at  20*. 
Chem.  Soc.  67.  138.) 

Sol.  in  HNOi,  and  HI-fAq,  from  which  it 
is  repptd.  by  HjO  or  alcohol.  Sol.  in  KI+Aq 
or  KOH  H- Aq.    (Rammelsberg.^  [e 


(Gott  and  Muir, 


BISMUTH  OXIDE 


SI.  8ol.  in  liquid  NHs.  (Franklin,  Am.  Ch. 
J.  1898,  20.  8^.) 

100  g.  absolute  alcohol  dissolve  3.5  g.  Bils 
at  20*.    (Gott  and  Muir,  Chem.  Soc.  57. 138.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328.) 

100  pts.  methylene  iodide  dissolve  0.15  pt. 
Bilt  at  12*,  and  very  little  more  at  higher 
temperatures.    (Retgers,  Z.  anorg.  8.  343.) 

SoL  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Bismuth  hydrogen  iodide,  Bilt,  HI+4HsO. 
(Arppe,  Pogg.  44.  248.) 

Bismuth  csBstum  iodide,  3C8l,2BiIs. 

V€fy  si.  sol.  in  H,0.  (Wells,  Am.  J.  Sci. 
1897,  (4)  8.  464.) 

Bismuth  calcium  iodide,  2BiIt,  Cali+lSHjO. 
Ddiquescent;  decomp.  by  HiO.     (linau, 
Pogg.  m.  240.) 

Btsorath  magnesinm  iodide,  2BiIt,  Mgl2+ 
12H,0. 
Deliquescent:  decomp.  by  HsO.     (Linau, 
Pogg.  Ul.  240.) 

Basnra^  potassium  iodide,  Bils,  4KI. 
Ppt.    (Arppe,  Pogg.  44.  237.) 
BUi,  3KI.    (Astre,  C.  R.  110. 1137.) 
Bill,  2KI.    Sol.  in  acetic  ether.    (Astre.) 
•f  4HsO.    Sol.  in  small  amt.  H|0  without 

VPtsL,  but  decomp.  by  much  HtO. 


Ba,,2KI,HI.    (Arppe.) 
2BiI,.  3KI+2H,0.    (As 


^^9j  «***  T— 1-.    (Astre.) 
BiI»,KH-H,0.  Decomp.  by  HjO.  (Nickl^, 
C.  R.  51.  1097.) 
2BiIt,  KI.    Sol.  in  acetic  ether.    (Astre.) 

Bismuth  sodium  iodide,  Bil«,  Nal+HsO. 

Ddiquescent;  decomp.  by  HjO.  (Nickl^, 
C.  R.  5L  1097.) 

2BiI,,  3XaI  +  12H,0.  As  above.  (Linau, 
Pogg.  Ul.  240.) 


Bismuth  ^rioxide,  BijOs. 
Insol.  in  H|0.    Sol.  in  cone,  acids. 
Solubility  of  BijO,  in  HNO,+Aq  at  20* 


In  100  g.  of  the 
liq  aid  phase 


g.  BiiOi        g.  NtOt 


I  zinc  iodide,  2Bas,  ZnIi+12HsO. 
Very  deliquescent.  (linau,  Pogg.  111.  240.) 

Binuidi  iodide  ammonia,  BiXj,  3NHj. 
Decomp.  by  HiO.    (Rammelsberg.) 

Btnrath  iodide  zinc  bromide. 
SoL  in  Hrf>.    (Linau,  Pogg.  111.  240.) 


0.321 
0.337 
3.54 
6.37 
13.67 
14.85 
18.74 
23.50 
23.50 
27.15 
28.11 
29.50 
30.19 
31.48 
32.93 
32.80 
32.67 
32.59 
32.24 
30.74 
29.83 
24.16 
16.62 
12.17 
11.66 
11.19 
11.19 
15.20 
20.76 

27.85 

8.58 
4.05 


0.963 
0.982 
4.68 
7.17 
12.50 
13.31 
15.90 
19.21 
19.29 
20.96 
21.64 
22.53 
22.90 
23.70 
24.83 
24.86 
24.70 
24.60 
24.68 
25.13 
25.30 
28.25 
35.40 
43.37 
46.62 
49.38 
50.20 
54.66 
53.75 

51.02 

68.28 
74.90 


SoUd 


Bi,0,.N,0,.2H,0 


Bi,0,.N,0*.H,0 


[Bi,0,.N,0».H,0+ 
lBi,0,.3N,Oi.lOH,0. 
Bi,O,.3N,O,.10H,O. 


fBijO,.3N,O,.10H,O+ 
Bi,0,.3N,Oi.3H20. 
Bi,0,.3N,06.3HjO. 


(Rutten,  Z.  anorg.  1902,  30.  386.) 
Solubility  of  BijO,  in  HNO,+Aq  at  t** 


30*" 


L  nitride. 

Enjkwve.    (Fischer,  B.  1910.  43.  1471.) 
BiN.    Ppt.    Decomp.  by  Hi()  or  dil.  acids. 
Fraaklin,  J.  Am.  Chem.  Soc.  1905,  27.  847.) 


dioxide,  BiiOi. 

Sd  in  oonc.  HNOj+Aq.  Decomp.  by 
itroog  adds,  and  boiling  KOH+Aq. 

Decomp.  by  HsO.  (Tanatar,  Z.  anorg. 
1»1, 17.  438.) 


65^ 


7cBi,0i 


20.8 
24.02 
31.09 
31.2 


34.2 
28.2 
16.1 


5.55 
27.62 
40.80 

37.82 

35,73 

4.59 


%XjO. 


17.1 
19.1 
23.8 
23.9 


26.5 
29.6 
47.7 


7.44 
22.46 
31.60 

35.80 
47.02 
77.90 


Solid  phase 


Bi20,.N20,.H,0 

(Bi20,.N,06.H,0+ 
lBi2Oa.3N2O,.10H,O 


Bi,O,.3N2O5.10H,O 


Bi,0,.N,0,.H,0 

(( 

BiiOj.  N,06 .  H,0+Bi,Ot. 
3NaO5.10HjO 
Bi2Oa.3N2Oft.l0H,O 
Bi,O,.3NaO6.10H2O+ 
Bi,Oa.3N,Oft.3H,0 
BijO,.3N205.3H,0 


(Rutten.)^^^^^8^^ 
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Solubility  of  BijO, 

in  HNO,+Aq  at  t°. 

t° 

%BitOi 

%NtO. 

Solid  phase 

72° 

37.23 

47.76 

Bi>Oi.3Nt06.4HtO 

75** 

36.74 

47.91 

« 

80° 

39.75 

45.16 

n 

r 

31.2 

23.9 

BitOi.3NtOi.lOHK)  + 

20" 

32.8 

24.8 

BiiO«.NtO».HK) 

30° 

34.2 

26.4 

(( 

50° 

36.9 

28.9 

it 

64° 

40.6 

31.1 

It 

65° 

40.8 

31.6 

u 

75.5° 

45.4 

34.6 

it 

.  72° 

45.9 

35.6 

ti 

11,5° 

25.36 

52.57 

\   BiiO«.3NtOi.lOHK)  + 
BiiO«.3Nj0..3HjO 

20° 

27.85 

51.02 

ti 

50° 

32.22 

49.29 

tt 

65° 

35.73 

47.02 

n 

(Rutten.) 
Solubility  in  NaOH+Aq  at  25°. 


Cone,  of  NaOH 
Mol/1. 

g.  BitOs  in  100  cc.  of  solution. 
Mean  result. 

1.0 
2.0 
3.0 

0.0013*0.0002 
0.0026*0.0002 
0.0049*0.0005 

(Knox,  Chem.  Soc.  1909,  95.  1767.) 

Insol.  in  acetone.    (Eidmann,  C.  C.  1899, 
II.  1014,) 
Min.  Bismite.   Easily  sol.  in  HNOt+Aq. 
See  aUo  Bismutfaous  hydroxide. 

Bismuth  tetroiddtf  Bi204. 

Sol.  in  cone.  HCl+Aq,  with  evolution  of 
CI;  in  oxygen  acids  with  evolution  of  O.  Less 
easily  sol.  in  cone.  H»S04  than  in  HNOj,  or 
HCl+Aq. 

Bismuth  oxide,  BiA  (?). 
(Hoflfmann  and  Geuther.) 

Bismuth  pentoxide,  BijOt. 

Sol.  in  dil.  acids.  Combines  with  H2O  to 
form  bismuthic  hydroxide,  which  see.  (Hase- 
broek,  B.  20.  213.) 

Bismuth  oxybromide,  etc. 
See  Bismuthyl  bromide,  etc. 

Bismuth  palladium,  PdBis. 

Insol.  in  equal  pts.  HNOa  and  tartaric  acids. 
(Roessler,  Z.  anorg,  1895,  9.  70.) 

Bismuth  platinum,  PtBiz. 

Insol.  equal  pts.  HNOj  and  tartaric  acids. 
-!er,  Z.  anorg.  1895,  9.  69.) 


Bismuth  phosphide,  BiP. 

(Cavazzi.) 

Bismuth  (riselenide,  BitSej. 

Insol.  in  HsO,  alkalies,  or  alkali  sulphides 
-fAq;  si.  attacked  by  HCl-fAq;  oxidized  bv 
HNO,+Aq.    (Schneider,  Pogg.  94.  628.) 

Min.  FremeUie, 

Bismuth  potassium  sdenide. 
See  Selenobismuthite,  potassium. 

Bismuth  selenochloride,  BiSeCl. 

Not  attacked  by  H,0;  very  si.  sol.  in  HCH- 
Aq:  easily  and  completely  sol.  with  deoomp. 
inHNOi+Aq.    (Schneider.) 

Bismuth  disulphide,  BisSs+2HiO  (?). 
Insol.  in  HjO.    Decomp.  by  HCl-f-Aq. 

Bismuth  ^risulphide,  BisSs. 

Insol.  in  HiO. 

1 1.  H3O  dissolves  0.35  x  10-*  moles  BijSs 
at  18°.    (Weigel,  Z.  phys.  Ch.  1907.  58.  294.) 

Easily  sol.  in  moaerately  dil.  HNOj+Aq, 
and  cone.  HCl+Aq.  with  separation  of  S. 
Insol.  in  alkalies,  alkali  sulphides,  NaiS^s, 
or  KCN+Aq:  insol.  in  NH4CI,  or  NH4NO,-h 
Aq  (Brett).  Insol.  in  potassium  thiocarbon- 
ate+Aq.    (Rosenbladt,  Z.  anal.  26.  15.) 

Insol.  in  alkali  hydroxides  or  alkali  hydro- 
sulphides. 

Insol.  in  2N-(NH4),S+Aq. 

0.0090  g.  BisSs  is  sol.  in  100  cc.  N~NasSt+ 
Aq  at  25°.  (Knox,  Chem.  Soc.  1909,  96. 
1764.) 

Somewhat  sol.  in  NajS+Aq.  75  cc.  of 
NaiS+Aq  (sp.  gr.  1.06)  dissolve  an  ami.  of 
BijSa  corresponding  to  0.031  g.  Bi,Ot.  (Still- 
man,  J.  Am.  Chem.  Soc.  1896,  18.  683.) 

SolubiHty  in  Na,S4-NaOH+Aq  at  25°. 


Cone,  of  NatS 
Mol./l. 

Cone,  of  NaOH 
Mol./l. 

g.  BiaSi  in  100  cc 
of  solution 

0.5 
1.0 

1.0 
1.0 

0.0185 

0.0838 

(Knox,  Chem.  Soc.  1909,  95.  1763.) 

Bismuth  sulphide  pptd.  from  acid  solution 
is  not  dissolved  by  subsequent  treatment  with 
K,S+Aq.  (Stone,  J.  Am.  Chem.  Soc.  1896, 
18.  109U 

Sol.  in  KtS+Aq.  (Ditte,  C.  R.  1895,  laO. 
187.) 


Solubility 

in  K,S+KOH+Aq  at  25°. 

Cone,  of  K2S 
Mol./l. 

Cone,  of  KOH 
Mol./l. 

g.  BijSi  in  100  cc. 
of  solution 

0.5 
1.0 
1.25 

1.0 
1.0 
1.25 

odd 

(Knox,  Chem.  Soc.  1909,  95.  1763.) 
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Solubility  in  alkali  sulphides +Aq  at  25*". 


Alkali 
aulphkle 

Cone,  of  alkali 
sulphide  M0I./I. 

g.  BiiSi  in  100  cc. 
of  solution 

NatS 

0.6 
1.0 
1.5 

0.0040 
0.0238 
0.1023 

K^ 

0.5 
1.0 
1.25 

<6d<6 

(Knox,  Chem.  Soc.  1909,  95.  1762.) 

Decomp.  by  FeClj + Aq.  (Cammerer,  C.  C. 
MU  n.  525.) 

Insol.  in  KCN+Aq.  (Hoflfmann,  A.  1884, 
ttS.  134.) 

Min.  BUmuUiiniU.  Easily  sol.  in  HNOt+ 
Aq, 

Biimiitli  cuprous  sulfide,  BitSs,  CutS. 

InsoL  in  HiO.  Sol.  with  decomp.  in  HNOt 
+Aq.    (Schneider^  J.  pr.  (2)  40.  564.) 

MuL  EmpUetonUe, 

Bismudi  potassium  sulphide,  BisSs,  KfS. 

(Schneider,  Poffi.  1S6.  460.) 

Insol.  in  eth3r|  acetate.  (Naumann,  B. 
1910,  4S.  314.) 

Bi,Si,4K,S-f-4HfO.  Decomp.  by  HiO. 
Very  sol.  in  KjS+Aq.  Efflorescent  in  dry 
air.    (Ditte,  C.  R.  1895,  190.  186.) 

See  also  Sulphobismutliite,  potassium. 

BiBimth  silyer  sulphide,  BisSj,  AgtS. 

Insol.  in  cold  HCl^  or  HNOt.  Sol.  in  warm 
HNOt  with  separation  of  S,  in  boiling  HCl 
with  8q)aration  of  HsS. 

Min.  Plenargyrite,  MaHldiU. 

(Schneider,  J.  pr.  1890,  (2)  41.  414.) 


sodium  sulphide,  BitSs,  NatS. 
(Schneider.) 

Btsmutli  sulphide  telluride,  BisSt,  2BisTet. 

Min,  Tetradumite.  Sol.  in  HNOt  with  sepa- 
rstion  of  S. 

BiaSs,  2BisTe. 

Min.  Jaseiie,    As  above. 

Btsmnft  sulphobromide,  BiSBrs. 
(Muir  and  Eagles,  Chem.  Soc.  1895, 67. 91.) 

Ksmuth  sulohochloride,  BiSCl. 

Insol.  in  Hrf)  or  dil.  HCl-f-Aq.  Sol.  in 
cone.  HCl,  or  HNOi-f-Aq.  Decomp.  by 
ilkslies+Aq.     (Schneider,  Fogg.  93.  464.) 


i  sulphoiodide,  BiSI. 
Kot  attacked  by  boiling  H^O,  and  dil.  acids. 
Decomp.  by  hot  cone.  HCl+Aq,  and  HNOj-f 
Aq.  KOH-f  Aq  dissolves  out  h.    (Schneider, 
Pbgg.110.  114.) 


Bismuth  telluride,  BitTcj. 
Min.  TetradymUe,    Sol.  in  HNOj+Aq. 
See  aUo  Bismuth  sulphide  telluride. 

Bismutfaic  add,  HBiO«. 
See  Bismutfaic  hydroxide. 

Potassium  bismutfaate,  KBiOt. 

Sol.  inHtO.    (Arppe.) 

KH(BiOs)i.    Insol.  in  HsO. 

Not  decomp.  by  boiling  HiO.  (Andr6,  C. 
R.  118.  860.) 

No  salts  of  HBiOj  can  exist.  (Muir  and 
Carnegie,  Chem.  Soc.  51.  77.) 

Bismufhicotongstic  acid. 

Ammonium  bismu^cotungstate,  3(NH4)20, 
2Bi,0,,  llWOj-hlOHjO. 
A  yellow  oil  which  dries  to  a  yellow  glass. 
(E.  F.  Smith,  J.  Am.  Chem.  Soc.  1903,  25. 
1232.) 

Potassium  bismutfaicotungstate,  3KsO, 
2Bi,0,,llWO,+15H,0. 
A  yellow  oil  which  dried  to  a  pale  yellow 
glass.    (E.  F.  Smith,  J.  Am.  Chem.  Soc.  1903, 
26.  1233.) 

Strontium  bismu^cotungstate,  3SrO, 
2BitO,,llWO,+llH,0. 
A  yellow  wax^  insol.  in  pure  HsO,  but  sol. 
in  HsO  contaimng  a  few  drops  HNOt.    (E. 
F.  Smith,  J.  Am.  Chem.  Soc.  1903, 25. 1233.) 

Bismuthyl  bromide,  BiOBr. 

Insol.  in  HsO;  sol.  in  moderately  cone. 
HBr-hAq. 

Insol.  m  HsO.  (Herz,  Z.  anorg.  1903,  86. 
348.) 

BigOtBre.  Insol.  in  HsO;  easily  sol.  in 
cone.  HCl,  or  HNOi+Aq;  less  sol.  in  dil. 
HNO,+Aq. 

BiiiOijBry.  As  the  preceding  comp. 
(Muir.) 

Bismuthyl  chloride,  BiOCl. 
Insol.  in  HsO  or  dil.  acids.    Sol.  in  cone. 

HCl,  or  HNO,+Aa. 

Insol.  in  liquid  NHj.    (Franklin,  Am.  Ch.  J. 

1898,  20.  827.) 
Insol.  in  acetone.    (Naumann,  B.  1904,  87. 

4329.) 

+HsO.    (Heintz,  Fogg.  68.  55.) 

+3HsO.    (Phillips,  E.  Arch.  (1)  89.  41.) 

BirOtCli.    (Arppe.)  

Insol.  in  HsO;  sol.  in  hot  F""  " 


BiOsCl,. 
HNO,+Aq. 


(Muir.) 


Bismuthyl  fluoride,  BiOF. 

Insol.  in  HsO;  sol.  in  HCl,  HBr,  or 
(Gott  and  Muir,  Chem.  Soc.  33.  131 

BiOF,  2HF.    Insol.  in  HsO.OOgie 
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Bismuthyl  iodide,  BiOI. 

Not  decomp.  by  H4O  or  alkaline  solutions. 
Sol.  in  HCl+Aq.  Decomp.  by  HNOt-f-Aq. 
(Schneider,  J.  pr.  79.  424.) 

Insol.  in  KCl,  or  KI+Aq. 

3BiOI,7Bi,Oj.  Sol.  in  dil.  HCl;  decomp. 
by  HNOj;  insol.  in  boiling  HsO  and  alkali. 
(Blyth,  C.  N.  1896,  74.  200.) 

BU,,  6Bi,0j.  Ppt.  SI.  sol.  in  HCtHjOiH- 
Aq.  Not  decomp.  by  HjO.  (Fletcher  and 
Cooper,  Pharm.  J.  (3)  18.  264.) 

4BiIi,  5Bi,0s.  Easily  sol.  in  HCl+Aq. 
Decomp.  by  HNO,+Aq.  SI.  attacked  by 
HsS04;  somewhat  sol.  in  H2C4H4O1,  and 
KHCiHA-hAq. 

Sol.  in  (NH4)2S,  and  KOH+Aq.  (Storer's 
Diet.) 

Bismuthyl  sulphide,  BieOsS. 

(Hermann,  J.  pr.  75.  462.) 

BisOiS.  Insol.  in  HsO.  (Scherpenberg, 
C.  C.  1889,  II.  641.) 

Bi40jS. 

Min.  Karelinite. 

Boracic  acid. 
See  Boric  acid. 

Borax. 

See  Telrahorattf  sodium. 

Boric  acid,  anhydrow,  BtO|. 
See  Boron  irtoxide. 

Metoboric  acid,  HBOs. 

Sol.  in  HjO. 

SI.  sol.  in  hot  glacial  acetic  acid.  (Holt, 
Chem.  Soc.  1911,  100.  (2)  720.) 

Or^boric  acid,  HtBOt. 

Sol.  in  33  pU.  HiO  at  10*. 
25         "         "  20°. 
3         "         ••  100°. 
(Berzelius.) 

Sol.  in  20j)t8.  HjO  at  18.75°.    (Abl.) 

100  pts.  HiO  at  100°  dUsoIve  2  pts.    (Ure's  Diet.) 

1  pt.  crj'stallized  acid  dissolves  in — 
25.66  pts.  HjOat  19^ 


Or,  sat.  aqueous  solution  contains  at — 


14.88 

25°. 

12.66 

37.5°. 

10.16 

50°. 

6.12 

62.5°. 

4.73 

75°. 

3.55 

87.5°. 

2.97 

100°. 

te.  H,0  dissolve  at 

— 

lO'* 

3.9  pts 

H,BO,. 

25*' 

6.8   " 

it 

37.5'' 

7.8   " 

it 

50^ 

9.8   " 

ii 

62.5^ 

16.0   " 

it 

75" 

21.0   " 

it 

87.5** 

28.0   " 

tt 

00° 

34.0   " 

** 

19** 

3.75%H,BO,. 

25** 

6.27  " 

« 

37. 5** 

7.32" 

«  • 

60° 

8.96" 

<i 

62.6^ 

14.04  " 

tt 

75** 

17.44  " 

i< 

87.5** 

21.95" 

tt 

100° 

25.17" 

tt 

(Brandes  and  Fimhaber,  Arch.  Pharm.  7. 50.) 

1  Utre  Hrf)  dissolvee  atr- 

0° 

19.47  g. 

H,BO,. 

12** 

29.20" 

20° 

39.92" 

40° 

69.91  " 

62° 

114.16" 

80° 

168.15" 

102^ 

291.16" 

(Ditte,  C.  R.  85.  1069.) 

1 1.  HtO  dissolves  0.901  mol.  HtBOt  at  25^. 
(Herz,  Z.  anorg.  1910,  66.  359.) 

1 1.  HsO  dissolves  0.898  mol.  HtBOt  at  25^. 
Sp.  gr.  of  the  solution » 1.0168.  (MuUer,  Z. 
phys.  Ch.  1907,  67.  529.) 

1 1.  HsO  dissolves  0.887  mol.  HtBOt  at  25" 
and  1.025  mol.  at  30°.  (Ageno  and  Valla, 
1st.  Ven.  (VIII)  14.  II,  331.) 

Solubility  in  H,0  at  t'. 


t° 

g.  HaBOi  in  100  g.  of  the  solution 

0 

2.59 

12.2 

3.69 

21 

4.90 

31 

6.44 

40 

8.02 

50 

10.35 

60 

12.90 

69.5 

15.58 

80 

19.11 

90 

23.30 

99.5 

28.10 

108 

36.7 

115 

45.0 

120 

52.4 

(Nasini  and  Ageno,  Z.  phys.  Ch.  1909,  69. 

483.) 

Solubility  curve  for  orthoboric  acid  in 
HsO  at  various  temp,  up  to  120^.  (Nasini 
and  Ageno,  Gazz.  ch.  it.  1911,  41.  (1)  131. 

Sp.  gr.  of  HaBOi  +Aq  sat.  at  8°  -  l.OU.  (Antbon.  A . 
S4.  241.) 

Sp.  gr.  of  HaBOj+Aq  sat.  at  15°  -1.024S.  (Stolba,  J. 
pr.  to.  457.) 

Sp.  gr.  of  H,BOt+Aq  at  15°. 


*.iH,BO, 


Sp.  gr. 


1.0034 
1.0069 
1.0106 


%HiBOi 


4 
Sat.  sol. 


8p.gr. 


1.0147 
1.015 


(Gerlach,  Z.  anal.  28.  473.) 
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^.  gr.  of  H30,+Aq  at  18^ 
^cHjBO,    0.776      1.92        2.88        3.612 
Sp.gr.        1.0029    1.0073    1.0109    1.0131 
(Bock,  W.  Ann.  1887,  30.  638.) 

Volatile  with  steam. 

More  sol.  in  dil.  HCl+Aq  than  in  H,0. 
Sol.  in  warm  cone.  HtS04,  HCl,  or  HNOj+ 

Aq. 

Solubihty  in  HCl-hAq  at  25**. 


MillimoU  HCl  in 
10  ccm.  of  th^  nolution 


7.0 
13.7 


Millimois  HiBOa  in  10  ccm. 
of  the  sat.  nolution 


9.01 
7.69 
6.66 


(Hers,  Z.  anorg.  1910,  66.  359.) 
Solubihty  of  H,BO,  \ja  HCl+Aq  at  16** 


XonnaUty  of  HCl 

Normality  of  HaBOa 

0. 

0.907 

0.130 

0.895 

0.260 

0.870 

0.390 

0.842 

1.30 

0.645 

2.16 

0.542 

4.32 

0.308 

6.00 

0.338 

7.08 

0.327 

8.74 

0.327 

9.51 

0.338 

(Horz,  Z.  anorg.  1902,  33.  354.) 
Solubihty  in  HF+Aq  at  26**. 


<i) 

Titer  of 
HF 


3.21n. 
280n. 


(2) 

Tit«r  after 

•aturation  with 

HaBOa  at  26' 


1.61 

1.25(1.40?) 


(3) 

Titer  after 

addition 

of 
mannitol 


2.36 
2.21 


(3)-(2) 
equals  free 
boric  acid 


0.75 
0.96(0.81?) 


The  values  0.75  and  0.81  represent  the 
nhibiht^  of  HsBOs  in  the  concentrations  of 
doorixme  acid  remilting  from  the  original 
^tmcentration  of  HF-fAq. 

(Abegg,  Z.  anorg.  1903,  85.  145.) 

Solubihty  of  H>BOa  in  acids -hAq  at  26**. 


Arid 

Normality  of 
the  acid 

Normality  of  HaBOa 

H,SO, 

0.548 
2.74 

5.48 
8.75 

0.746 
0.518 
0.312 
0.092 

HXO, 

0.241 

1.206 

1.607 

2  411 

5.96 

7.38 

0.818 
0.676 
0.593 
0.567 
0.268 
0.238 

(Hers,  Z.  anorg.  1903,  84.  205.) 


Solubihty  m  KOH+Aq. 
See  Borates,  potassium. 
Solubihty  in  NaOH+Aq. 
See  Borates,  sodium. 


Solubihty  in  LiCl-f-Aq  at  25**. 

Millimois  LiCl  in 
10  ccm.  of  the  solution 

Millimois  HaBOa  in  10  ccm. 
of  the  sat.  solution 

10.3 
22.3 
37.2 

9.01 
8.13 
7.65 
6.42 
5.02 

(Herz,  Z.  anorg.  1910,  66.  359.) 
SolubUity  in  KCl+Aq  at  25^ 


Millimois  KCl  in 

Millimois  HaBOa  in  10  ccm. 

10  ccm.  of  the  solution 

of  the  sat.  solution 

9.01 

1.9 

9.20 

7.9 

9.44 

15.6 

9.80 

30.6 

10.75 

(Hera.) 
Solubihty  in  RbCl+Aq  at  25** 


MilUmols  RbCl  in 
10  ccm.  of  the  solution 


14.0 
25.3 


Millimois  HaBOa  in  10  ccm. 
of  the  sat.  solution 


9.01 

9.66 

10.60 


(Herz.) 
Solubihty  in  NaCl+Aq  at  25°. 


MilUmols  NaCl  in 
10  ccm.  of  the  solution 


8.2 
15.2 
29.4 


Millimois  HaBOa  in  10  ccm. 
of  the  sat.  solution 


9.01 
8.49 
8.25 
8.20 


(Herz.) 

Solubihty  in  HjO  is  increased  by  presence 
of  KCl,  KNO,,  K,S04.  NaNO,  and  Na,S04. 

In  general  the  solubihty  in  HsO  is  increased 
by  the  presence  of  both  electrolytes  and  non- 
electrolytes.    (Bogdan,  C.  C.  1908,  II.  2.) 

Sol.  in  borax  +  Aq.  (McLauchlan,  Z.  anorg. 
1903,  87.  371.) 

SI.  sol.  in  hquid  NH|.  (Frankhn,  Am.  Ch. 
J.  1898,  20.  827.) 

Unattacked  and  undissolved  by  hquid  NOs. 
(Frankland,  Chem.  Soc.  1901^  79.  1362.) 

Sol.  in  6  pts.  alcohol  (Wittstein),  5  pts. 
boiling  alcohol  (Wenzel).  Only  traces  dis- 
solve m  anhydrous  ether.  (Schiff.)  Sol.  in 
100  pts.  ether.  (Hager's  Comm.)  Sol.  in 
several  essential  oils. 

1  1.  HsO  sat.  with  amyl  alcohol  dissolves 
0.8952  mol.  H,BOi  at  25*.  (Auerbach,  Z. 
anorg.  1903,  87.  357.) 
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Solubility  of  HtBOa  in  amyl  alcohol +Aq  at  t** 
M  »inillimols  HjBOs  in  1 1.  of  HsO. 
A  a^millimols  HtBOj  in  1 1,  of  alcohol. 


t° 

M 

A 

15*^ 

607.2 

176.4 

589.3 

177.4 

589.0 

177.1 

586.0 

173.4 

427.4 

127.6 

425.8 

127.0 

289.1 

84.9 

894.0 

264.0 

372.0 

110.0 

371.8 

110.8 

,      25** 

301.2 

85.7 

180.8 

54.0 

49.15 

15.45 

51.04 

15.45 

26.02 

8.05 

35** 

146.3 

44.27 

(MuUer,  Z.  phys.  Ch.  1907,  57.  514.) 


Sp.  gr.  of  amyl  alcohol +Aq  sat.  with  H|BO,. 

g.  water  in  1  1.  of  alcohol  + 
Aq 

d25«»/4« 

32.481 

0.82229 

35.465 

0.82324 

37.339 

0.82321 

42.479 

0.82392 

45.175 

0.82447 

45.636 

0.82456 

47.883 

0.82454 

51.461 

0.82527 

52.043 

0.82585 

59.270 

0.82699 

63.179 

0.82739 

64.254 

0.82779 

66.403 

0.82701 

66.624 

0.82670 

68.253 

0.82856 

69.211       * 

0.82884 

75.610 

0.82999(?) 

(MuUer.) 


Solubility  of  HjBOa  in  amyl  alcohol  and  NaCl+Aq  at  25** 


Water  phase 

Amyl  alcohol  phase 

1  1.  contains 

NaCl  normality 

mol.  HaBOa 

Sp.  gr.  25V4' 

mol.  HiO 

mol.  amyl  alcohol 

mol.  HtBO) 

0.00 

0.880 

0.8296 

4.10 

8.39 

0.2640 

0.945 

0.866 

0.8277 

3.55 

8.49 

0  2638 

1.490 

0.850 

0.8268 

3.27 

8.54 

0.2689 

1.865 

0.844 

0.8259- 

3.03 

8.56 

0.2724 

2  355 

0.833 

0.8254 

2.86 

8.59 

0.2850 

2.845 

0.827 

0.8247 

2.62 

8.62 

0.2877 

3.06 

0.810 

0.8241 

2.39 

8.66 

0.2891 

3.48 

0.810 

0.8240 

2.32 

8.69 

0.3006 

3.57 

0.807 

0.8236 

2.15 

8.70 

0.3066 

4.01 

0.801 

0.8233 

1.99 

8.72 

0.3162 

4.28 

0.798 

0.8229 

1.78 

8.75 

0.3210 

(MuUer) 


Solubility  in  hydroxy-compounds+Aq  at  25°. 


Organic  substance 
added 

Mol.  of  organic  sub- 
stance in  100  mol.  of 
the  mixture 

Mol.  of  boric  acid  sol. 
in  1  1.  of  solution 

Sp.  gr.  of  the  pure 
mixture 

Sp.  gr.  of  the  mixtore 
sat.  with  boric  arid 

Lactic  acid 

2.321 
6.819 
18.77 
36.33 

1.07 
1.61 
1.86 
2.08 

1.0252 
1.0722 
1.1405 
1.2023 

1.0444 
1.0986 
1.1635 
1.2254 

Glycerine 

24.64 
46.75 
67.71 
90.58 

1.208 
2.132 
2.96 
3.78 

1.1574 

1.2370       ^ 
1.2531     -> 

1 . 1707 

1.2260 

1.2526 

3gl<^1.2710 
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Solubility  in  hydroxy-compounds,  etc. — Continued 

Orcanic  substance 
added 

Mol.  of  organic  sub- 
stance in  100  mol.  of 
the  mixture 

Mol.  of  boric  acid  sol. 
in  1  1.  of  solution 

Sp.  gr.  of  the  pure 
mixture 

Sp.  gr.  of  the  mixture 
sat.  with  boric  acid 

Mannitol 

0.790 
0.810 
0.945 
1.585 

1.007 
1.015 
1.029 
1.136 

1.0244 
1.0288 
1.0475 

1.0425 
1.0433 

Dulcitol 

0.065 
0.130 
0.260 

0.8876 
0.9078 
0.9360 

0.9995 
1.0018 
1.0060 

1.0686 
1.0212 
1.0260 

(MuUer.) 


Solubilltv  of  HjBOa  in  alcohols +Aq  at  25''. 
M  =Mol.  of  alcohol  in  100  mol.  of  alcohol+Aq. 
H,B08  =  Mol.  of  UzBOi  in  1  1.  of  the  solution. 
di=Sp.  gr.  of  alcohol +Aq. 
di=Sp.  gr.  of  alcohol -j-Aq  sat.  with  HsBOs. 


Alcohol  added 

M 

HtBOi 

di 

dt 

Methyl  alcohol 

11.74 
28.64 
36.02 
43.95 
52.31 

0.895 
1.012 
1.098 
1.161 
1.307 

100 

2.900 

0.7924 

0.8904 

Ethyl  alcohol 

8.996 
22.28 
44.46 
55.62 
79.89 
88.10 

0.829 
0.800 
0.729 
0.700 
0.893 
1.105 

99.26 

1.527 

0.7860 

0.8353 

D-Propyl  alcohol 

23.66 

0.6437 

0.9043 

0.9193 

53.63 

0.4569 

0.8231 

0.8570 

83.65 

0.5776 

0.8133 

0.8466 

100 

0.961 

0.8010 

0.8297 

hBatyl  alcohol 

0.70 

0.884 

0.9923 

1.0124 

2.15 

0.857 

0.9853 

0.0038 

2.18 

0.857 

0.9855 

0.0046 

71.4 

0.323 

0.8173 

0.8351 

77.1 

0.347 

0.8133 

0.8220 

85.6 

0.4212 

0.8081 

0.8195 

100 

0.6927 

0.7984 

0.8172 

i-Amyl  alcohol 

0.448 

0.883 

0.9943 

1.0132 

0.520 

0.880 

0.9936 

1.0125 

0.525* 

0.880 

0.9931 

1.0123         J 

67.26« 

0.2584 

0.8232 

0.829         4P 

75.54 

0.2722 

0.8183 

0.8253      •? 

83.40 

0.3190 

0.8142 

0.8223      - 

100 

0.5703 

0.8068 

0.8220 

■  Water  aat.  with  alcohol. 


(MuUer.) 


.  Alcohol  «^,g%i«|'d^<SiOOgie 

3965  \ 


100 
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Easily  sol.  in  acetone.    (Krug  and  M*Elroy, 
J.  Anal.  Ch.  6.  184.) 

Solubility  in  acetone +Aq  at  20®. 
A=«ccm.  acetone  in  100  ccm.  acetone+Aq. 
H,BOj-=millimol8  H,BOa  in  100  ccm.  of 
the  solution. 


0 
20 
30 
40 
50 
60 
70 
80 
100 


HiBOa 


79.15 
81.71 
83.35 
82.74 
81.61 
76.40 
67.62 
55.05 
8.06 


(Herz,  Z.  anorg.  1904,  41.  319.) 

100  g.  pure  anhydrous  ether  dissolve  0.00775 

g.  H,BO,. 
100  g.  ether  sat.  with  HjO  dissolve  0.2391  g. 

H,BO,. 

(J.  A.  Rose,  Dissert.  1002.) 

Sol.  in  10  pts.  glycerine.    (Hager.) 

100  pts.  glycerine  (sp.  gr.  1.26  at  15.5**) 
dissolve  pts.  HjBOi  at  t**. 


«  H»BOj 


0 
10 
20 
30 


20 
24 

28 
33 


40 
50 
60 
70 


HaBO. 


38 
44 
50 
56 


t  H»BOi 


80 

90 

100 


61 
67 
72 


(Hooper,  Ph.  J.  Trans.  (3)  13.  258.) 

Solubility  of  HiBOi  in  glycerine+Aq  at  25^. 

G^g.  glycerine  in  100  g.  glycerine+Aq. 

H,BO,  =  MUlimols  H,BOa  in  100  cc.  of  the 
•solution. 


G 

HaBO  J 

Sp.  gr. 

0 

90.1 

1.0170 

7.15 

90.1 

1  0379 

20  44 

90.6 

1.0629 

31.55 

92.9 

1.0897 

40  95 

97.0 

1.1130 

48.7 

103  0 

1.1328 

69  2 

140  2 

1 . 1871 

100 

390.3 

1.2719 

(Herz,  Z.  anorg.  1905,  45.  268.) 

Solubility  of  H»BOj  in  organic  acids +Aq  at 
26^ 


Acid 


Acetic 


Normality  of         .,  .  .  „  _ „ 

the  acid  Normality  of  HaBO, 


0  570 

2.85 
5  70 


0.887 
0  538 
0.268 


Solubility  of  H,BO,,  etC'-Continued, 

Acid 

Normality  of 
the  acid 

NormaUty  of  H,BO, 

Tartaric 

0.955 
1.909 
2.51 
3.316 

0.890 
0.923 
0.962 
1.07 

(Herz,  Z.  anorg.  1903,  84.  206.) 

The  solubility  of  H|BO»  in  HjO  is  increased 
by  the  presence  of  racemic  acid. 


Millimols  racemic  acid 
in  10  ccm.  of  the  solvent 


0 

6.3 
12.6 
24.7 


MillimoU  boric  acid 
in  10  ccm.  of  the  solution 


9.01 

9.86 

10.46 

11.65 


(Herz,  Z.  anorg.  1911,  70.  71.) 

Solubility  of  HiBOi  in  HsO  is  increased  by 
the  presence  of  tartaric  acid. ; • 


Millimols  tartaric  acid 
in  10  ccm.  of  the  solvent 

0 

7  5 
15 
30 


Millimols  boric  acid  in 
10  ccm.  of  the  solution 


9.01 
10.00 
10.70 
12.07 


(Herz,  Z.  anorg.  1911,  70.  71.) 
Solubility  in  oxalic  acid+Aq  at  25**. 


Millimols  oxalic  acid 
in  10  ccm.  of  the  solution 

MiUimols  HjBOa  in  10 
ccm.  of  the  sat.  solution 

2^97 

5.95 
13.77 

9.01 
9.95. 
10.80 
11.98 

(Herz,  Z.  anorg.  1910,  66.  93.) 

Solubility  in  HsO  is  increased  by  the  pres- 
ence of  urea,  acetone  or  propyl  alcohol.  (Bog- 
dan,  C.  C.  1908,  II.  2.) 

Readily  sol.  in  hot  glacial  acetic  acid.  (Holt 
Chem.  Soc.  1911,  100  (2).  720.) 

Sol.  in  250  pts.  benzene.    (Hager.) 

Solubility  of  H^O,  in  mannite-f  Aq  at  t". 


Solid  phase.  HiBOa 


25^ 


Mg.-mol«.  in  1  1. 


Mannitc     HaBOa 


0 
0.1 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

1.043 

1.409 

1.781 


0.887 
0.951 
1.015 
1.039 
1.071 
1.102 
1.142 
1.173 
1.244 
1.404 


30*^ 


biaV?^ivtLjQC!)gLe 


Mg-moh  in  1  1. 


Mannite 


HaBOi 


0 

1.025 

0.1 

1.056 

0.2 

1.086 

0  3 

1.118 

0.4 

1.157 

0.5 

0  193 

0.6 

1.219 

0.7 

1.258 
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Solid  phue,  roannite 


|0 

Mg.  moU 

.  in  1  1. 

Mannite 

IlaBO, 

25" 

1.075 

0 

1.1424 

0.2646 

1.259 

0.463 

1.265 

0.559 

1.354 

0.794 

1.409 

0,927 

1.536 

1.243 

1.781 

1.521 

{Ageno  and  Valla,  lat.  Ven.  (VIII)  14.  331.) 


Distribution  between  HjO  and  amyl  alcohol 
at  25^. 

w- concentration  of  HsBOs  in  HiO  layer 
expressed  in  mlllimols. 

a* concentration  of  H»BOj  in  alcohol  layer 
expressed  in  millimols. 


m 

a 

265.8 

76.6 

196.5 

59.5 

159.6 

47.5 

126 

37.1 

87.9 

33.2 

75.2 

22.7 

64.6 

19.76 

u\begK,  Z.  anorg.  1903,  85.  130.) 


Partition  of  HsBOs  between  water  and 
mixtures  of  amyl  alcohol  and  CSt. 

W  =  Millunol8  HjBO,  in  10  ccm.  of  the 
aqueous  layer. 

G»  Millimols  HsBOs  in  10  ccm.  of  the 
amyl  alcohc^ — CSi  layer. 


CompoMition  of  the 
wivent  mixture 


75^0  by  vol.  amyl 
alcohoH-25%  by 
vol.  CS, 


50^  by  vol.  amyl 
alcohol + 
50^i  by  vol.  CS, 


25^c  by  vol.  amyl 
alcohol -h 
n%  by  vol.  CS, 


0.145 
0.275 
0.429 
0.589 


0.145 
0.259 
0.364 
0.555 


0.085 
0.175 
0.264 
0.384 


w 


0.624 
1.198 
1.844 
2.565 


0.756 
1.353 
1.946 

2.889 


0.699 
1.467 
2.165 
3.129 


W,G 


4.31 
4.36 
4.30 
4.45 


6.47 
5.21 
5.34 
5.22 


8.24 
8.40 
8.12 
8.14 


Distribution  between  HF-f  Aq  and  amyl 
alcohol  at  25**. 

c=HF  concentration  (millimols). 

a = HsBOs  concentration  in  alcohol  layer 
(expressed  in  millimols). 

ws»  HsBOs  concentration  in  water  layer 
(expressed  in  millimols). 


500 


250 


125 


62.5 


14.3 

71.2 

19.2 

99.2 

25.3 

144.2 

114.3 

979.0 

30.1 

144.5 

37.0 

194.8 

66.8 

321.5 

108.0 

652.0 

39.0 

170.5 

47.2 

214.0 

52.8 

240.5 

.96.0 

442.0 

30  4 

111.2 

39.4 

151.8 

65(68?) 

272.8 

90.0 

362.2 

(Herz,  Z.  Elektrochem.  1910,  16.  870.) 


(Abegg,  Z.  anorg.  1903,  85.  131.) 
See  also  Boron  /rtozide. 

Pyroboric  (te^raboric)  acid,  H1B4O7. 

Sol.  in  HjO. 

Sp.  gr.  of  solutions  of  boric  acid,  calculated 
as  HsBiOt,  containing — 

6.3         1.27         1.91        2.54%H2B407 

1.0034  1.0069  1.0106  1.0147  sp.gr. 

Sat.  solution  at  15*  has  sp.  gr.  1.015.  (Ger- 
lach,  Z.  anal.  28.  473.) 

Insol.  in  hot  glacial  acetic  acid.  (Holt, 
Chem.  Soc.  1911,  100.  (2)  720.) 

Borates. 

No  borate  is  quite  insol.  in  HsO:  the  alkali 
borates  are  very  sol.  The  less  sol.  borates  are 
easily  decomp.  by  HjO;  the  easily  sol.  salts 
are  also  decomp.,  but  less  cjuickly.  The  less 
sol.  borates  are  easily  sol.  in  HsdOs,  HNOs, 
etc.  They  are  more  sol.  in  HsO  containing 
tartaric  acid  or  potassiimi  tartrate  than  in 
pure  HjO.  (Souberain.)  The  normal  borates 
of  the  alkaline-earths  are  sol.  to  no  inconsid- 
erable extent  in  HjO,  and  more  readily  in  hot, 
than  in  cold  H,0.    (Berzelius,  Pogg.  84.  568.) 

All  borates  are  insol.,  or  si.  sol.  in  alcohol. 

Aluminum  borate,  2AI2OS,  B2OS. 

Min.  JeremciewUe. 

-f  3H,0.    Ppt.    (Rose,  Pogg.  91.  452.) 

3A1,0,,     BjOs.      Crystallized.      Insol.     ' 
HNO,-hAq.    (Ebelmen,  A.  ch.  (3)  88.  6 

3AUOs,  2B20s+7H,0.    Ppt.    (Rose, 

Ammonium  borate.  ^^  ^ 

The  system  (NH4)j0,B203,H20  at  6( 
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been  studied  by  Sborgi.     (Real.  Ac.  Line. 
1915  (5)  24.  I,  1225.) 
2(NH4)iO,4B,0,4-5H,0.    (Sborgi.) 

Ammonium  dtborate. 

Difficultly  sol.  in  acetone.  (Naumann,  B. 
1904,  37.  4328.) 

Ammonium  tetraborate,  (NH4)3B407+4HsO, 
or  perhaps  NH4H(BO,),+lJiHaO. 

Sol.  in  12  pts.  cold  HjO;  decomp.  by  heat. 
(Rammelsberg,  Pogg.  90.  21.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899» 
II.  1014.) 

+H,0.    (Arfvedson.) 

Ammonium  octoborate,  (NH4)sBrOii+6H20. 

Sol.  in  8  pts.  cold,  decomp.  by  boiling  HjO. 
(Rammelsberg,  Pogg.  90.  21.) 

+4H,0. 

Min.  Lirdellerile.  Sol.  in  HjO  with  de- 
comp. 

Ammonium  de^borate,  (NH4)sBi(^ie+ 
6H,0. 
Permanent.    Sol.  in  HjO.    (Rammelsberg.) 
+8H,0.     (Atterberg,   Bull.  Soc.   (2)  £2. 

350.) 

Ammonium    </o(/eA:aborate,    (NH4)sBi20if4- 
9H,0. 
Sol.  in  hot  H,0.    (Bechi,  SiU.  Am.  J.  (2) 
17.  129.) 

Ammonium  perborate,  NH4BOS. 
See  Perborate,  ammonium. 

Ammonium  calcium  borate,  (NH4)iCaB40ii 
-CaB407+4(NH4),0. 

(Ditte,  C.  R.  96.  1663.) 
Ammonium  magnesium  borate. 

Sol.  in  HiO,  decomp.  by  boiling.  (Ram- 
melsberg, Pogg.  49.  451.) 

Ammonium  zinc  borate,  4(NH4)sB407, 
Zn(B0,),+5H,0. 
(Ditte,  C.  R.  96.  1663.) 

Barium  borate,  Ba(B0t)s. 

Ppt.    (Ouvrard,  C,  R.  1906,  142.  283.) 
+2H,0.    (Atterberg.) 
+4H,0.    (Benedikt,  B.  7.  703.) 
Sol.  in    3,300  pts.  45%  alcohol. 
"       7,800    "    50 
"     25,000    "    60 
"     55,000    *'    75 
(Berg,  Z.  anal.  16.  25.) 

+  IOH1O.  SI.  sol.  in  cold,  more  readily  in 
hot  HaO,  especially  in  presence  of  ammonium 
salts.  (Berzelius,  Pogg.  34.  568.)  Sol.  in 
sodium  citrate+Aq.  (Spiller.)  Insol.  in 
wood  spirit.    (Ebelmen.) 

2Ba0,Bt0».  Decomp.  by  H,0  forming 
BaO,  BiO,-f4H,0.  (Ouvrard,  C.  R.  1906, 
142.  283.) 


3BaO,  BsOj.  E^ily  sol.  in  mineral  adds. 
SI.  attacked  by  dil.  acetic  ac>d.  (Ouvrard, 
C.  R.  1901,  182.  258.) 

BaB40/.  Slowly  sol.  in  warm  dilute  HNOj 
+Aq.    (Ditte,  C.  R.  77.  892.) 

+5HsO.  Sol.  in  100  pts.  cold,  and  more 
freely  in  hot  HjO.  When  freshly  pptd.  eol. 
in  cold  NH4CH-Aq  (Wackenroder,  A.  41. 
315);  NH4NO,4-Aq  (Brett,  Phil.  Mag.  (3)  10. 
96);  and  BaCl,+Aq  (Rose). 

BaB«Oio+13H,0.  (Laurent,  A.  ch.  (2)  67. 
215.) 

BajBjOj.    (Bloxam,  Chem.  Soc.  14.  143.) 

5BaO,  2B,0,. 

Ba3ioOu+6H,0.  Sol.  in  100  pts.  cold 
H2O.  Eadly  sol.  in  ammonium  mtrate,  or 
chloride,  or  barium  chloride +Aq.  (Roee, 
Pogg.  87.  1.) 

BasBeOii.    Easily  sol.  in  warm  dilute  acids. 

+6H,0. 

+7H,0. 

+15H,0.    (Laurent,  A.  ch.  (2)  67.  215.) 

Barium  borate  bromide,  3BaO,  5BsOi,  BaBrs. 
(Ouvrard,  C.  R.  1906,  142.  283.) 

Barium  borate  chloride,  3BaO,5B20i,BaCls. 

Unaflfected  by  HiO.  Sol.  in  acids.  (Ouv- 
rard, C.  R.  1906,  142.  283.) 

Bismuth  borate,  BiBO«+2HsO. 

Ppt.  SI.  sol.  in  H,0.  Decomp.  by  H,S. 
Not  decomp.  by  KOH+Aq.  (Vanino,  J.  pr. 
1906,  (2)  74.  152.) 

Cadmium  borate,  Cdj(BOs)s. 

Insol.  in  HtO,  easily  sol.  in  dil.  acids.  (Ouv- 
rard, C.  R.  1900.  180.  174.) 

Cd(BO,)t.  Difficultly  sol.  in  H,0  (Stroro- 
eyer) ;  insol.  in  H,0,  sol.  in  HCH- Aq  (Odling) ; 
easily  sol.  in  warm  NH4Cl-hAq  (Rose). 

(Guertler,  Z.  anorg.  1904,  40.  242.) 

3CdO,  2B,0,+3HiO.  Ppt.  SI.  sol.  in 
HaO.    (Rose.  Pogg.  88.  299.) 

CdO,  2B,0,-f  M,0.  (Ditte,  A.  ch.  1883, 
(5)  30.  255.) 

CdO,  4B,O,+10H,O.  Sol.  in  H/);  de- 
comp. on  heating.  (Ditte,  A.  ch.  1883,  (5)  80. 
255.) 

Cadmium   borate   bromide,   6CdO,    SBjOt, 
CdBr,. 
Insol.  in  H,0  and  fuming  HCl  or  HBr-f  Aq. 
(Rousseau  and  Allaire,  C.  R.  1894,  119.  72.) 

Cadmium    borate   chloride,    6CdO,    SBtOs, 
CdCl,. 
(Rousseau  and  Allaire,  C.  R.  1894,  118. 

1256.) 

Cadmium  borate  iodide,  6CdO,  8BsO,,CdIs. 
(Allaire,  C.  R.  1898,  127.  557.) 

Cesium  borate,  C8sB/)io. 

Very  sol.  in  H,0,  less  in  alcohol.  (Reischle, 
Z.  anorg.  4.  ll&Jbitizedby^OOgie 
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Cilctiim  borate,  CaCBOt}}. 

SI.  8ol.  in  HsO;  insol.  in  alkali  chlorides,  or 
boiling  cone,  acetic  acid+Aq;  sol.  in  cola  or 
bot  aodutions  of  ammonium  salts,  especially 
ammonium  nitrate,  in  CaCls+Aq.  and  also 
easily  sol.  in  dilute  mineral  adds  at  50''. 
(Ditte,  C.  R.  80.  490,  561.) 

+4H2O;  two  modifications  of  which  one 
18  very  unstable,  (van't  Hoff  and  Meyer- 
hoffer,  A.  1906,  361.  101.) 

+6Hrf).  When  warmed  in  HjO  it  goes 
ov»  into  CaB,04+4H,0.  (van't  Hoflf  and 
^     Meyerhoffer.) 

Sol.  in  HiO  without  decomp.;  1  1.  solution 
contains  2  g.  salt.    (Ditt^  C.  R.  96.  1663.)    . 

CaB^Oj.  Decomp.  by  HA  (Blount,  C.N. 
M.206.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790,) 

+3Hrf).    (Ditte,  C.  R.  96.  1663.) 

+4HsO.    Min.BechUUe. 

+6UiO.    Min.  BcrocalcUe,    Sol.  in  acids. 

CaB^i.,-f4H,0. 

+8HiO.  Unstable.  On  standing  in  the 
solution  in  which  it  is  formed  it  changes  into 
CaB«0,«-|-4H,0. 

-I-I2H1O.  Unstable.  Goes  over  into 
CaB,0,«+8H,0.  (van't  Hoff  and  Meyer- 
boffff,  A.  1906,  851.  104.) 

CaB,0„+12H,0.    (Ditte,  C.  R.  96. 1663.) 

2Ca0,Bt0i.  Insol.  in  HsO,  sol.  in  dil.  acids. 
lOuvraid,  C.  R.  1905,  141.  353.) 

CaAO,,.    (Ditte.  C.  R.  77.  785.) 

+3H,0.  Min.  Pandermite,  Priceite.  See 
4CaO,  5B,0,+9H,0. 

+5H,0.    Min.  Colemanite, 

U  all  the  Ca  is  in  form  of  colemanite,  the 
aohition  contains  in  100  g^  4.8  g.  HsBOj  and 
0.1  g.  CaO.    (van't  Hoff,  B.  A.  B.  1907, 653.) 

-h7H,0. 

-I-9H,0.  (van't  Hoff  and  Meyerhoffer,  A. 
1906,  861.  101.) 

aCaO,  BjOs.  Easily  sol.  in  dil.  acids. 
(Ouvrard,  C.  R.  1901.  182.  258.) 

3CaO,  5Brf),+9H,0.  (van't  Hoff,  B.  A.  B. 
1906.  n.  568.) 

4CaO,  5B/),+9Hrf).  True  composition  of 
Pmdermite.  (van't  Hoff,  B.  A.  B.  1906,  II. 
572.) 

Caldmn  iron  (ferrous)  borate  silicAte, 
Ca»FeB,Sirf)w. 
Min.  HomUiU.    Easily  sol.  in  HCl+Aq. 

Caldmn  magneshun  borate,  CaO,  MgO, 
3B,0,T6H/). 

Min.  HydroboracUe,  Somewhat  sol.  in  HtO. 
Easily  sol.  in  warm  HQ+Aq  or  HNOi  +Aq. 

3CaO,  3MgO,  4B^,.  (Ditte,  C.  R.  77. 
994.) 

Caldnm  todiism  borate,  2CaO,  NatO,  5B2O3 
+8H,0. 
(van't  Hoff,  B.  A.  B.  1907,  303. 
Ca3i«Oit,  NasB»0»+15,  or  24H2O. 


Min.  Natroboroealcite,  Ulexite,  Decomp. 
by  boiling  with  H,0.    Sol.  in  acids. 

CatNa4B|,OM+15H,0.  Min.  Franklan- 
dite,  SI.  sol.  in  H2O:  easily  sol.  in  HCl,  and 
HNO,+Aq. 

Calcium  borate  bromide,  3CaO,  3BsOs,  CaBri. 

SI.  attacked  by  HiO.  Very  sol.  in  dilute 
acetic  acid.    (Ouvrard,  C.  R.  1905, 141. 1023.) 

3CaO,  5B,0,,  CaBr,.  Hardly  attacked  by 
cold  HjO  or  very  dil.  acetic  acid.  Sol.  in 
strong  acids,  even  when  dilute.  (Ouvrard, 
C.  R.  1905,  141.  1023.) 

Calcium  borate  chloride,  CasBtOi,  CaCIs. 

Decomp.  quickly  by  moist  air  or  HjO, 
slowly  by  absolute  alcohol.  (Chatelier,  C.  R. 
99.  276.) 

3CaO,  3B,0j,  CaCl,.  (Ouvrard,  C.  R. 
1905,  141.  353.) 

3CaO,  5B,0i,  CaCU.  SI.  attacked  by  cold 
HtO  and  dil.  acetic  acid+Aq.  Strong  acids 
dissolve  even  when  very  dilute.  (Ouvrard, 
C.  R.  1905,  141.  352.) 

Calcium  borate  silicate,  2CaO,  BsO«,  2SiOs 
+H,0. 

Min.  DatolUe,  Sol.  in  HCl+Aq  with  sep- 
aration of  gelatinous  silica. 

+2H,0.    Min.  BotryolUe. 

CaO,  B,0,,  SiO,.  Min.  DanburiU.  Very 
si.  attacked  by  HCl+Aq  before  ignition. 

Chromoua  borate. 

Precipitate.  Sol.  in  free  acids;  insol.  in 
borax +Aq.    (Moberg.) 

Chromic  borate,  7CrsOj,  4BsOt. 

Insol.  in  HsO;  sol.  in  excess  of  borax +Aq. 
(Hebberling,  C.  C.  1870.  122.) 

Chromic  magnesium  borate,  3CrsOt,  6MgO, 
2B,0,. 

Not  attacked  by  acids.  (Ebelmen,  A.  ch. 
(3)  33.  52.) 

2Cr,0,,  9MgO,  3B,0s.  (Mallard,  C.  R. 
106.  1260.) 

Cobaltous  borate,  3CoO,  2B,0,+4HaO. 
SI.  sol.  in  H2O.    (Rose,  Pogg.  88.  299.) 
3CoO,  B,0,.    (Mallard,  CTr.  106.  1260.) 
2CoO,  B,Oa.     (Ouvrard,  C.  R.  1900,  130. 

337.) 

Cobaltous   borate   bromide,   6C0O,    8B2O1, 
CoBr,. 
(Rousseau  and  Allaire,  C.  R.  1894, 119.  73.) 

Cobaltous   borate   chloride,  .6C0O,    8BtOi, 
CoCl,. 
(Rousseau  and  Allaire,  C.  R.   1894,  118. 
1257.) 

Cobaltous  borate  iodide,  6C0O,  SBsO,,  C0I2. 

(Allaire,  C.  R.  1898,  127.  557.) 
Cuprous  borate,  3CusO,  2BsOs. 

(Guertler,  Z.  aiy?|(^e}SPt^i^tfe 
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Cupric  borate. 

Composition  depends  on  temperature  and 
concentration  of  solutions.  Boiling  HiO  dis- 
solves out  all  the  boric  acid.  Sol,  in  acids; 
slowly  sol.  in  hot  cone.  NHiCl+Aq. 

Cu(BOi)s.  Insol.  in  cold  dil.  acids,  even 
HF.  Slowly  sol.  in  hot  cone.  HCl.  Not  at- 
tacked by  alkalies  or  alkali  carbonates -fAq. 
(Guertler,  Z.  anorg.  1904,  88.  456.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Cupric  borate  ammonia,  CuBiOr,  4NHj+ 
6H,0. 
Efflorescent.    Can  be  recrystallized  from  a 
little   NH40H-|-Aq.     (Pastemack,   A.   161. 
227.) 

Didymium  borate,  DiBOs. 

Insol.  in  HjO  acidulated  with  HCl -fAq. 
(Cleve,  Bull.  Soc.  (2)  48.  363.) 

Dis(B407)i.  Insol.  in  HtO;  sol.  in  acids. 
(Frerichs  and  Smith,  A.  191.  355.) 

Glucinum  borate,  basic,  5G10,  Btd, 

Insol.  in  HsO;  sol.  in  acids.  (Kriiss  and 
Moraht,  B.  28.  735.) 

Iron  (ferrous)  borate. 

Ppt.  HsO  dissolves  out  all  the  boric  acid. 
(Tunnerman.) 

Iron  (ferric)  borate,  Fe,(BO,)6-h3H20. 

Ppt.    Insol.  in  HjO. 

Min.  Laaonite.    Sol.  in  acids. 

2Fe,0,,  3BjO,.    (Mallard,  C.  R.  106.  1260.) 

6Fe,0,,  B,Oj+6H20.  Ppt.  (Rose,  Pogg. 
89.  473  ) 

9Fea6,,  BjO,-f  9H,0.    Ppt.    (Rose.) 

Iron  (ferric)  ma^^nesium  borate,  3Fe203, 
6MgO,  2B,0,. 

Insol.  in  H2O.  Sol.  in  cone.  HCl+Aq. 
(Ebelmen,  A.  ch.  (3)  88.  53.) 

2Fe20a,  9MgO,  SBjO,.  (MaUard,  C.  R. 
106.  1260.) 

Iron  (ferroferric)  magnesium  borate,  3MgO, 
Fe(),  FejO,,  BjO,. 
Min.  LudwiffUe.     Slowly  sol.  in  HCl-f-Aq, 
when  finely  powdered. 

Iron  (ferrous)  borate  bromide,  6FeO,  8B20», 
FeBrj. 
Slowly  sol.  in  hot  HNO^+Aq.    (Rousseau 
and  Allaire,  C.  R.  116.  1445.) 

Iron  (ferrous)  borate  chloride,  6Fe(),  8B20a, 
FeClj. 
Slowly  sol.  in  hot  HNOa+Aq.    (Rousseau 
and  Allaire,  C.  R.  116.  1195.) 

Lanthanum  borate,  2I>a2C)3,  BsOj. 

(Xordenskjold.  Pogg.  114.  618.) 

La2(B407)a.    Ppt.    (Smith.) 

Formula  is  LazBeOu+xHjO.  (Cleve,  B. 
11.  910.) 


Lead  borate,  basic, 

2PbO,  B,0,+2H,0.    Ppt. 

4PbO,  3B,0,-h4H20.    Ppt. 

-h5H,0.    Ppt. 

6PbO,  5B,Oa-|-6H,0.    Ppt. 

SPbO,  3B20,+8H,0.    Ppt. 

9PbO,  5B20,-f  9H,0.  Ppt.  (Rose,  Pogg. 
87.  470.) 

Lead  borate,  Pb(B0,)2+H,0. 

Insol.  in  HsO.  Easily  sol.  in  dil.  HNO,,  or 
boiling  HCjHjOs+Aq.  Decomp.  by  H,SO», 
HCl.  also  by  boiling  KOH.  or  NaOH-hAq. 
Insol.  in  alcohol.  (Herapath,  Phil.  Mag.  (3j 
84.  375.) 

Sol.  in  NH4C1-|-Aq- sol.  in  sat.  XaCl-hAq. 

2PbO,3B,Oa-h4H20.    (Herapath.) 

PbB407+4H20.  Slightly  sol.  in  pure  H/), 
but  insol.  in  solutions  of  Na  salts  as  NatB407 
-hAq.    (Soubeiran.) 

Lead  borate  chloride,  Pb(B02)s,  PbCls+HxO. 
Insol.  in  cold,  very  slowly  decomp.  by  hot 
HtO  into  its  constituents.  Easily  sol.  in  dil. 
hot  HNOi-f  Aq:  insol.  in  alcohol.  (Herapath, 
Phil.  Mag.  (3)  84.  375.) 

Lead  borate  nitrate,  Pb(BO,)2,  Pb(NO,),-|- 
H,0. 
Insol.  in  alcohol.    (Herapath.) 

Lithium  borate,  LiBOs. 


100  g. 

Solubility  in  H2O. 
H,0  dissolve  g.  LiBO: 

r  at  t^ 

t*» 

K.  UBOt 

t° 

g.  UBOt 

0 
10 
20 

0.7 
1.4 
2.6 

30 
40 
45 

4.9 
11.12 
20. 

(Le  Chatelier,  C.  R.  1897,  124.  1094.) 

Insol.  in  acetone.    (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  87.  4329.) 
Insol.  in  methyl  acetate.     (Naumann,  B. 

1909,  42.  3790.) 

Insol.   in  ethyl  acetate.     (Naumana,   B. 

1910,  48.  314.) 

+8H,0.  (Le  Chatelier,  Bull.  Soc.  1899, 
(3)  21.  35.) 

+  I6H2O.  Effloresces  in  the  air;  slowly 
sol.  in  cold  H2O,  rapidly  in  hot  HjO.  (Lie 
Chatelier,  C.  R.  1897,  124.  1092.) 

LijH4(BO,)2-hl4H20.  (Reischle,  Z.  anorg. 
4.  166.) 

Li2B407.  Deliquescent;  easily  sol.  in  H2O. 
(Arfvedson,  A.  ch.  10.  82.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

-I-5H5O.      Insol.    in    alcohol.      (Filainger, 
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LisO,  3B,0,-|-6H,0.  Very  sol.  in  HjO; 
msoi.  in  alcohol.    (Filsinger.) 

Li/3,4B/),.  Insol.inHA  (LeChatelier, 
Bull.  Soc.  1899,  (3)  21.  35.) 

-hlOHjO.  Sol.  in  HjO;  insol.  in  alcohol. 
iFilsinger.) 

''  Acid  lithium  borate''  is  less  sol.  than  the 
tetraborate.    (Gmelin.) 

LijO.  SBiO.+lOHjO.  (Dukelski,  C.  A. 
190e.  1089. 


lestum  borate,  Mg(BOs)s. 

(Ditte,  C.  R.  77.  893.) 

+3H,0.    Min.  FinnoiU. 

+4H5O.    (Laurent,  A.  ch.  (2)  67.  215.) 

-hSHjO.  Insol.  in  cold  or  hot  HjO;  easily 
toL  in  HCl+Aq.  Decomp.  by  cone.  HCl 
-l-Aq  into  HjBO,  and  MgCl,.    (Wohler.) 

MgB407-h8H,0.    (Popp.  A.  Suppl.  8.  1.) 

Mg:0,  3B/)a+8H,0.  Very  slowly  sol.  in 
HA    (Rose,  A.  84.  221.) 

Sol.  in  75  pta.  cold  HiO.  (Rammelsberg, 
Pom.  49.  445.) 

2\IgO,  B,Oa.  Insol.  in  H,0,  but  sol.  in 
Na,CO,+Aq.  fGuertler,  Z.  anorg.  1904, 40. 
236.) 

-hHA.  Very  si.  sol.  in  Vio  N  HCl+Aq. 
(van  t  HofF,  B.  A.  B.  1907,  658.) 

Min.  AscharUe. 

3MgO,  BjOj.  Insol.  in  HfO;  easily  sol.  in 
arids.    (Ebelmen,  A.  80.  208.) 

Ver\'  »1.  sol.  in  cold,  but  somewhat  decomp. 
bv  boding  HjO.    (Rammelsberg.) 

+9H2O.  Somewhat  sol.  in  cold  H,0. 
(Wohler,  Pocg.  28.  525.) 

3MgO,  2B50*.  Sol.  in  warm  HjSO*  or 
HXO,+Aq.    (Ditte,  C.  R.  77.  893.) 

M^,  6B,0,+18HA  =  Mg(BO,),,  lOHBO, 
-^13HA.    (Ranunelsberg,  Pogs.  49.  445.) 

3MgO,  4BaO*.  Sol.  in  hot  cfil.  acids;  insol. 
in  acetic  acid.    (Ditte,  C.  R.  77.  893.) 

5MgO,  2B,0,+l^a,  and  3H2O.  Min. 
SziibdjfUe.     Difficultly  sol.  in  HCl+Aq. 

9MgO.  B/),.    (Mallard,  C.  R.  106.  260.) 

Magnesinm  manganous  borate,  3Mg2B206, 
4Mn,BAft+7H/). 
Min.  Sussexiie.    Sol.  in  HCl+Aq. 

Magnaaium  potassium  borate,  KMg3BiiOi9+ 
9H/). 

Min.  KaUhoriU,  Insol.  in  H,0.  (Feit, 
Q\lZ.  1889,  18.  1188.) 

2MgO,  2K,0,  llB,Oa-f20H,O.  (van't 
Hoff  and  Lichtenstein,  B.  A.  B.  1904,  936.) 

Magnesmm  sodium  borate,  MgsBtOn, 
Na,B4O7+30H,O. 
Efflorescent.    About  as  sol.  in  cold  HtO  as 
twrax;  solution  separates  out  a  Mg  borate 
oQ  warming,   which  rediasolves  on  cooling. 
Decomp.  by  boiling  HjO.    (Rammelsberg.) 

Magnethim  strontium  borate,  3MgO,  3SrO, 
4B:0,. 
Ewilv  sol.  in  dil.  acids.    (Ditte,  C.  R.  77. 


Magnesium    borate    bromide,    2Mg3BgOi&, 
MgBr,  or  6MgO,  8B,0a,  MgBr,. 
(Rousseau  and  Allaire,  C.  R.  1894, 119,  71.) 

Magnesitmi  borate  chloride,  2MgsB80u, 
MgCl,. 

Min.  BoraciU.  Insol.  in  HaO;  slowly  sol. 
in  acids.    (Kraut.) 

StasafiAHhite.  Easily  sol.  in  warm  acids. 
(Bischof.) 

Magnesium   borate   iodide,   6MgO,   8Bt03, 
Mglj. 
(Allaire,  C.  R.  1898,  127.  556.) 

Magnesium    borate    phosphate,    Mg(B03)3, 
2MgHP04+7H,0. 
Min.  Luneburgite. 

Magnesitmi  borate  sulphate,  2Mg3B409, 
3MgS04+12H,0. 

Min.  Magnesium  stdphoborUe. 

Sol.  in  mineral  acids  when  ground.  (Nau- 
pert,  B.  1893,  26.  874.) 

Manganous  borate,  MnBiO?  (?). 

Insol.  in  HjO  (Berzelius);  very  si.  sol.  in 
H,0  (Thomas.  Am.  Ch.  J.  4.  358);  decomp. 
by  warm,  slowly  by  cold  HjO.  Sol.  m  MgSO  4 
4-Aq  (Berzelius). 

+3H,0.  (Endemann  and  Paisley,  Zeit. 
angew.  Ch.  1903,  16.  176.) 

-h5H20.    Ppt.     (Endemann  and  Paisley.) 

Very  hydroscopic.     (Endemann,  Am.  Ch. 
J   1903  29.  72  ) 
'  3Mn6,  B,0,*.    (MaUard,  C.  R.  106.  1260.) 

Not  attacked  by  HjO.  Very  sol.  in  acids. 
(Ouvrard,  C.  R.  1900,  180.  336.) 

3MnO,  2B2O,.    (Mallard.) 

MnH4(BOj),.    Very  si.  sol.  in  H2O. 

Solubility  in  2%  Na,S04+Aq.  At  18.5*^, 
0.77  g.  MnH4(B0j)i  are  dissolved  per  litre; 
at  40^  0.65  g.;  at  60%  0.36  g.;  at  80^,  0.12  g. 

Solubility  m  2%  NaCl-f  Aq.  1  1.  solution 
dissolves  1.31  g.  salt  at  18.2";  0.6  g.  at  59**; 
and  0.29  g.  at  80**. 

Solubility  in  2%  CaCl,+Aq.  1  1.  CaCl,+ 
Aq  dissolves  2.91  g.  salt  at  17.6°;  2.44  g.  at 
43.0^  2.25  g.  at  61^  and  1.35  g.  at  80^  (Hart- 
ley and  Ramage,  Chem.  Soc.  63.  129.) 

Manganous  borate  bromide,  6MnO,  8BsOs, 
MnBr,. 
(Rousseau  and  Allaire,  C.  R.  1894, 119.  73.) 

Manganous  borate  chloride,  6MnO,  8Bs03, 


langanous 

^InCU. 


(Rousseau  and  Allaire,  C.  R.   1894,  118. 
1257.) 

Molybdenum  borate,  MoOt,  2B203  (?). 
Insol.  in  HtO;  sol.  in  HaBOj+Ao.     (Be 

Zelius.)  Digitized  by  V^(30QIC 
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Molybdenum  borate,  MosOj,  BsOs. 

Precipitate.  Insol.  in  H2O*  si.  sol.  in  a 
solution  of  boric  acid.    (Berzelius.) 

See  Boromolybdic  Add. 

Nickel  borate,  Ni(B0,),+2H,0. 

Insol.  in  HsO.  Easily  sol.  in  acids.  Easily 
sol.  in  warm  NH4CH-Aq.  (Rose,  Pogg.  88. 
299.) 

2NiO,  B,Oj+xHsO.  Easily  sol.  in  acids. 
(Rose.) 

3Nib,  2BtOi+5H,0.  Easily  sol.  in  acids. 
(Rose.) 

3NiO,B«Oj.  Not  attacked  by  HiO;  sol.  in 
acids.    (Ouvrard,  C.  R.  1900,  130.  337.) 

Nickel  borate  bromide,  6NiO,  8B3O3,  NiBr,. 
(Rousseau,  C.  R.  1894,  119.  73.) 

Nickel  borate  chloride,  6NiO,8BsOs,NiCl2. 
(Rousseau,  C.  R.  1894,  118.  1257.) 

Potassium  borates. 

Solubility  of  BjOj  in  K,0+Aq  at  30**. 


Solution 

contains 

Solid  phane 

%  by  wt.  K,0 

%  by  wt.  BiO» 

47.50 

KOH.  2H,0 

46.45 

6.72 

n 

46.36 

0.91 

K,0,  B,0,,  2.5H,0 

40  51 

1.25 

36.82 

1.80 

36.72 

1.85 

32.74 

3.51 

29.63 

6.98 

26.89 

12.12 

24.84 

17.63 

23.30 

18.19 

K,0,  2B,0,,  4H,0 

16.21 

13.10 

11 

11.78 

9.82 

<< 

9.18 

8.00 

<< 

6.22 

9.13 

(( 

7.79 

13.20 

• 

.   n 

7.73 

13.37 

K,0, 

2B,0a,  4Hi0+ 

k/ 

>,  5B,0,,  8H2O 

7.81 

13.28 

<( 

7,67 

13.19 

(< 

7.71 

13.21 

KjO,  5BjO,,  8H,0 

7.63 

13  28 

*( 

3.42 

7.59 

It 

1  80 

4  15 

tt 

0  80 

3.05 

ti 

0.51 

3.19 

«< 

0  33 

4.58 

K,0, 

5B,0,.  8H,0+ 
B(OH), 

0.38 

4.51 

** 

0.31 

4.46 

tt 

0.28 

4  36 
3.54 

B(OH). 

tt 

At  30*  only  the  three  potassium  borates 
K2O,  Ba0,+2.5H^;  K,0,  2B,0,+4H,0  and 
K,0,  5B,Oi+8HaO  exist  in  stable  form. 
(Dukelski,  Z.  anorg.  1906,  60.  42.) 


Potassium  m^toborate,  KBOt. 

Sol.  in  small  amount  of  HiO.  (Bersdius, 
Pogg.  84.  568.) 

-MKHfO.  Only  stabile  hydrate.  (Dukd- 
ski,  Z.  anorg.  1906,  60.  42.) 

+1HH,0.  (Atterberg,  BuU.  Soc,  (2)  a. 
350.) 

Potassium  tetraborate,  KtBfO?. 

Venr  sol.  in  HjO. 

+4H,0.  (Atterberg,  BuU.  Soc.  (2)  2SL 
350.) 

Only  stabile  hydrate.    (Dukelski,  /.  c.) 

-|-5HjO.  Very  sol.  in  HfO;  more  sol.  than 
K,B«Oio  or  K,Bi,0,.. 

+6H,0.    (Atterberg,  /.  c.) 

Potassium     Aexaborate,     K2B«Oio+5,      azni 
8H,0. 
Easily  sol.  in  HsO. 
Does  not  exist.    (Dukelski,  /.  c.) 

Potassium  dekabontt^  KsBioOi6+8HtO. 
Sol.  in  HjO.     (Rammelsberg.) 
Only  hydrate.    (Dukelski.) 

Potassium  (iodeA^borate,  K,Bi,Oi»+10HaO. 

SI.  sol.  in  cold,  very  sol.  in  hot  HjO. 
(Laurent,  A.  ch.  67.  216.) 

«KsBioOi6.    (Ranmielsber^.) 

Does  not  exist.     (Dukelski.) 

Potassium  borate  fluoride,  KBOs,  KF. 

Sol.  in  HtO.  (Schiff  and  Sestini,  A.  288. 
72.) 

KBO2,  2KF.  Sol.  in  little,  decomp.  by 
much  H,0.  Insol.  in  HjO.  (SchifT  and  Ses- 
tini, A.  288.  72.) 

Rubidium  borate,  RbiBiOr. 

Anhydrous.    (Reisjchle,  Z.  anorg.  4.  166.) 
-i-6HaO.    Not  deliquescent  or  e£9orescent. 

Sol.  in  H,0.    (Reissig,  A.  127.  33.) 


Samarium  borate,  SmBOj. 

Insol.  in  H,0;  sol.  in  HCl+Aq. 
Bull.  Soc.  (2)  43.  1670.) 


(Qeve, 


Scandium  borate,  ScBOj. 

Sol.  in  dil.  acids.  (Crookes,  Phil.  Trans. 
1910,  210.  A.  364.) 

Silver  borate,  AgBOs. 

SI.  sol.  in  HsO.  By  washing  with  HsO  the 
boric  acid  is  dissolved  out.  (Rose,  Pharm. 
Centralbl.  1868.  205.) 

Sol.  with  decomp.  in  NasSsOt+Aq  (Her- 
schel);  sol.  in  NH«NOj-f  Aq  if  pptd.  cold. 

1  1.  HsO  dissolves  ca.  6  x  10"*  gram-atoms 
at  25^  (Abegg  and  Ck)x,  Z.  phys.  Ch.  1903. 
46.  11.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

3AgsO,  4B,O^.^^^R^cf(5^^e 
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Sodhun  borates. 
Solubility  of  B,0,  in  NaiO+Aq  at  30^ 


Solution 

conUuna 

i  by  wt. 

%  *»>•  wt. 

SoUdphMe 

NmO 

BK)« 

42.00 

NaOH,  H,0 

40  85 

2.7i 

u 

41.37 

5.10 

tt 

38.85 

5.55 

Na,0,  B,0„  4H,0 

34  44 

3.73 

•' 

29.39 

2.51 

H 

28.61 

2.38 

n 

27-78 

2.44 

« 

26.13 

2  75 

<< 

25  06 

2.98     . 

it 

23  00 

3.82 

tt 

16.61 

13.69 

li 

21.58 

4.63 

Na,0,  B,0„  4H.0+ 
Na.6,  B.O.,  8H,0 

20.58 

4.69 

Narf),  B/),,  8H,0 

18  31 

4.97 

t( 

15.32 

6  21 

It 

13  25 

8.18 

it 

12  39 

9.12 

H 

8.85 

10.49 

Na,0,  2B,0,,  10H,O 

5.81 

6.94 

ti 

4  00 

4.76 

<« 

1.88 

2.41 

ti 

1.38 

5.16 

It 

1.84 

7.36 

it 

2.02 

7.79 

" 

240 

9.48 

a 

408 

17.20 

Na,0,  2B,0,,  lOHjO 
+Na,0,5B,0„ 
lOHiO 

3.79 

15.84 

Na,0,  5B,0,,  lOHjO 

3.47 

13.30 

a 

226 

12.14 

tt 

1  99 

11.84 

Na,0, 6B,0,,  10Hrf> 

+B(OH), 

1.86 

11.78 

B(OH), 

1.81 

11.18 

ti 

0.64 

6.11 

tt 

... 

3.54 

tt 

At  30%  only  the  four  sodium  borates  NasO, 
BA+4H,0;  Na,0,  B,0,+8H,0;  Na,0, 
2B/),+10Hrf);  and  Na/),  5B,0,-hlOHiO 
ndflt  as  stable  phases. 

(Dukelski,  Z.  anorg.  1906,  60.  46.) 

Sodimi  m«labonite,  NaBO>. 

Atikydrous,  Easily  sol.  in  HsO,  with  evolu- 
tion of  heat. 

+Hrf).    Easily  sol.  in  H,0.    (Benedikt.) 

+2HsO.  Easily  sol.  in  HsO.  (Benedikt, 
B.  T.  703.) 

+3H,0.    Easily  sol.  in  U2O.    (Berselius.) 

+4H|0.  SI.  ^orescent.  Sol.  in  hot,  less 
«l  in  cold  HjO.  Melts  at  57**  in  its  crystal 
U/).   (Dukelski,  Z.  anorg.  60.  42.) 

'h4^HsO.  (Atterberg,  Z.  anorg.  1906,  48. 
370.) 

-hSHHrf).    (Atterberg.) 


-|-8HaO.    (Atterberg.) 

-|-4H,0  and  -h8H,0  ar6  the  only  hydrates 
formed.    (Dukelski.) 

System  NaiO^  B,0|,  HfO  at  60**  investi- 
gated by  Sborgi.  (Real.  Ac.  Line.  1915,  (5) 
24.  I,  443.) 

Sodium  tetraborate,  NasBiO?  (Borax). 

100  g.  HsO  dissolve  at: 
5**    10**    21.5**  30**    37.5** 
1.3    1.6     2.8   3.9     5.6  g.  anhydrous  salt. 

45**  50**  54**  55**   56**   57** 

8.1  10.5  13.3  14.2  15.0  16.0  g.  anhydrous  salt. 

(Horn  and  van  Wagener,  Am.  Ch.  J.  1903, 
30.  347.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910.  43.  314.) 

Sol.  in  amyl  alcohol  in  the  presence  of  meta- 
arsenious  acid  and  excess  of  U|BOs.  (Auer- 
bach,  Z.  anorg.  1903,  37.  358.) 

+4H,0. 

-|-5H,0. 

100  g.  H,0  dissolve  at: 
65**    70**    80**     90**    100** 
22.Q  24.4  31.4  40.8   52.3  g.  anhydrous  salt. 

(Horn  and  van  Wagener,  Am.  Ch.  J.  1903, 
80.  347.) 

-I-6H1O.  Grows  opaque  in  the  air.  (Bechi, 
SiU.  Am.  J.  (2)  17.  129.) 

-hlOHiO.  Only  stabile  hydrate.  (Dukel- 
ski, Z.  anorg.  60.  30.)  Efflorescent  on  surface 
in  dry  air.  Not  efflorescent  when  free  from 
Na,CO,.    (Sims.) 

Sol.  in  12  pt8.  cold,  and  2  ptfl.  hot  HsO.  8at.  cold 
NasBiOr+.^q  contains  9.23<:;.  and  sat.  hot  NutBiOT  + 
Aq  contains  33.33%  NasB407.    (Gmelin.) 

Sol.  in  20  pta.  cold,  and  6  pts.  boiling  HsO.  (Wal- 
leriuB.) 

Sol.  in  15  pts.  HtO  at  18.75".    (Abl.) 

100 pts.  HsO  at  15.5<»  dissolve  6  pts.;  at  65*».  40  pts.; 
at  100*  166 pts.  NajB407  +  10HjO.    (Ure's Dictionary.) 

100  pts.  sat.  NatBiO?  -|-.\q  at  ia'>.5'>  contain  52.5  pts. 
NatB«07.  or  100  pts.  HiO  dissolve  110.54  pt.«.  XasB407. 
or  1  pt.  NaiB407  is  sol.  in  0.9047  pt.  HjO  at  106.5**. 
(Griffith,  Quar.  J.  Sci.  18.  90.) 


Solubility  in  100  pts.  H,0  at  t^ 

Pts 

Pt*. 

t" 

Pts. 

NatB407 

t" 

Pts. 

Na?B407 

Na?B«07 

+  10HK) 

NftiBiO: 

-HlOHtO 

0 

1.49 

2  83 

60 

18.09 

40.43 

10 

2.42 

4.65 

70 

24.22 

57.85 

20 

4.05 

7.88 

80 

31.17 

76.19 

30 

6.00 

11.90 

90 

40.14 

116.66 

40 

8.79 

17.90 

100 

56.16 

201.43 

60 

12.93 

27.41 

(Poggiale,  A.  ch.  (3)  8.  46.) 

100  pts.  H2O  dissolve  1.4  pts.  NatBtO?  at 
0**,  and  55.3  pts.  at  100**.    (Mulder.)    ^ 

NajB407+Aq   sat.   at    15®   has 
1.0199,  and  contains  3.926  pts. 
100  pts.  H,0.    (Michel  and  Kr^^, 

41.  471 .)  Digitized  by  VjOOS 
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NaiB407+Aq  sat.   at   17**   has  sp.   gr. 
1.0208.    (Stolba,  J.  pr.  97.  503.) 

Sp.  gr.  of  NaaB407-f  Aq  at  15^ 


es 

Z  + 

8p.  gr. 

4 

1+ 

Sp.  gr. 

1 

2 
3 

0  52 
1.06 
1.59 

1.0049 
1.0099 
1.0149 

4 
5 
6 

2.11 
2.64 
3.17 

1.0199 
1.0249 
1.0299 

(Gerlach,  Z.  anal.  28.  473.) 

Sp.  gr.  of  Na,B407-f  Aq  sat.  at  15^  =  1.032. 
(Gerlach.) 

Sat.  NaiB407-|-Aq  boils  at  105^**,  and  con- 
tains 110.5  pts.  Na,B407  to  100  pts.  HjO. 
(Griffith.) 

Sat.  XaiB407+Aq  forms  a  crust  at  103®, 
and  contains  60.14  pts.  NatB407  to  100  pts. 
HtO;  highest  temp,  observed,  104.3**.  (Ger- 
lach, Z.  anal.  26.  427.) 

B.-pt.  of  XaiB4()7-hAq  containing  pts. 
Na,B407  to  100  pts.  H,0. 


B.-pt. 


100  5° 

101  0 

101  5 

102  0 
102  5 


Pts. 
NajB.Oi 


8.64 
17.2 
26.5 
37.5 

48.5 


B.-pt. 


103.0® 

103.5 

104.0 

104.5 

104.6 


Pts. 
NatBiO 


61.2 

75.4 

90.8 

109.0 

112.3 


(Gerlach,  Z.  anal.  26.  452.) 

M.-pt.  of  Na2B407-hlOHiO  is  75.5®.  (Til- 
den,  Chem.  Soc.  46.  407.) 

Innol.  in  alcohol. 

100  g.  alcohol  (0.941  sp.  gr.)  dissolve  2.48  g. 
at  15..V  (U.S.  P.). 

Sol  in  alcoholic  solution  of  NaCtHjOj. 
(Stromeyer.) 

Sol.  in  14.7  pts.  glycerine  of  1.225  sp.  gr. 
(Vogel.) 

Sol.  in  1  pt.  glycerine.  (Schultze,  Arch. 
Pharin.  (3)  6.  149.) 

UK)  g.  glycerine  dissolve  60.3  g.  at  15.5® 
(U.  S.  P.) 

Min.  Tincal. 

Sodium  borate,  XasBsOu+lOHjO. 

S<»1.  in  5-6  pts.  cold  H,0.  (Bolley,  A.  68. 
122.)  Perhaps  sodium  hydrogen  tetraborate 
NaHB4()T-h43.iH2(). 

NajB.oOie-hlOHjO.  Decomp.  by  HjO. 
(Attf-rberg,  Z.  anorg.  48.  370.) 

St.ihile.    (Dukelski,  Z.  anorg.  60.  42.) 

-hllHsO.    (Laurent,  C.  R.  29.  5.) 

Sodium  borate  fluoride,  NaBOt,  3XaF-f 
4H,(). 

Sol.  in  H,0. 

Bju*:irow  (B.  7.  112)  considers  this  salt  to 
be  a  mixture. 


Xa,B407,  12XaF+22HtO.  Can  be  sep- 
arated into  its  constituents  by  HjO.  (B«-- 
zelius,  Berz.  .1.  B.  28.  96.) 

Strontium  borate,  Sr(B0t)3. 

(Ditte,  C.  R.  77.  788.) 

Easily  hvdrated  by  H,0  forming  SrO,'B,0, 
-|-2HjO.  Very  sol.  in  dU.  acetic  acid.  (Ouv- 
rard,  C.  R.  1906,  142.  282.) 

Insol.  in  acetone.  (Xaumann,  B.  1904,  57. 
4329.) 

-h2H,0.    (Ouvrard,  I.  c.) 

-|-4H,0.    (Ouvrard,  ^  c.) 

-f  5H,0.  1  1.  H,0  dissolves  2.3  g.  at  10°. 
(Ditte,  A.  eh.  1883  (5)  80.  253.) 

SrB407.  Insol.  in  H3O;  sol.  in  dO.  acid$. 
(Guertler,  Z.  anorg,  1«)4,  40.  243.) 

-|-4H,0.  Sol.  in  130  pts.  boiling  H,0.  100 
pts.  H,0  at  100**  dissolve  7.7  pts.  (Ure's  Diet.  1. 
Easily  sol.  in  cold  NH4  salts+Aq;  dol.  in  cold 
HNO.-hAo. 

2SrO,B,08.  Easily  decomp.  by  H,0  form- 
ing B,0,,  SrO,  4H,0.  Very  sol.  in  acids. 
(Ouvrard,  C.  R.  1906,  142.  282.) 

3SrO,  B,Oi.  Less  easily  attacked  by  H^ 
than  Ca  comp.  Very  sol.  in  mineral  acids. 
SI.  attacked  by  dil.  acetic  acid.  (Ouvrard, 
C.  R.  1901,  132.  258.) 

SrBeOio.  Very  si.  sol.  in  HjO;  sol.  in  acids. 
(Laurent.) 

SrB80„-h7H20.    Ppt.    (Laurent.) 

-hl2H20.    (Ditte) 

SrsB409.  Sol.  in  cold  mineral  acids  and 
acetic  acid,    (Ditte,  C.  R.  77.  785.) 

2SrO,  3B,08.  Easily  sol.  in  acids.  (Ditte. 
I.e.) 

Strontium    borate    bromide,    3SrO,    5BsOj, 
SrBr,. 
As  the  chloride.     (Ouvrard,  C.  R.   1906. 
142.  283.) 

Strontium    borate    chloride,    3SrO,    5BsOi, 
SrCl,. 
SI.  attacked  by  cold  HjO.  not  attacked  by 
dilute  acetic  acid.    (Ouvrard,  C.  R.  1906, 141 

282.) 

ThaUous  borate,  TlBO,+JiH,0. 

Decomp.  in  the  air.    (Buchtala,  J.  pr.  1913. 
(2)  88.  784.) 
Tl2B,07.     (Buchtala.) 
T1,B407.    Ppt.    Sol.  in  boiling  H,0;  insol. 
i  n  cold  dil.  H2S04+Aq.    (Crookes.) 

+2H,0.  (Buchtala,  J.  pr.  1913  (2)  88. 
774.) 

(Buchtala.) 
(Buchtala.) 
(Buchtala.) 
(Buchtala.) 


Tl,B«0,o-h3HjO. 
TUB,0„+4H,0. 
TUB,oO,6-h8H,0. 
Tl,B,j(),9+7H20. 


Thorium  borate  (?). 

Precipitate.     Insol. 
.\q.    (Berzelius.) 

Tin  (stannous)  borate  (?).       . 
Ppt.    (\Venzel.)uyV^OOgle 
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Diitauidjl  borate. 
Insol.  in  H,0;  sol.  in  H,BOt-f  Aq.    (Ber- 

zeliufl.) 

Ttterblum  borate,  YbBOi. 

IdboI.  in  cone.  HCl;  sol.  in  HF.  (Cleve,  Z. 
morg.  1902,  82.  148.) 

Yttrium  borate. 
Precipitate.    (Berlin,  Pogg.  43.  105.) 

Zinc  borate,  3ZnO,  2Bs08. 

fMallaid,  C.  R.  106.  1260.) 

Deoomp.  by  HjO;  very  sol.  in  dil.  acids. 
i(>uvrard,  C.  R.  1900,  130.  336.) 

ZnO,  2B,0,-f4HtO.  Sol.  in  H/)  with 
decomp.    (Ditte,  A.  ch.  1883,  (5)  30.  256.) 

3ZnO.  4B^,-|-H,0.  Ppt.  (Holdermann,* 
.\rch.  Phann.  1904,  242.  567.) 

ZnO,  4B,O,-hl0H,O.  (Ditte,  A.  ch.  1883, 
5)30.256.) 

9ZnO,  4B,0,-h9H,0.  SI.  sol.  in  H.BO, 
-l-Aq.    (Rose,  Pogg.  88.  299.) 

3ZiiO,  BjOa.  Insol.  in  mineral  acids.  (le 
CluUelier,  C.  R.  113.  1034.) 

Zinc  borate  ammonia,  ZnB407,  4NH,+6HsO. 

EaaUy  sol.  in  NH4OH,  HC,H,0,,  HjSOi, 

HCl,  and  HNO,-|-Aq.     (Bftchner,  A.   161. 

234.) 

Zinc  borate  bromide,  6ZnO,  8BsOs,  ZnBri. 
fRouaseau  and  Allaire,  C.  R.  116.  1446.) 

Ziac  borate  chlonde,  6ZnO,8B20,,ZnCl|. 
Insol.  in  UCl.    (Rousseau,  C.  R.  1894, 118. 

1256.) 

ZiDc  borate  iodide,  6ZnO,  8B/),,  Znl,. 
<.\llaire.  C.  R.  1898,  127.  556.) 

ZIrconittm  borate,  (?). 
Insol.  in  HsO. 

Unbone  add. 
See  Perboric  Add. 

Botic  phosphoric  add. 
See  Pbosphoboric  add. 

Bone  tongBtic  add. 
See  Borotunfl^atic  add. 

Boric  add  sulphur  ^n'ozide^ 
See  Borosnlpliaric  add. 

Bodmide,  B,(NH),. 

Decomp.  by  HjO;  insol.  in  all  indifferent 
wirents;  sol.  in  liquid  NHj-f  S  to  form  a  dark 
bhie  solution.    (Stock,  B.  1901,  34. 6044.) 

BoriBide  hydrochloride,  B2(NH),,3HC1. 

Deoomp.  by  HtO;  insol.  in  all  ordinary  or- 
leuic  solvents.    (Stock,  B.  1901,  34.  3045.) 


Borofluorhydric  add,  HBF4. 
See  Fluoboric  acid. 

Borofluorides. 
See  Fluoboridea. 

Boromolybdic  add. 

Sol.  in  HjO.  Decomp.  by  alcohol.  (Ber- 
zelius.) 

Boron,  B. 

(a)  Amorphous.  Somewhat  sol.  in  pure 
HjO,  when  not  ignited.  Salts  and  acids  sep- 
arate it  out  of  aqueous  solution.  Upon  evap- 
oration of  H3O  solution  a  crust  is  formed, 
which  is  only  partially  sol.  in  HjO.  (Ber- 
zelius,  Pogg.  2.  113.)  Decomp.  by  hot  H,S04 
and  cold  moderately  cone.  HXOs-fAq. 
Strongly  ignited  amorphous  B  is  much  less 
easily  attadced  by  reagents  than  freshly  pptd., 
and  is  insol.  in  HjO.  (Berzelius.)  J-nsol.  in 
caustic  alkalies  4-Aq ;  also  in  alcohol  and  ether. 

Above  boron  was  very  impure.  (Moissan, 
C.  R.  114.  392.) 

Pure  B  is  not  attacked  by  acids,  but  has  a 
strong  reducing  action  on  KMnOi-h  Aq,  FeClj 
-f  Aq,  etc.    (Moissan,  C.  R.  114.  617.) 

Does  not  melt  at  1500^.  Readily  sol.  in 
cone,  acids,  as  HjSOi,  HNOi,  HiPOi*;  very  si. 
sol.  in  hydracids;  decomp.  HjO  at  red  heat. 
(Moissan,  A.  ch.  1895,  (7)  6.  313-14.) 

Insol.  m  liquid  NH|.  (Gore,  Am.  Ch.  J. 
1898  20.  827.) 

(6)  Crystadized.  1.  Insol.  in  H,0,  HCl.  or 
KOH  +  Aq.  Very  slightly  and  slowly  attacked 
by  boiling  cone.  II|S04,  Gradually  sol.  in  hot 
cone.  HNOa.    Formula  is  AUBs4.     (Hampe, 

A.  183.  75.) 

2.  Very  slightly  attacked  by  cone.  HCl  or 
HiS04;  slowly  but  completely  sol.  in  cone. 
HNOi;  insol.  in  KOH-|-Aq.  Formula  is 
C,A13«.    (Hampe.) 

C2AISB44.  Crystalline,  Insol.  in  a  solution 
of  CrO,  in  HjSO*.  Insol.  in  hot  cone.  HCl 
and  HjSO*.   Sol.  in  hot  cone.  HNO,.     (Biltz, 

B.  1910,  43.  303.) 

Boron  ^nbromide,  BBrs. 

Sol.  in  HjO  or  alcohol  with  decomp. 
(Xickl^,  C.  R.  60.  800.) 

Boron  phosphorus  bromide,  BBri,  PBrj. 

Decomp.  by  HjO. 

Sol.  in  CS2,  and  CHClj.  Decomp.  by  al- 
cohol, ether,  etc.    (Tarible,  C.  R.  116.  1521.) 

BBrj,  PBrs.  SI.  sol.  in  cold,  easily  in  hot 
CS,.    (Tarible.) 

Boron  bromide  ammonia,  BBrs,  4NH». 

Decomp.  by  HsO  and  alkalies.  (Besson,  C. 
R.  114.  542.) 

Boron  bromide  phosphine^  BBrs,  PHs. 
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Boroa  bromide  phosphorus  trichloride, 
2BBr,,PCl,. 
Decomp.  by  H,0.    Sol.  in  BBr,,  PCli,  CS,, 
and    CHCli.      Insol.    in    petroleum    ether. 
(Tarible,  C.  R.  1901,  182.  84.) 

Boron   bromide    phosphorus   pen/ochloride, 
2BBr,,PCU. 
Sol.  in  BBfi  and  CSi;  decomp.  by  HjO; 
insol.  in  light  petroleum.     (Tanble,  C.  R. 
1901,  182.  85.) 

Boron  bromide  phosphorus  c^tiodide,  2BBra, 

Pjl4. 

Sol.  in  BBr,,  CS,.  CHCl,;  insol.  in  light 
petroleum;  decomp.  by  HiO.  (Tarible,  C.  R. 
1901,  182.  205.) 

Boron  bromide  phosphoryl  chloride,  BBrj, 
POCl,. 
Very  easily  decomp.     (Oddo  and  Tealdi, 
Ga«z.*ch.  it.  1903,  88.  (2)  431.) 

Boron  bromoiodide,  BBr<I. 

Decomp.  violently  by  H,0.  (Besson,  C.  R. 
112.  100.) 

BBrli.    (Besson,  C.  R.  112.  100.) 

Boron  bromosulphide,  BsSi,BBr3. 

Decomp.  by  H,0.  (Stock,  B.  1901,  84. 
3040.) 

Boron  carbide,  B«C. 

Very  stable;  insol.  in  HF  and  in  HNO,; 
sol.  in  KOH  at  red  heat.  (Moissan,  Bull. 
Soc.  1894,  (3)  11.  1101.) 

Insol.  in  acids;  sol.  in  fused  alkali.  (Mois- 
san, C.  R.  1894,  118.  559.) 

BC  or  B2C2.  Insol.  in  all  the  usual  solvents. 
(MtiUhauser,  Z.  anorg.  6.  92.) 

Boron  /rtchloride,  BCl,. 

Rapidl}r  absorbed  by  H<0  and  alcohol  with 
decomposition. 

Boron  nitrosyl  chloride,  BCla,  NOCl. 

Decomp.  violently  by  HjO.  (Geuther,  J. 
pr.  (2)  8.  854.) 

Boron  phosphoryl  chloride,  BCl,,  POCli. 

Decomp.  inmiediately  by  HfO.  (Gustav- 
son,  Zeit.  Chem.  1870.  521.) 

Boron  chloride  ammonia,  2BCla,  3XH|. 
Decomp.   by  HjO.     (Berzelius,   Pogg.  2. 

147.) 

Boron  chloride  phosphine,  BCI3,  PHs. 

Decomp.  by  H,0.  (Besson,  C.  R.  110. 
516.) 

Boron  chlorosulidiide,  BtSs,BCl|. 

Decomp.  by  H,0.  (Stock,  B.  1901,  84. 
3040.) 

Boron  /rifluoride,  BF3. 

H2O  absorbs  700  vob.  BF|  gas  to  form  a 


liquid  of  1 .77  sp.  gr.  On  boiling,  V»  of  the  BFa 
is  given  oflf,  and  a  residue  boiling  at  165-200^ 
with  composition  BFa -|-2HjO  or  HBO,+ 
3HF,  is  l^t.    (J.  Davy,  A.  ch.  86.  178.) 

1  ccm.  HiO  absorbs  at  0**  and  762  nun.  pres- 
sure 1.057  ccm.  BFa. 

1  vol.  cone.  HsSOi  of  1.85  sp.  gr.  abeorfos 
50  vols.  BFa. 

Absorbed  by  alcohol  with  decomp. 

Cold  oil  of  turpentine  absorbs  6.8%  of 
BFa. 

Boron   fluoride    anmionia,   BFa,NHa,    BFi, 
2NHa,  and  BF,,  3NHa. 
Decomp.  by  HjO. 

Boron  fluoride  cyanhydric  acid,  BFa,  HCN. 
Very  unstable.    (Patein,  C.  R.  118.  85.) 

Boron  fluoride  phosphine,  2BFa,  PHa. 

Very  unstable  at  ordinary  temp.  Decomp. 
by  H,0.    (Besson,  C.  R.  110.  80.) 

Boron  hydride,  BHa. 

Not  obtained  free  from  H.  SI.  sol.  in  HjO. 
(Jones,  Chem.  Soc.  86.  41.) 

See  Cyclo^*borene. 

B4H,o.    B.-pt.  16-17**  at  760  nun. 

Very  unstable.  Takes  fire  spontaneously 
in  the  air. 

Decomp.  by  HjO,  dil.  HCl,  and  oxidised 
by  cone.  HNOa  with  explosive  violence. 

Absorbed  by  NaOH+Aq. 

Decomp.  by  alcohol.  Sol.  in  dry  benxene. 
(Stock,  B.  1912,  45.  3562.) 

BeHit.  B.-pt.  100**  at  atmospheric  pressure. 
Decomp.  by  HaO.  With  aqueous  alkalies, 
hydrogen  is  evolved.  (Stock,  B.  1912,  46. 
3565.) 

BsH.  Insol.  in  HCl.  Sol.  in  aqua  regia  and 
Brj+Aq.    (Winkler,  B.  1890,  28.  778.) 

BioHu.  M.-pt.99.5'';  not  attacked  by  coki 
or  boiling  H,0.  Sol.  in  dil.  NaOH-hAq. 
Sol.  in  alcohol,  ether,  benzene,  and  CSj. 
(Stock,  B.  1913,  46.  3360.) 

Boron  iodide.  Bis. 

Very  hygroscopic,  and  instantly  decomp, 
by  HiO  or  alcohol.  Very  sol.  in  CS,,  CCI4. 
CeH«;  less  sol.  in  PClt,  AsCla,  and  a  great 
many  organic  liquids.  (Moissan,  C.  R.  US. 
717.) 

Boron  iodide  ammonia.  Bis,  5NHs. 

Decomp.  by  H,0.  (Besson,  C.  R.  114, 
542.) 

Boron  iodophosphide,  BI2P. 

Very  hygroscopic;  decomp.  by  HiO.  Not 
attacked  by  cold  cone.  HaSOi,  even  if  fuming, 
but  on  beating  decomposition  takes  piaoe. 
Very  si.  sol.  in  CS,.  Insol.  in  beniene,  PCla, 
or  CCI4.    (Moissan,  C.  R.  118.  624.) 

BIP.  Less  hygroscopic  than  BlaP,  but 
otherwise  the^giyjj^^i^^l^ar.    (Mofa- 
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Boron  nitride,  BN. 

Insol.  in  HtO,  cone.  HNOi,  cone.  HC1+ 
Ao.  or  cone,  solutions  of  alkalies. 

Decomp.  by  hot  cone.  H1SO4  or  HF. 
(WdhlCT,  A.  74.  70.) 

Boron  dioxide,  BiOs. 

Deliquescent.  Sol.  in  H|0  with  a  large  in- 
fnnse  in  temp.    (Ditte,  C.  R.  85.  1069.) 

1  pt.  dissolves — 

at  18.75**  in  47.01  pts.  H,0. 

*  25^       "  27.75  "  " 

*  37.5**    "  18.73  "  " 

*  50**  "  15.13  "  " 
**  62.6**  "  9.29  **  " 
**  75**  "  7.28  "  *' 
"  87.5**    "     5.58  "  " 

*  100**       "     4.74   "      " 
()r  100  pu.  H,0  dissolve— 

at  18.75**    2.13  pts.  B,0,. 

**  25** 

"  37.5** 

"  50** 

"  62.5** 

"  75** 

"  87.5** 
*100** 


3.60 

4.24  "  " 

6.61  "  " 

10.76  "  " 

13.73  "  " 

17.92  "  " 

21.09  "  " 

Eirandes  and  Fimhaber,  Arch.  Phann.  7. 50.) 

1  litre  HiO  dissolves — 

at     0**    11.00  g.BjO,. 
16.50^ 

22.49  " 

39.50  " 
64.50" 
95.00  " 

164.50  " 


12** 
20** 
40** 
62** 
80** 
102** 


(Ditte,  C.  R.  85.  1069.) 

8at.  HsO  solution  boils  at  100**.  (Brandes 
ukd  Fimhaber. ) 

8at.  H2O  solution  boils  at  103.3**.  (Grif- 
fiths, Quar.  J.  Sci.  18.  90.) 

Sol.  in  acetic  add,  hot  cone.  HCl-hAq, 
HXOj,  and  UsSO«.  From  the  three  latter  it 
separates  on  cooling  or  dilution  with  HjO. 

Sohibility  in  NaiO-l-Aq  at  30. 

^Borates,  sodhtm. 

Solubility  in  K/)-hAq  at  30**. 

See  Borates,  potaashim. 

Insol.  in  hot  glacial  acetic  add.  (Holt, 
Cbem.  Soc.  1911,  100.  (2)  720.) 

Insol.  in  alcohol.    (Graham.) 

Sol  in  alcohol.    (Berzelius,  Ebelmen.) 

Sol.  in  oils. 

See  also  Boric  add. 

Boras  trioxide  potaashim  floorids,  BsOi,  2KF. 
Gradually  sol.  in  HsO.    Decomp.  by  much 
H^.    Insol.  in  alcohol.    (Schiff  and  Sestini, 
A.  as.  82.) 

Boras  oiychloride,  BOCl. 
(Gustavson,  Zeit.  Chem.  1870.  521.) 
BOCl,.    Slowly  deoomp.  by  HtO.    (Coun- 

d«r,  J.  pr.  (2)  18.  399.) 


Oxychlorides  of  either  the  above  formuhe 
do  not  exist;  the  true  formula  for  boron  oxy- 
chloride  is  BgOnCU.    (Lorenz,  A.  247.  226.) 

Boron  phosphide,  BP. 

Insol.  in  H|0.  Sol.  in  cone,  boiling  alkalies 
-l-Aq  with  decomp.  Decomp.  by  HNOa-hAq. 
(Besson,  C.  R.  118.  78.) 

Insol.  in  PCU,  AsCla,  SbCla,  CX::i4i  and  in 
fact  in  all  known  solvents. 

Not  attacked  by  boiling  HsO,  cone.  HCl,  or 
Hl-f  Aq.  Sol.  in  cone.  HNO»  with  decomp. 
on  heating.  Not  attacked  by  cold  HjSOi. 
(Moissan,  C.  R.  118.  726.) 

BftPa.  Not  attacked  by  boiling  cone.  HNOa 
-hAq.    Insol.  in  all  solvents.    (Moissan.) 

Boron  phosphoiodide. 
See  Boron  lodophosphide. 

Boron  selenlde,  BzSes. 

Violently  decomp.  by  HjO. 
R.  112.  1000.) 


(Sabatier,  C. 


Boron  /risulidiide,  BtSa. 

Decomp.  with  violence  with  HjO.  Com- 
bines with  alcohol  and  ether.  (Fremy,  A.  ch. 
(3)  88.  312.) 

Insol.  in  most  solvents,  but  si.  sol.  in  PCls 
without  decomp.;  more  sol.  in  SCU,  but  does 
not  crystallize  from  the  solution.  (Moissan, 
C.  R.  116.  203.) 

Boron  ^risulphide  ammonia,  B}Sa,6NHi. 
Ppt.    (Stock,  B.  1901,  84.  3042.) 

Boron  pen/osulphide,  BsSf. 

Decomp.  by  HjO  and  alcohol.  (Moissan, 
C.  R.  116.  271.) 

Borosulphuric  acid,  BOHSOi+SOa. 

Decomp.  by  H|0.  (Schultz-Sellac,  B.  4. 
12.) 

B(HS04)8.  Very  deliquescent.  Easily  sol. 
in  fuming  H1SO4.  (D'Arcy,  Chem.  Soc.  66. 
155.) 

SOi(O.BO)j.  Hvdroscopic.  Deliquescent. 
Sol.  in  HjO  with  decomp.  Decomp.  by  cold 
alcohob.    (Pictet,  Bull.  ^c.  1908.  (4)  8. 1121.) 

(SOi)iBiOa.  Hydroscopic.  Deliquescent. 
Sol.  in  HjO  with  deoon^.  Decomp.  by  cold 
alcohols.    (Pictet,  Bull.  Soc.  1908,  (4)  8. 1 121 .) 

Borommotungstic  add,  H3iW90ai  + 
22H,0=9W0|,  B,0,,  2H,0-h22HjO. 
Sol.  in  less  than  V*  pt.  H3O,  and  as  easily 
sol.  in  alcohol  and  ether.  Sp.  gr.  of  aqueous 
solution  is  somewhat  under  3.  (Klein,  A.  ch. 
(5)  28.  370.) 

Aluminum  bororumotungstate,  Al4(BsWtOts)t 
-h65H,0. 
Extremely  sol.  in  HjO.    (Klein.) 

Ammonium ,  (NH4)4B,W,0„-|-18H,0. 

Quickly  effloresces.    (Klein.pOgie 
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Barium    boronoiiotungstate,     BasBsW90n+ 
19H,0. 
Sol.  in  4  pis.  cold,  and  less  than  H  pt.  hot 
H2O.    (Klem.) 

Cadmium ,  Cd,B,W,0,2+18H,0. 

Deliquescent. 

100  pts.  of  salt  dissolve  in  less  than  8  pts. 
HaO  at  19*.  Sp.  gr.  of  solution  is  3.28. 
(Klein.) 

Sp.  gr.  of  sat.  solution  at  15.674**- 3.2887; 
at  16.274> 3.2868.  (Kahlbaum,  Z.  anorg. 
1902,  29.  229.) 

Calcium ,  Ca,B,W80„-|-15H,0. 

Sol.  in  Vio  pt.  HjO.  Solution  has  sp.  gr.  = 
3.10.    (Klein.) 

Cerium ,  Ce4(B2W,0„),-f  57H,0. 

Very  sol.  in  H2O;  sp.  gr.  of  solution  is  over  3. 

Chromium ,  Cr4(B2W»OM),-|-74H,0. 

Very  sol.  in  HjO;  sp.  gr.  of  solution  is  2.80. 
(Klein.) 

Cobalt ,  Co,B,W.0„+18H,0. 

Very  sol.  in  HjO;  sp.  gr.  of  solution  sat.  at 
19°  =  3^6.    (Klein.) 

100  pts.  H,0  dissolve  306.8  pts.  anhydrous 
salt  at  16.2**;  288  pts.  at  18.5^;  299.7  pts.  at 
19.6^286  pts.  at21.8^ 

Sp.  gr.  of  solution  sat.  at  19.274** -3.1369. 
(K^baum,  Z.  anorg.  1902,  29.  218.) 

Copper ,  Cu,B,W90„+19H20. 

25  pts.  H,0  dissolve  100  pts.  salt.  Sp.  gr. 
of  solution- 2.6.    (Klein.) 

Lead ,  PbjB,W,0„+llH,0. 

SI.  sol.  in  cold,  easily  sol.  in  hot  HaO. 
(Klein.) 

Lithium ,  (?). 

Very  sol.  in  HjO.  Sp.  gr.  of  solution  is 
about  3. 

Magnesium ,  Mg,B,W90,2-h22H,0. 

Very  sol.  in  HjO.    (Klein.) 

Manganous ,  Mn,B,W»0„-hl7H,0. 

100  pts.  dissolve  in  13  pts.  HjO.  Sp.  gr.  of 
solution  at  19° -3.15.    (Klein.) 

Mercurous    ,    3HgjO,    B,0,,    9WO,-h 

14H^  (?). 

Precipitate. 

Insol.  in  H»0.    (Klein.) 

Sol.  in  20.000  pts.  dil.  cold,  and  1000  pts. 
boiling  HXO,-hAq  of  1.42  sp.  gr. 

Nickel ,  NijB,W,Oa2  +  18H,0. 

Very  sol.  in  HjO;  sp.  gr.  of  sat.  solution  at 
19° -3.32. 

100  pts.  H,0  dissolve  261.6  pts.  at  21.2°. 

Sp.  gr.  15.75°/4°  of  solution -2.2959. 
(Kahlbaum,  Z.  anorg.  1902,  29.  218.) 


Potassium  borononotungstate,  K3tW^«s+ 
13H,0. 
5  pts.  salt  dissolve  in  8  pts.  HjO  at  19°  to 
form  a  solution  of  1.38  sp.  gr.    The  solution 
sat.  at  100**  has  sp.  gr.  of  over  2.    (Klein.) 

Silver ,  Ag4B,W90„+14H,0. 

Very  si.  sol.  in  HiO. 
Sodium ,  Xa,H,B,W»0,2+23HtO. 

Very  sol.  in  H2O.    Solution  sat.  at  19°  con- 
tains 84  pts.  salt  to  16  pts.  H,0.     (Klein.) 

Na4B,W90ai-hl2H,0.    Sol.  in  less  than  V, 
pt.  H2O. 

Thallium ,  T1,B2W»0„-|-5H,0. 

SI.  sol.  in  hot  HjO  and  nearly  insol.  in  coM 
H,0.    (Klein.) 

Uranyl ,  (UO,),(B,\V^„),H-30H,O. 

Very  sol.  in  H,0.    (Klein.) 
Sp.  gr.  of  solution— 3.1. 

Zinc ,  Zn,B,W,0,2-h2H,0. 

Very  sol.  in  HjO.    Sp.  gr.  of  solution  —3.15. 
(Klein.) 

Borcxiecttungstic  acid. 

Barium    borociecitungstate,    BasBt\VioOsk+ 
20H,O. 
Sol.  in  H,0.    (Klein,  C.  R.  99.  35.) 

BoToduodecitongstic  add,  HtBiWnO*,- 
4H,0,  B2O,,  12  WO,. 
Known  only  in  solution,  which  decomposes 
into  borononotungstic  acia  and  tungstic  acid, 
when  evaporated  to  a  certain  concentration. 
(Klein,  C.  R.  99.  35.) 

Barium  potassium  boroc/iiociecitaiigstate, 
3BaO,  K2O,  B,0,,  12\V0,+28H,O. 

Potassium ,  KgB,W„04i-|-21H20. 

Sol.  in  H,0.    (Klein.) 

2KjO,  12W0,,  B,0,-hl8H,0.    Sol.  in  H,0. 

(Klein.) 

Boromio/uordecitungstic  acid,  Hi2BtWi40ii 
-6H,0,  B,0,,  14W0,. 
Has  not  been  obtained  in  the  free  state. 
(Klein,  A.  ch.  (5)  28.  353.) 

Barium  boro^ua/uorciecitaiigstate, 

Ba,B2W,4048-3BaO,    B,0,,  .  14WO,-|- 
5H,0. 
SI.  sol.  in  HA    (Klein.) 

Barium    sodium    ,    3HBaO,    l^NajO. 

5H,0,  BaOa,  14WO,-f*29H,0. 

Potassium ,  3KA  HA  B<0„  14WO,-f 

22H,0. 

Sol.  in  HA    (Klein.) 
Silver ,  Ag«H:B,WH04t-f-7H/). 

Nearly  insol.  in  cold  HtO.    (Klein.) 
Sodium ,  Xa4H32WuOM+29H,0. 

Sol.  in  H2O     (Klein.)  OOQie 
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Sodium  stronttnm  YHUoquaiuardecitnagsUtef 
3^iO,  iHNajO,  BiO,,  14WO,+29H,0. 
Deoomp.  by  HsO.    (Klein.) 

BorotmievH^n/ituiigstic  add. 

Barinm  b<mmiuim^'n/ttuiig8Ute,    4BaO, 
BA,  19WO,-|-30H,O. 
Can  be  cryat.   from  H/).     (Ebenhusen, 
Diaert.  1906.) 

Ikitf^quaUuorebngirUitanamdc    add.    BtOi, 
24WO,+66H,0. 
Deliqueecent.    Somewhat  more  sol.  in  H«0 
than   B/),,    28WO,+62HiO.      Also    more 
stable.   (Copaux,  C.  R.  1908,  147.  975.) 

Barinm   boToqwUtuoreivigirUiixaigBttite. 
5BaO,  B,0,,  24W0,+64Hi0. 

100  pts.  HsO  dissolve  50  pts.  salt.   (Copaux, 
A.  ch.  1909,  (8)  17.  217.) 

6BaO,  B,0,,  24WO,+58HiO.     (Copaux, 
ic.) 

Cwhniimi    ,    5CdO,    B,0,,    24WO,+ 

MHiO. 
Extremely  sol.  in  H/).    (Copaux,  /.  c.) 

OOchmi ,  6CaO,  B/),,  24WO,+44H,0. 

Very  sol.  in  HfO.    (Copaux,  /.  c.) 

Ijthimn ,  ISLiA  B,0,,  24WO,+38H/). 

(Copaux,  L  c) 

MifiiMiitm  ,   5MgO,   BiO,,   24WO,+ 

42H,0. 
Very  sol.  in  HiO.    (Copaux,  L  c.) 

Mcfoiroiit  ,    9Hg,0,    BiO,,    24WO,+ 

25H.O. 
Copaux,  L  c.) 

Potutinm    ,    5K,0,    B^,    24WO,-f 

36HiO. 

(Copaux,  I.  c.) 
Sodimn .  5Na,0,  B/),,  24WO,-f-5H,0. 

A«  NH«  salt.    (Copaux,  I.  c.) 

Boro^tn^tie/n^'n/ituiigstic  add. 

^otatthnn  boromiin^tie^c^'n^itungstate, 
5KA  B/),,  25WO,+34HiO.    (Ebenhusen, 

Diwt.lSOS.) 

^9nduodetrigifUatimg^iic  add,  BtOi, 
28WO,-f62H,0. 
Deeomp.  in  boiling  aqueous  solution.    (Co- 
Pwx,  C.  R.  19087147.  975.) 


boroc/tio(ie<r^'n/otang8tata,  6K]0, 
B/),,  28WO,-|-42H,0. 
,  Deoomp.   by   boiling   alkalies.     (Copaux, 
^  eh.  19&  (8)  17.  217.) 

Borofuudic  add. 

^*)l  in  H|0.     Easily  decomp.     (Guyard, 

B«D.8oe.  (2)25.354.) 


Metobromantimoiiic  add,  HSbBn+SHtO. 
Very  hydroscopic.    Loses  Bri  in  the  air. 
Decomp.  by  HsO  with  separation  of  anti- 
monic  acid.    (Weinland,  B.  1903,  86.  256.) 

Ammonium  m^tobromantimonate, 
NH4SbBr,+H,0. 
Loses  Brs  in  the  air.    Deoomp.  by  H/). 
(Weinland,  I.  c.) 

Inm  (ferric)  me^abromantimoiiate, 
Fe(SbBr,),+14H,0. 
Very    hydroscopic.      Deoomp.    by    HsO. 
(Weinland,  L  c.) 

Lithium     m^tobromantimonate,     LiSbBre+ 
4HsO. 
Very  hydroscopic.     Loses  Brj  in  the  air. 
Decomp.  by  HsO.    (Weinland,  I.  c.)   . 

Nldcel    metobromantimonate,    Ni(SbBr6)s+ 
12H,0. 
Hydroscopic.    Decomp.  by  H^O.    (Wein- 
land, I.  c.) 

Potassium  metobromantimonata,    KSbBreH- 
HiO. 
Loses  Brs  in  the  air.    Decomp.  by  HsO. 
(Weinland,  I.  c.) 

Bromarsenious  add. 
See  Arsenyl  bromide. 

Bromauric  add,  HAuBr4  +3HsO. 
(Lengfeld,  Am.  Ch.  J.  1901,  86.  329.) 
+5HiO.    Very  sol.  in  HsO.    (Thomson,  J. 

pr.  (2)  18.  337.) 

+6H«0.    Sol.  in  ether  and  CHCli  without 

decomp.     (Lengfeld,  Am.  Ch.  J.  1901,  86. 

329.) 

Ammonium  bromaurate,  NHiAuBri. 
Ppt.    (Gutbier,  Z.  anorg.  1914,  86.  358.) 

Barium  bromaurate. 

Not  deliquescent.    Sol.  in  HsO.    (v.  Bons^ 
dorff,  Pogg.  17.  261.) 

C«8ium  bromaurate,  CsAuBr4.  ^ 

SI.  sol.  in  HsO  or  alcohol.    Insol.  in  ether. 
(Wells  andWbeelCT,  SiU.  Am.  J.  144.  157.) 

Ppt.    (Gutbier,  Z.  anorg.  1914,  86.  360.) 

Cerium  bromaurate,  CeAuBre+SHsO. 
Sol.  in  HsO.    rjolin.  Bull.  Soc.  (2)  21.  533.) 

Didymium  bromaurate,  DiAuBrt+9HsO. 
Very  deliquescent.    Sol.  in  HsO.    (Cleve.) 

Lanthanum  bromaurate,  LaAuBr6+9HsO. 

Sol.  in  HiO.    (Cleve.) 
Magnesium  bromaurate. 

Deliquescent  in  moist  air.    (v.  Bonsdorff.) 
Bf  anganese  bromaurate. 

Deliquescent,    (v.  Bonsdorff. P^^^^ 
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Fotasshim  bromaurate,  KAuBri. 

SI.  sol.  in  HjO.  Mbre  sol.  in  cold  alcohol 
than  in  HtO.    (v.  Bonsdorff.) 

-f  2H,0.  Sol.  in  5.12  pts.  H,0  at  15^  1.56 
pta.  at  40**,  and  0.48  pt.  at  67**.  Decomp.  by 
ether.  SI.  sol.  in  KBr+Aq.  (Sohottl&nder, 
A.  217.  314.) 

+5H/).    Efflorescent.    (V.  Bonsdorff.) 

Rubidhim  bromaurate,  RbAuBr4. 
As  csBsium  bromaurate. 
Ppt.    (Gutbier,  Z.  anorg.  1914,  85.  359.) 

Samarium  bromaurate,  SmAuBre+lOHtO. 

Very  deliquescent.  (Cleve,  Bull.  Soc.  (2) 
48. 165.) 

Sodium  bromaurate,  NaAuBri. 

Slowly  sol.  in  HjO.    (v.  Bonsdorff.) 
Zinc  bromaurate,  Zn(AuBr4)2. 

Very  deliquescent,    (v.  Bonsdorff.) 

Bromauricyanhdiic  acid. 

Not  known  in  free  state. 

Barium  bromauricyanide,  Ba[Au(CX)iBrt]j+ 
lOHjO. 
Verv  sol.  in  hot  or  cold  HjO,  also  in  alcohol. 
(Lindbom,  Lund.  Univ.  Arsk.  12.  No.  6.) 

Cadmium  bromauricyanide,  Cd[Au(CN)3Bri]s 
-h6H,0. 
Venr  sol.  in  hot  or  cold  HjO,  but  solution  is 
unstable.    (Lindbom.) 

Calcium  bromauricyanide,  Ca[Au(CX)sBr2]t 
-hlOHjC. 
Extremely  sol.  in  HaO  and  alcohol.    (Lind- 
bom.) 

Cobalt  bromauricyanide,  Co[Au(CN)2Br2l2-h 
9H2O. 
Moderately  sol.  in  H2O.     Less  sol.  than 
other  bromauhcyanides.    (Lindbom.) 

Potassium  bromauricyanide,   KAu(CN)2Br2 
-f3H20. 
Sol.  in  H2O  and  alcohol. 

Sodium  bromauricyanide,  NaAu(CN)2Br2+ 
2H2O. 
Very  sol.  in  H2O  or  alcohol. 

Strontium  bromauricyanide,  Sr[Au(CN)jBr2]2 
+XH2O. 
Very  sol.  in  H2O  or  alcohol. 

Zinc    bromauricyanide,    Zn[Au(CN)2Br2]«-f 
8H2O. 
Easily  sol.  in  cold  or  hot  H2O. 

Bromhydric  add,  HBr. 

Very  sol.  in  H2O. 

The  most  concentrated  HBr-f-Aq  has  a  sp. 
gr.  of  1.78,  and  contains 82.Q2';o  HBr.  (Cham- 
pion and  Pellat,  C.  R.  70.  620.)  This,  or  a 
weak  acid  on  heating  leaves  a  residue,  which 


distils  unchanged  at  125-125.5**  under  785 
mm.  pressure,  and  contains  48.17%  HBr 
(Topsoe);  at  126^  under  758  mm,  pressure, 
and  contains  46.83%  HBr  (Bineau);  and  has 
sp.  gr.  =  1.486  at  20*  (Bineau) ;  sp.  gr. » 1.48  at 
20**  (Champion  and  Pellat);  sp.  gr.  =  1.49  at 
20**  (Topsoe). 

According  to  Roscoe  (A.  116.  214)  an  acid 
of  constant  composition,  obtained  by  boiling 
a  stronger  or  a  weaker  acid,  if  distilled  under 
752-762  mm.  pressure,  contains  47.38-47.86% 
HBr,  and  boils  at  1^**  at  760  mm.  pressure; 
but  the  composition  is  dependent  on  the 
pressure,  as,  for  example,  under  1952  mm. 
pressure,  the  residue  boib  at  153**,  and  con- 
tains 46.3%  HBr.    (Roscoe.) 

By  conducting  dry  air  through  HBr-|-Aq 
an  acid  is  obtained  containing  51.65%  HBr  if 
at  16%  and  49.35%  HBr  if  at  100**  (Roscoe). 

1  vol.  H,0  dissolves  600*  vols.  HBr  at  10^ 
(Berthelot,  C.  R.  76.  679.) 

1  pt.  H2O  at  t*  and  760  mm.  pressure 
dissolves  pts.  HBr. 


t« 

Pts. 
HBr 

t** 

Pts. 
HBr 

t« 

Pt4. 

HBr 

—25 
—20 
—15 
—10 

2.550 
2.473 
2.390 
2.335 

—5 
0 

-fio 

-1-25 

2.280 
2.212 
2.103 
1.930 

+50 

-1-75 
-hlOO 

1.715 

1.5a5 
1.300 

(Roozeboom,  R.  t.  c.  4.  107.) 

Absorption  by  1  pt.  H2O  at  t**  and  p  pressure 
in  mm. 

t^=  — 25^ 


760 
300 
140 


Pt5.  HBr 


2.550 
2.263 
2.120 


100 
1 
0.5 


Pis.  HBr 


2.056 
1.755 
1.10 


t*-- 

-20% 

p 

Pts.  HBr 

p 

Pts.  HBr 

760 
375 
180 

2.473 
2  267 
2.119 

130 
20 

2.056 
1  850 

t**-- 

-15% 

« 

P 

Pts.  HBr 

p 

Pts.  HBr 

760 
470 
250 

2.390 

2.266 
2  119 

175 
102 

2.056 
1.980 

t**-  - 

-11.3% 

P 

Pts.  HBr 

P 

Pts.  HBr 

760 
570 

2.350 
2  265 

310 
216 

2.118 
2.055 
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t-  = 

— 5^ 

p 

Pu.  HBr 

p 

Pts  HBr 

760 
730 

2.280 
2.264 

430 

298 

2.117 
2.055 

t**=0^ 

p 

Pfes.HBr 

p 

Pts.  HBr 

760 
540 

2.212 
2.116 

380 
5 

2.054 
1.085 

(RocMseboom,  R.  t.  c.  4.  107.) 
Sp.  gr.  of  HBr-f  Aq. 

SSp.fr. 

n  HBr 

Temp. 

8p.  gr. 

%HBr 

1.055 

7.67 

14° 

1.335 

36.67 

1075 

10.19 

14° 

1.349 

37.86 

1.089 

11.94 

1  JO 

1.368 

39.13 

1.097 

12.96 

14** 

1.419 

43.12 

1.118 

15.37 

14° 

1.431 

43.99 

1.131 

16.92 

14° 

1.438 

44.62 

1.164 

20.65 

14° 

1.451 

45.45 

1.200 

24.35 

13^ 

1.460 

46.09 

1.232 

27.62 

13* 

1.485 

47.87 

1253 

29.68 

13** 

1.490 

48.17 

1.302 

33.84 

13** 

• . .  -, 

13* 
13* 
13* 
13* 
13* 
13* 
14* 
13* 
14* 
14* 


(TopsoS,  B.  8.  404.) 
St),  gr.  of  HBr-f  Aq  at  14* 


(  HBr   Sp.  gr. 


1  007 
1:014 
1  021 
1.028 
1  035 
1  043 
1.050 
1.058 
1.065 
1  073 
1  081 
1  089 
1  097 
1.106 
1.114 
1.122 
1  131 


%  HBrl   8p.  gr. 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 


1.140 
1.149 
1.158 
1.167 
1.176 
1.186 
1.196 
1.206 
1.215 
1.225 
1.235 
1.246 
1.257 
1.268 
1.279 
1.290 
1.302 


%HBr    Sp.gr. 


35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


1.314 
1.326 
1.338 
1.351 
1.363 
1.376 
1.389 
1.403 
1.417 
1.431 
1.445 
1.459 
1.473 
1.487 
1.502 


<Top8o*,  calculated  by  Gerlach,  Z.  anal.  27. 
316.) 

_        Sp.  gr.  of  HBr-f  Aq  at  15*. 

'i  HBrj  Sp.  gr.      %  HBr|    Sp.  gr.      %  HBr    Sp.  gr. 


5 
10 
15 
20 


1.038 
1.077 
1.177 
1  159 


25 
30 
35 
40 


1.204 
1.252 
1.305 
1.365 


45 
50 


1.435 
1.515 


Ottly  a  ''moderate  degree  of  accuracy'*  is 
^cd  for  this  inble.    (Wright,  C.  X.  28. 


Sp.  gr.  of  HBr-f  Aq  at  15* 


iTfir 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


Sp.  gr. 


0082 
0155 
0230 
0305 
038 
046 
053 
061 
.069 
.077 
.085 
.093 
.102 
.110 
119 
127 
136 


n% 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 


Sp.  gr. 


1.145 
1.154 
1.163 
1.172 
1.181 
1.190 
1.200 
1.209 
1.219 
1.229 
1.239 
1.249 
1.260 
1.270 
1.281 
1.292 
1.303 


H^r 


35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 


Sp.  gr. 


1.314 
1.326 
1.338 
1.350 
1.362 
1.375 
1.388 
1.401 
1.415 
1.429 
1.444 
1.459 
1.474 
1.490 
1.496 
1.513 


(Biel,  C.  C.  1882.  148.) 

Absorbed   by  alcohol  with  formation  of 

C,H3r. 
The  composition  of  the  hydrates  formed  by 

HBr  at  different  dilutions  is  calculated  from 

determinations  of  the  lowering  of  the  fr.  pt. 

produced  by  HBr  and  of  the  conductivity 

and  sp.  gr.  of  HBr-f  Aq.    (Jones,  Am.  Ch.  J. 

1905  84.  326.) 

-f  k,6.    (Roogeboom,  R.  t.  c.  6.  363.) 
-f2H,0.    (Berthelot.  A.  ch.  (5)  14.  369.) 

(Pickering  Chem.    S00.I8W,  64  (2)  232. 
Mpt.    —11.2*.    (Pickering,  f.  c.) 
-f3H,0.    Mpt.    —48.0*.    (Pickering.) 
-f4H,0.    Mpt.  —55.8*.    (Pickering.) 
+5H,0.    (Pickering.) 

Bromhydric    cyanhydric    acid,     3HBr, 
2HCN. 
Decomp.  by  HsO  and  alcohol. 
Insol.  m  ether.     (Gautier,  A.  ch.  (4)  17. 

141.) 

Bromic  add,  HBiOt. 

Known  only  in  aqueous  solution. 

Solution  evaporated  on  water  bath  decom- 
poses when  it  contains  4.26%  HBrOi.  In 
vacuo,  an  acid  containing  50.59%  HBrOi 
corresponding  to  formula  HBr08+7HiO  can 
be  obtained. 

Not  decomp.  by  dU.  HNO,,  or  H,S04-f  Aq. 
Cone.  H1SO4  decomposes. 

Alcohol  and  ether  are  quickly  oxidized  by 
HBrO,. 

Bromates. 

Most  of  the  bromates  are  very  sol.  in  HjO, 
a  few  are  si.  sol.,  but  none  are  insol.,  the  least 
sol.  being  AgBiOi  and  Hgi(BrOi)t. 

Aluminum  bromate,  Al(BrOs)i. 

Deliquescent.     (Rammelsberg,    Pogg.   66. 

63.)  gitized  by  V^jOC 

-f  9HtO.     Mpt.  62.3*.     I.»es8  hygroscopic 
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than  A1(C10,),.    (Dobrosserdow,  C.  C.  1907. 
I,  1723.) 

Ammonium  bromate,  NH3iO|. 

Decomposes  spontaneously;  sol.  in  HsO. 
(Rammelsberg,  Pogg.  52.  85.) 

Barium  bromate,  Ba(BiOs)y. 

Solubility  of  Ba(BrO,)a  in  H^O.  100  g.  sat. 
Ba(BrOt)f-hAq  at  t*  contain  g.  anhy- 
drous Ba(BiOa)s. 


t« 

grams 
Ba(BTOj)t 

•    t« 

Cimms 
Ba(BtOj), 

Eutectic  point 
— 0.034***0.002^ 

\ 

0.2w9 

50* 

1.72 

0** 

0.{28p 

60* 

2.271 

-hio* 

0  4Sd 

70* 

2.922 

20« 

0.6^2 

80* 

3.521 

25« 

0.788 

90* 

4.26 

30* 

0.95 

98.7* 

5.256 

40** 

1.31 

•99.65* 

5.39 

Bismuth  bromate. 

Known  only  in  solution,  which  decomp.  on 
evaporation.    (Ramnielsberg,  Pogg.  65.  76.) 

Cadmium  bromate,  Cd(BiOs)t+HiO. 

Sol.  in  0.8  pt.  cold  H/).    (Rammelsbcrg, 
Pogg.  55.  74.) 

+2H^.    (Topsog,  J.  B.  18T2,  164.) 

bromate    ammonia,    Cd(BrO«)t, 


Cadmium 
3NH,. 

Decomp.  by  HjO. 
55.  74.) 

Cd(BrO,),,   4NH,. 
1915,  48.  51.) 

Calcium  bromate,  Ca(BiO,)t+HsO. 


(Rammebbergy  Pogg. 
Ppt.     (Ephraim,    B. 


♦99.65*  is  bpt.  at  740  mm.  =  100.39*  at 
760  mm. 

(Anschutz,  Z.  phys.  Ch.  1906,  56.  240.) 

100  ff.  sat.  BarBrOa)i4-Aq  contain  0.793  g. 
Ba(BrO,)i  at  25*.  Sp.  gr.  of  the  solution 
at  25*/4^- 1.0038.  (Harkins  J.  Am.  Chem. 
Soc.  1911,  38.  1815.) 

Solubility  of  Ba(BrOs)<  in  salts+Aq  at  25*. 
C  »  concentration  of  salt  in  salt+Aq  in  miUi- 

equivalents  per  1. 
d,  =Sp.  tpr.  at  2574*  of  salt+Aq. 
S= solubility  of  Ba(Br08)i  in  salt+Aq  ex- 
pressed in  milliequivalents  per  1. 
d,  =  sp.  gr.  at  25*/4*  of  Ba(BrO,),+salt+Aq. 


Salt 

C 

d, 

8 

d, 

None 

40.18 

1.0038 

KNO, 

25  018 
50.032 
99.970 

0.9985 
1.0030 
1.0033 

43.86 
47.03 
52.13 

1.0059 
1.0081 
1.0120 

Ba(NO,), 

25.018 
50.039 
99.97 
199.95 

1.0003 
1.0025 
1.0073 
1.0183 

36.77 
34.74 
32.63 
30.95 

1.0059 
1.0083 
1.0132 
1.0233 

KBrO, 

24.988 
49.971 
99.85 

1.0001 
1.0031 
1.0093 

26.53 

17.37 

8.76 

1.0046 
1.0062 
1.0109 

Mg(NO,), 

100.0 

52.57 

1.0114 

(Harkins,  J.  Am.  Chem.  Soc.  1911,  38.  1815.) 

+H,0.  Sol.  in  130  pts.  cold,  and  24  pts. 
boiling  HjO.     (Rammelsberg,  Pogg.  52.  81.) 

Decomp.  by  HjSO*,  or  HCl+Aq. 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  37.  4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 


Sol.  in  1.1  pts.  cold  HsO.  (Rammelsberg, 
Pogg.  52.  98.) 

Cerout  bromate,  Ce(BrO,),+9H,0. 

Easily  sol.  in  HjO.  (Rammelsberg,  Pogg. 
55.  63.) 

Mpt.  49*;  very  sol.  in  HsO  with  decomp. 
(James,  J.  Am.  Chem.  Soc.  1909,  81.  914.) 

Cobaltout  bromate,  Co(BiO,)s+6HsO. 

Sol.  in  2.2  pts.  cold  HsO;  sol.  in  NH4OH 
+Aq.    (Rammelsberg,  Pogg.  55.  71.) 

Cupric  bromate,  basic,  6CuO,  Br/)4+10HsO. 
Ppt.    (Rammelsberg,  Pogg.  55.  78.) 

Cupric  bromate,  Cu(BrOi)s+6HsO. 

Easily  sol.  in  HsO.  (Ranmielsberg,  Pogg. 
52.  92.) 

Cupric  bromate  ammonia,  Cu(BrOi)s»  4NH|. 

Completely  sol.  in  a  little  HsO»  but  de- 
comp. by  dilution. 

Insol.  in  alcohol.    (Rammelsberg,  Pogg.  52. 

92.) 

Didymium  bromate,  Di(BiO,)t+9HsO. 
Sol.  in  HsO.    (Marignac.) 

Dysprosium  bromate,  Dy(BrOs)i+9HsO. 

Mpt.  78*.  Easily  sol.  in  HsO.  Difficultly 
sol.  in  alcohol.    (Jantsch,  B.  1911,  44.  1275.) 

Erbium  bromate,  Er(BrO,)i+9H,0. 
Very  sol.  in  alcohol  and  HsO. 

Olucinum  bromate. 

Deliquescent. 

Iron  (ferrous)  bromate,  Fe(BrOs)s. 

Sol.  in  HsO,  but  solution  decomp.  very 
easily. 

Iron  (ferric)  bromate,  5FesOi,  Br/)t+30HsO. 
Partially  sol.  in  HsO,  with  separation  <^  a 
more  basic  salt.    Sol.  in  HBOi-f-Aq.    (Ram- 
melsberg, Pogg.  55.  68.) 

Lanthanum  bromate,  La(BrOs)s+9HsO. 

Sol.  in  3H  pts.  HiO  at  15*.  (Marignac, 
Ann.  Min.  (5)  15.  274.) 

Mpt.  37.5*  in  its  water  of  crystallisation. 
416  pts.  are  sol.  in  100  pts.  HsO  at  26*. 
(James,  J.  Am.  Chem.  Soc.  1909,  81.  913.) 
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Lead   bromate,   basic,   3PbO,   Pb(BiO,)i+ 
2H,0. 
Ppt.    (Slrdmholm,  Z.  anorg.  1904,  38.  441.) 

Lead  bromate,  Pb(BrOi)3. 

SI.  sM.  in  H|0.  13.37  x  lO-'g.  are  contained 
ID  1  liter  of  sat.  solution  at  20''.  (Bdttger, 
Z.  phys.  Ch.  1903,  46.  603.) 

+H,0.  Sol.  in  75  pts.  cold  HfO.  (Ram- 
mebberg,  Fogg.  52.  96.) 

Lfthhun  bromata,  LiBrOs. 

Very  deliquescent,  and  sol.  in  HjO.  (Ram- 
mebberg.  Pogg.  A.  50.  63.) 

Not  deliquescent.  (Politilitzin,  B.  23. 
545  R.) 

Sp.  gr.  of  solution  sat.  at  IS""- 1.833,  and 
contains  60.4%  LiBrO..  (Mylius,  B.  1897, 
SO.  1718.) 

+HjO.    Not  ddiquesoent.    (Potilitzin.) 

Macaeaiiim  bromata,  Mg(BrOt)t+6HiO. 

EffloresoCTt.  Sol.  in  1.4  pts.  cold  HjO  at 
15"*.  Melts  in  its  water  of  crystallization  when 
heated.    (Rammelsberg,  Pogg.  52.  89.) 

Mercnroua  bramate,  basic,  2HgiO,  Br/)s. 

Insol.  in  warm  HsO.  Sol.  in  HNO,+Aq. 
(Rammelsberg,  Pogg.  55.  79.) 

Mercurotis  bramate,  Hgs(BrOi)s. 

Deoomp.  by  Hfi  into  basic  salt.  Difficultly 
sol.  in  HNO,-f  Aq;  easily  sol.  in  HCl+Aq. 
(Ranunelsberg.) 

Mercuric  bromate,  basic,  2HgO,  BrtOt+HsO. 

Slowly  deoomp.  by  cold,  quickly  by  hot 
HfO  into  oxide  and  an  acid  salt. 

Easily  sol.  in  dil.  acids.  (Topso^,  W.  A.  B. 
66,  2.  2.) 

Mercuric  bromate,  HgBrOi+2HiO. 

Sol.  in  650  pts.  cold,  and  64  pts.  boiling 
H,0.  81.  sol.  m  HNO,+Aq.  Easily  sol.  in 
HCl+Aq.     (Rammebberg,  Pbgg.  55.  79.) 

Mercuric  bromate  ammoniiL 

Sol.  with  deoomp.  in  HQ+Aq.  (Storer*s 
Diet.) 

Heodymivm  bromate,  Nd(BiOt)i+9HsO. 

M pt.  66.7"*.  146  pts.  are  sol.  in  100  pts. 
HtO  at  25"*.  (James,  J.  Am.  Chem.  Soc. 
1909,  81.  915.) 

rickel  bromate,  Ni(BiOs)3+6H/). 

Sol.  in  3.58  pts.  cold  HsO.  (Rammelsberg, 
Pogg.  66.  69.) 

WtktA  bromate  ammonia,  Ni(BrO,)s,  2NH«. 

Sol.  in  HsO,  with  decomposition  of  the 
lOMJor  portiiMi.  Insol.  in  alcohol.  (Rammels- 
*WR  /.  c.) 

\i(BiOi)t,  6NHt.  Ppt.  (Ephraim,  B. 
1915,  48.  50.) 

Potass  nm  bramate,  KBrOf. 

100  pts.  HsO  dissolve  6.58  pts.  KBrO,  at 
13**  (Rammdsberg).  100  pts.  H,0  dissolve 
5«  pu.  KBiO,  at  17.r  (Pohl.  W.  A.  B.  6, 


595);  at  0^  3.11  pts.;  at  20**,  6.92  pts.;  at  40**, 
13.24  pts. ;  at  60**,  22.76  nts. ;  at  80  ,  33.90  pts. ; 
at  100**  49.75  pts.  KBrOs.  Sat.  solution  boils 
at  104**.    (Kremers,  Pogg.  97.  5.) 

1  1.  H/)  at  25**  dissolves  0.4715  moles 
KBrO,.  (Geffcken,  Z.  phys.  Ch.  1904,  49. 
296.) 

11.  HiO  dissolves  0.478  mol.  KBrO,  at  25". 
(Rothmund,  Z.  phys.  Ch.  1909,  69.  539.) 


Sp 

.  gr.  of  KBrO, -fAq  at  19.5^ 

%KBrO, 
Sp.  gr.  . 

1 
1.009 

2 
1.016 

3 
1.024 

4 
1.031 

5 
1.039 

%KBrO, 
Sp.gr.  . 

6 
1.046 

7 
1.054 

8 
1.062 

9 
1.070 

10 
1.079 

(Gerlach,  Z.  anal.  8.  290.) 
Solubility  of  KBrOi  in  salts -fAq  at  25^ 

1 

Moles  of  KBrO.  sol.  in  1  Uter  of 

Salt 

.5-N 
Rolution 

N 
solution 

2-N 

Aolution 

3-N 
solution 

4-N 

solution 

NaNO, 
NaCl 

0.5745 
0.5220 

0.6497 
0.5616 

0.7680 
0.6042 

0.9026 
0.6244 

1.031 
0.640 

(Geffcken,  Z.  phys.  Ch.  1904,  49.  296.) 

Easily  sol.  in  liquid  HF.     (Franklin,  Z. 
anorg.  1905,  46.  2.) 
SI.  sol.  in  alcohol.    (Rammebberg.) 
Insol.  in  absolute  alcohol. 

Solubility  in  organic  compds.-hAq  at  25**. 


Sofvent 

Mol.  KBrOi  sol.  in 
1  Utre 

Water 

0.478 

0.5-N  Methyl  alcohol 

0.444 

Ethyl  alcohol 

0.421 

Propyl  alcohol 

0.409 

Tert.  amyl  alcohol 

0.383 

Acetone 

0.425 

Ether 

0.395 

Formaldehyde 

0.397 

Glycol 

0.448 

Glycerine 

0.451 

Mannitol 

0.451 

Glucose 

0.463 

Sucrose 

0.431 

Urea 

0:477 

$1 

Dimethyl  pyrone 

0.478 

ti 

Ammonia 

0.445 

Diethylamine 

0.384 

Pyridme 

0.415 

it 

Piperidine 

0.396 

tt 

Urethane 

0.433 

n 

Formamide 

0.473 

tl 

Acetamide 

0.445 

GlycDcoll 

0.501 

Acetic  acid 

0.456 

it 

Phenol 

0.426 

n 

Methylal 

0.405 

tt 

Methyl  acetate 

0.420 

(Rothmund,  Z.  phys.  Ch.  1909,  69.  53;E^) 
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Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumanh,  B.  1904,  87.  4329.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  48.  314.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Praseodymium  bromate,  Pr(BiO|)i+9HsO. 

Mpt.  56.5°.  190  pts.  are  sol.  in  100  pts. 
HaO  at  25**.  (James,  J.  Am.  Chem.  Soc. 
1909,  81.  914.) 

Samarium  bromate,  Sm(BrOa)«+9H20. 

Mpt.  75**.  1 14  pts.  are  sol.  in  100  pts.  HjO 
at  25^.  Very  si.  sol.  in  alcohol.  (James,  J. 
Am.  Chem.  Soc.  1909,  81.  915.) 

Scandium  bromate. 

(Crookes,  Roy.  Soc.  Proc.  1908, 80,  A,  518.) 
Silver  bromate,  AgBrOs. 

1  pt.  HtO  dissolves  0.00810  pt.  AgBrOt  at 
24.5*.    (Noyes,  Z.  phys.  Ch.  6.  246.) 

Sol.  in  595.3  pts.  II2O  at  25**. 

Sol.  in  320.4  pts.  HNOa+Aq  (sp.  gr.  1.21) 
at  25^ 

Sol.  in  2.2  pts.  NH40H-|-Aq  (sp.  gr.  0.96) 
at  25**.    (Longi,  Gazz.  ch.  it.  18.  87.) 

1  1.  H,0  dissolves  1.71  g.  AgBrO,  at  27**. 
(Whitby,  Z.  anore.  1910,  67.  108.) 

SI.  sol.  in  HtO.  1.59  x  10-*  g.  are  con- 
tained in  1  liter  of  sat.  solution  at  20**. 
(Bottger,  Z.  phys.  Ch.  1903,  46.  603.) 

Insol.  in  HNOs.  (Lowig.)  Easily  sol.  in 
NH40H-|-Aq. 

Silver  bromate  ammonia,  AgBrOi,  2NH|. 

Decomp.  in  air  or  by  HiO.  (Rammels- 
berg,  Pogg.  62.  94.) 

Sodium  bromate,  NaBrOa. 

Sol.  in  2.7  pts.  H2O  at  15**.    (Rammelsberg.) 

100  pts.  H2O  dissolve  at— 

0**     20**     40**  60**     80**   100° 
27.54  34.48  50.25  62.5  75.75  90.9  pts.  NaBrO,. 
(Kremers,  Pogg.  94.  271.) 

Easily  forms  supersaturated  solutions. 

Sat.  solution  boils  at  109**.    (Kremers.) 

XaBrO,+Aq  containing  10.10%  NaBrO, 
has  sp.gr.  20720*^  =  1.0818. 

NaBrOs-l-Aq  containing  11.09%  NaBrOt 
has  sp.  gr.  20720**  =  1 .0900. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896 
19.  278.) 

Sp.  gr.  of  NaBrO, -fAq  at  19.5**. 


%NaBrOa   . 
Sp.gr. 

5 
1.041 

10 
1.083 

16 
1.129 

%XaBrO,    , 
Sp.gr.    .      . 

20 
1.178 

25 
1.231 

30 
1.289 

(Kremers,  Pogg.  97.  5,  calculated  by  Gerlach, 
Z.  anal.  8.  290.) 

Moderately  sol.  in  liquid  NH,.    (Franklin, 
Am.  Ch.  J.  1898,  20.  829.) 


Insol.  in  methyl  acetate.     (Naumann,  B. 

1909,  42.  3790.) 

Insol.  in  ethyl  acetate.     (Naumum,   B. 

1910,  48.  314.) 

Sodium  bromate  bromide,  3NaBrOs,  2NaBr 
-f3H/). 

Decomp.  by  HiO  or  alcohol.  (Fritzache.) 
Strontium  bromate,  Sr(BiO,)a+H,0. 

Sol.  in  3  pts.  HiO  (Rammelsberg.  Pogg.  52. 
84) ;  less  sol.  in  H,0  than  SrBr, -I-6H2O.  (Lo- 
wig.) 

Thallous  bromate,  TlBrOs. 

SI.  sol.  in  hot  H2O;  easily  sol.  in  HNOi  -fAq. 
(Oettinger.) 

Easily  sol.  in  HjO  and  dil.  acids.  (Ditte, 
A.  ch.  (6)  21.  145.) 

Terbium  bromate,  Tb(BrO,),-f  9H,0. 

Not  deliquescent.  (Potrat«,  C.  N.  1905, 
92,3.) 

Thallous  bromate,  TlBrOi. 

1  I  H,0  at  39.75**  dissolves  2.216  x  lO-- 
g.  mol.  (Noyes  and  Abbott,  Z.  phys.  Ch. 
1895,  16.  130.) 

SI.  sol.  in  HiO.  3.46  x  10-^  gram  are  con- 
tained in  1  liter  of  sat.  solution  at  20**.  (Bott- 
ger, Z.  phys.  Ch.  1903,  46.  603.) 

ThaUic  bromate,  Tl(BrO,),-f-3H,0. 

Very  hydroscopic.  Easily  decomp.  by  HjO. 
(Gewecke,  Z.  anorg.  1912,  76.  275.) 

Thulhmi  bromate,  Tm<(BrO,)t+18H,0. 

Pptd.  from  sat.  aqueous  solution  by  95% 
alconol. 

NH4OH  Lb  the  best  precipitant.  (James, 
J.  Am.  Chem.  Soc.  1911,  88.  1342.) 

Tin  (stannous)  bromate  (?). 

Insol.  in  H,0;  sol.  in  HCl-hAq. 
Uranyl  bromate,  4U0,,  3Br,0»-f  16H/). 
Sol.  in  H2O.    (Rammelsberg.) 

Y(BrO,),-f9H,0. 
.  in  H,0  than  Y(IO,),.    SL 
sol.  in  alcohol.    Insol.  in  ether.    (Cleve.) 


168  pts.  are  sol.  in  100  pts.  H3O 
(James,  J.  Am.  Chem. 


Mpt.  74 
at  25^ 

SI.  sol.  in  alcohol. 
Soc.  1909,  81.  916.) 

Zinc  bromate,  Zn(BrO«)2+6HtO. 

Sol.  in  1  pt.  cold  HjO.  (Rammelsberg, 
Pogg.  62.  90.) 

Zinc  bromate  ammonia,  Zn(BrO«)i,  2NH«-h 
3H,0. 

Decomp.  by  HtO  and  alcohol.  Sd.  in 
NH40H-hAq.    (Rammelsberg,  Pogg.  82. 90.) 

Zn(BrO,),,  4NH,.  Ppt.  (Ephraim,  B. 
1915,  48.  51.) 

Perbromic  add.      ^^ 
See  Perbromic  acid.  -OOglc 
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Bromides. 

Most  bromides  are  sol.  in  HsO,  many  in 
alcohol,  and  some  in  ether. 

AgBr  and  HgsBrs  are  insol.  in  HsO  or  acids; 
PbBrj  and  TlBr  are  si.  sol.  therein.  CuiBri 
is  insol  ip  HjO,  sol.  in  acids. 

Seetmder  each  element. 

Bromine)  Bri. 

I  pt.  Br  dissolves  at  15°  in  33  pts.  H3O. 
iLowig,  Poffi.  14.  485.) 

I  pt.  Br  dissolves  at  15*  in  31  pts.  H,0. 
Dancer,  Chem.  Soc.  15.  477.) 

Sohibility  of  Br  in  100  pts.  H,0  at  t**. 


t" 

PUkBr. 

t« 

Pts.  Br 

t'> 

Pt«.  Br 

5 
10 

3.600 
3.327 

15 
20 

3.226 
3.208 

25 
30 

3.167 
3.126 

(Dancer,  /.  c.) 

A  sat.  aqueoiis  solution  of  Br  contains 
4.05«t  Br  at  0**;  3.80%  Br  at  3^  3.33%Br  at 
\(f.    (Rooseboom,  R.  t.  c.  8.  29,  59,  73,  84.) 

1 1.  HsO  dissolves  34  g.  Br  at  25*".  ( Jakow- 
kin,  Z.  phys.  Ch.  1896,  20.  25.) 

1  pt.  18  sol.  in  30  pts.  H2O.  (Dietze,  Chem 
i5oc.  1899,  76  (2)  150.) 

100  pts.  HjO  dissolve  at: 

0*  10.34''  19.96*'  30.17**  40.03**  49.85* 
4  167  3.740  3.578  3.437  3.446  3.522 
pts.  bromine. 

liquid  bromine  as  such  is  insol.  in  HiO; 
only  the  vapor  dissolves.  (Winkler,  Ch.  Z. 
1S99, 28.  688.) 

1 1.  HiO  dissolves  33.95  g.  Br,  at  25^  (Mo- 
Lauchlan,  Z.  phys.  Ch.  1903,  44.  617.) 

Solubility  of  bromine  vapor  in  H2O  at  t*. 
a  a  coefficient  of  absorption. 


0 
2 
4 

6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 


60.5 
54.1 
48.3 
43.3 
38.9 
35.1 
31.5 
28.4 
25.7 
23  4 
21  3 
19  4 
17.7 
16.3 
15.0- 
13.8 
12.7 
11.7 
10.9 
10  1 
9.4 


42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 


8.6 
.7.9 
7.4 
6.9 
6.5 
6.1 
5.8 
5.4 
5.1 
4.9 
4.6 
4.4 
4.2 
4.0 
3.8 
3.6 
3.4 
3.3 
3.1 
3.0 


SolubUity  of  bromine  vapor. 
(Mean  of  many  determinations) 


Temp. 


0.0 

9.94** 
20.46 
30.38 
40.31 
50.25 
60.04 
69.98 
80.22 


Prrssure 


56-13mm. 

80-16 
138-9 
179-12 
229-26 
274-53 
314-46 
154-54 
396-74 


Abeorption  coefficient 


60.53 

35.22 

20.87 

13.65 

9.22 

8.50 

4.84 

3.82 

2.94 


Solubility  of  liquid  bromine. 
(The  mean  of  many  determinations) 


Temp. 

0.** 

10.34" 

19.96« 

30.17" 

40.03*» 

49.86*» 

Pts.H80 

that 

dissolve 
1  pt.  Br, 

24.0 

26.74 

27.94 

29.10 

29.02 

28.38 

Much  less  Br<  is  sol.  in  ice  cold  H2O  in  the 
presence  of  bromine  hydrate. 

Solubility  in  presence  of  bromine  hydrate. 
(The  mean  of  many  determinations) 


Temp. 


Pts.  H2O  that  dissolve 
1  pt.  Br, 


0° 


42.39 


5.12<» 


26.26 


(Winkler,  Ch.  Z-  1899,  28.  688.) 


(Winkler,  Ch.  Z.  1899,  28.  688-689.) 

Solubility  of  Br,  in  H,0  at  25** -0.21  mols. 
in  1  1.  (Bray,  J.  Am.  Chem.  Soc.  1910,  82. 
398.) 

Sp.  gr.  of  Br,-fAq  containing  pts.  Br  in 
1(X)0  pts.  solution. 


Pt8.  Br. 

Sp.  KT. 

Pts.  Br. 

Sp.  gr. 

10.72 
10.68 
12.05 
12.21 

1.00901 
1.00931 
1.00995 
1.01223 

18.74-19.06 
19.52-20.09 
20.89-21.55 
31.02-31.69 

1.01491 
1.01585 
1.01807 
1.02367 

(Slessor,  N.  Edin.  Phil.  J.  7.  287.) 


Sp.  gr.  of  Br,-|-Aq  at  32.5** 


%  Br,  by  weight 
0.7214 
1.1172 
1.6448 
1.9956 
2.5960 


Sp.gr. 
0.999814 
1.002520 
1.006100 
1.008870 
1.01320O 


(Joseph,  Chem.  Soc.  1915,  107.  3.) 

Sol.  in  cone.  HCl,  HBr.  cone,  solutions  of 
bromides,  and  in  liquid  SO,.  (Sestini,  Zeit. 
Chem.  1868.  718.) 

Much  more  sol.  in  HC14-Aq  than  in  HjO, 

100  ccm.  HCl+Aq  of  1.153  sp.  gr.  dissr' 
36.4  g.  Br  at  12**. 

More  sol.  in  SrCl,,  and  BaCl,-f  Aq  th 
H/).    (Berthdot,  6^1)^.100.  761.)  gie 
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Bromine  is  not  more  sol.  in  KBr+Aq  than 
inH,0(?).    (Balard.) 

KBr+Aq  containing  1  pt.  KBr  to  6  pts. 
HtO  takes  up  as  much  Br  as  it  akeady  con- 
tains; when  this  solution  is  heated  the  dis- 
solved Br  is  separated.  1  pt.  KBr-f  1  pt.  HsO 
takes  up  twice  as  much  Br  as  it  already  con- 
tains, much  heat  being  evolved.  This  solu- 
tion loses  Br  on  exposure  to  the  air  or  when 
heated.    (L5wig.) 

Solubility  of  Br,  in  KBr+Aq. 


g.Mota. 
ICBrperl. 

g.  at.  Br  dissolved 

g.  at.  Br  diaaolved 

per  1  at  18.5<* 

perl.at26.5«. 

0.00 

0.4448 

0.4282 

0.01 

0.4634 

0.4490 

0.02 

0.4823 

0.4671 

0.03 

0.5049 

0.4925 

0.04 

0.5243 

0.5101 

0.05 

0.5431 

0.5301 

0.06 

0.5668 

0.5530 

0.07 

0  5895 

0.5636 

0.08 

0.6059 

0.5920 

0.09 

0.6301 

0.5981 

O.l 

0.6533 

0.6488 

0.2 

0.8718 

0.8591 

0.3 

1.0549 

1.0787 

0.4 

1.3124 

1.2704 

0.5 

1.5436 

1.4731 

0.6 

1.7712 

1.6717 

0.7 

2.0006 

1.9197 

0.8 

2.2354 

2.1029 

0.9 

2.4851 

2.3349 

The  above  figures  indicate  that  below  a 
concentration  of  0.1  g.  mol.  KBr  per  1.  just 
enough  Br  is  dissolved  to  form  KBrs,  while 
above  that  concentration  somewhat  larger 
amounts  of  Br  are  dissolved,  which  is  greater 
at  the  lower  temp. 

(Worley,  Ghem.  Soc.  1905,  87. 1109.) 

Solubility  of  Br,  in  NaBr+Aq  at  25°. 


g.  NaBr  per  I. 

g.-atoms  Brs  per  1. 

8p.  gr. 

92.6 

2.479 

1.213 

160.5 

4.345 

1.372 

205.8 

6.195 

1.515 

255.8 

8.575 

1.678 

319.7 

13.65 

1.997 

359.0 

16.04 

2.137 

19.23 

2.327 

408.3 

20.85 

2.420 

(BeU,  J.  Am.  Chem.  Soc.  1912,  84.  14.) 

Solubility  in  salts +Aq. 
SolubiUty  in  1  liter  KaSQ4+Aq  at  25^ 


Ki804+Aq 

g.  Bromine 

1-N 

25.14 

VrN 

29.44 

V.-N 

31.46 

VrN 

32.70 

'/..-N 

33.10 

(Jakowkin,  Z.  phys.  Ch,  1896,  20,  26.) 


Solubility  in  1  liter  Na,S04+Aq  at  25' 


N»iS04+Aq 

g.  Bromine 

1-N 

26.07 

V.-N 

29.20 

■A-N 

31.33 

Vr-N 

32.94 

V..-N 

33.26 

(Jakowkin,  l.  c.) 
Solubility  in  1  liter  NaNOi+Aq  at  25° 


NaNO.+Aq 

g.  Bromine 

1-N 

28.80 

VrN 

31.35 

V.-N 

32.62 

V.-N 

33.33 

V..-N 

33.74 

(Jakowkin,  /.  c.) 
Solubility  in  salts+Aq  at  25°. 


8alt+Aq. 

g.  Brtsol.  in  1  Ut«r 

'/r-N.NstSO, 

23.90 

'/i-N.KSOt 

24.80 

■'-g-fflf 

77  7 

28  00 

N  KNO, 

28  95 

N  NH4NO, 

55  15 

N  NaCl 

55  90 

N  KCl 

57  40 

N.NH4CI 

82  2 

(McLauchlan,  Z.  phys.  Ch.  1903,  44.  617.) 

Solubility  in  H^jBri+Aq  at  25°. 
10  ccm.  of  the  solution  contain: — 
Millimols.  Brs  Millimob.  Hg 

2.125  0. 

2.204  0.0560 

2.216  0.0793 

2.226  0.1284 

2.231  0.2120 

(Herz  and  Paul,  Z.  anorg.  1914,  86.  215.) 

1  1.  N.NH4C2H|Os+Aq  dissolves  340.5  g. 
Br,  at  25°.  (McLauchlan,  Z.  phys.  Ch.  1903, 
44.  617.) 

Miscible  in  all  proportions  with  liquid  NOt. 
(Frankland,  Chem.  Soc.  1901,  79.  1361.) 

More  sol.  in  alcohol  than  in  HsO;  miscible 
with  ether,  CS2,  CHC1|.  (Sestini,  Zeit.  Chem. 
1868.  718.) 

Somewhat  soluble  in  glycerine.  (Pelouie.) 
Sol.  in  bensene  (Mansfidd);  insol.  in  beniaie 
(Moride.  A.  ch.  (3)  89.  452).  Sol.  in  warm 
chloral,  bromal,  and  iodal.  (L6wig,  Poa.  14. 
485.)  Sol.  in  SCI,  (Solly),  and  SBr,.  §3.  in 
cone.  HC,H,0,+Aq.  (Balard.)  Sd.  in 
ac|ueous  solution  of  potassium,  sodium,  or  cal- 
cium acetates.    (Canours^OQlC 
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Sohibilitv  in  CSs. 

100  g.  of  the  sat.  solution  contain  at: 

-%•  —110.5**  —116** 

45  4  39.0  36.9  g.  Br,. 

(Arctowski,  Z.  anorg.  1896,  11.  274.) 
Cry«t.  from  CSi  at  — 90**  in  fine  needles. 
(.\rctow8ki,  Z.  anorg.  1895,  10.  25.) 

8p.  gr.  of  Br,+(Xl4  at  32.5**. 

%  Br,  by  weight  Sp.  gr. 

1.5449  1.58014 

1.6454  1.58060 

1.7990  1.58168 

2.6676  .  1.58812 

3.5833  1.59526 

(Joe^h,  Chem.  Soc.  1915,  107.  3.) 

Sp.  gr.  of  Br  J -f  nitrobenzene  at  32.5**. 
%  Brj  by  weight  Sp.  gr. 

1.5643  1.20225 

3  2323  1.21449 

4  6462  1.22518 
6.1826  1.23603 

(Joseph,  Chem.  Soc.  1915,  107.  3.) 

Very  sol.  in  benxonitrile.  (Naumann,  B. 
1914,  47.  1369.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II,  1014;  Naumann,  B.  1904,  87.  4328.) 

Partition  of  Br,  between  water  and  other 

solvents. 
W«milliniob  Bromine  in   10  ccm.  of  the 

aqueous  layer. 
G^infllimols   Bromine   in   10  ccm.   of  the 

other  lay«r. 


Other  aolvent 


ecu 


75%  by  vol.  ecu 
+25%  by  vol.  eS, 


50%  by  voT.  Ca4+ 
50%  by  vol.  CS, 


25%  by  vol.  ecu 
+75%  by  vol.  CS, 


1.949 

7.008 

12.171 

39.880 

54.574 


3.567 
7.304 
10.833 
13.922 
17.230 
25.687 
40.625 
54.035 


3.592 
6.820 
10.148 
13.866 
16.616 
42.975 
55.965 


6.753 
10.902 
26.724 
41.314 
55.526 


w 


0.0853 
0.3085 
0.5300 
1.3132 
1.5560 


0.0985 
0.1910 
0.2]900 
0.3720 
0.4580 
0.6580 
0.9940 
1.2080 


0.0784 
0.1487 
0.2206 
0.3065 
0.3688 
0.8086 
0.9960 


0.0884 
0.1682 
0.4970 
0.6331 
0.8520 


G/W 


22.73 
22.71 
23.13 
30.32 
35.01 


Partition  of  Br,,  etc. — Contitmed 


37.06 
38.15 
37.36 
37.42 
37.62 
38.96 
40.88 
44.73 


45.82 
46.85 
46.01 
45.24 
45.05 
53.15 
56.19 


65.05 
64.82 
65.65 
65.26 
65.17 


Other  solvent 

G 

w 

G/w 

CS, 

7.750 

0.1015 

76.35 

10.600 

0.1387 

76.44 

14.696 

0.1910 

76.98 

17.999 

0.2352 

76.54 

26.345 

0.3467 

75.99 

40.625 

0.5194 

78.21 

57.038 

0.7160 

79.66 

(Herz,  Z.  Elektrochem,  1910,  16.  871.) 

Partition  coefficient  for  bromine  between  CS, 
and  H,0  at  25*'C. 
A  » concentration  of  the  water  layer. 
C^cono^itration  of  the  CS,  layer. 


A 

C 

N-C/A 

7.545 

691.9 

91.71 

4.109 

338.6 

82.41 

2.660 

217.4 

81.72 

2.544 

207.7 

81.66 

1.740 

140.38 

80.67 

1.2878 

103.7 

80.51 

0.8073 

64.44 

79.83 

0.5046 

39.64 

78.38 

Partition   co^oient   for   bromine   between 
CHBr,  and  H/)  at  25**C. 
As  concentration  of  the  water  layer. 
C«  concentration  of  the  CHBr,  layer. 


5.424 
3.838 
2.368 
1.348 
0.766 
0.366 


373.6 
264.7 
161.5 
90.17 
50.49 
23.62 


N-C/A 


68.88 
68.80 
68.19 
66.90 
65.84 
64.85 


Partition  co^cient  for  bromine  between  CCU 
and  H,0  at  25**C. 
A  »  concentration  of  the  water  layer. 
'C«  concentration  of  the  CCU  layer. 


A 

C 

N-C/A 

14.42 

545.2 

37.82 

10.80 

372.2 

34.44 

7.901 

252.8 

32.01 

7.163 

225.8 

31.52 

6.803 

218.5 

32.12 

5.651 

172.6 

30.54 

3.216 

94.84 

29.48 

2.054 

58.36 

28.41 

1.266 

35.92 

28.37 

0.7711 

21.53 

27.92 

0.6761 

15.72 

27.26 

0.4476 

12  09 

27.02 

0.3803 

10.27 

27.00 

0.2478 

6.691 

27.00 

(Jakowkin,  Z.  phys.  Ch.  1895,  18.  588.) 
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Partition    of    bromine    between    CCU    and 
salts +Aq. 
A  =  concentration  of  Br  in  H2O  layer. 
C  =  concentration  of  Br  in  CCI4  layer. 

Partition  of  Br,  between  CCI4  and  NaNOi-h 
Aq  at  25^ 


NaNO,+Aq 

A 

C 

1-N 

7.905 

316.7 

Vi-N 

8.763 

319.5 

Vc-N 

9.033 

315.7 

V»-N 

9.200 

316.7 

Vlf-x\ 

9.399 

319.3 

(Jakowkin,  Z.  phys.  Ch.  1896,  20,  25.) 

Partition  of  Br,  between  CC1«  and  KjS04+ 
Aq  at  25°. 


K,S04+Aq 

A 

C 

1-N 

5.982 

255.4 

V«-N 

6.843 

253.4 

V4-N 

7  354 

252.8 

Vr-N 

7.585 

250.3 

Vi«-N 

7.498 

242.3 

(Jakowkin,  /.  c.) 

Partition  of  Br,  between  CCI4  and  Na,S04  4- 
Aq  at  25*^ 


NatSOi+Aq 

A 

C 

1-N 

5.934 

254.6 

Vf-N 

6.838 

253.4 

Vr-N 

7.402 

254.4 

Vi-N 

7.609 

252.8 

Vkt-N 

7.713 

251.2 

(Jakowkin,  /.  c.) 

Crystallizes  at  4**  with  10H,O. 
Bromine  chloride,  BrCl. 

Sol.  in  H,0,  CS,,  ether,  etc. 
Bromine  fluoride,  BrF|. 

Fumes  in  the  air.  Decomp.  by  H2O.  (Le- 
beau,  C.  R.  1905,  141.  1019.) 

Bromine  oxides. 

No  oxides  of  bromine  are  known  in  the  free 
state.  See  hypobromous,  bromic,  and  per- 
bromic  acids. 

Bromiridic  acid. 

Ammonium  bromlridate,  (NH4)2lrBre. 

Less  sol.  in  cold  H2O  than  the  K  salt. 
(Birnbaum,  Zeit.  Chem.  1866.  22.) 

Very  sol.  in  cold  H2O.  (Gutbier,  B.  1909, 
42.  3910.) 

Caesium  bromiridate,  CsJrBrf. 

Sol.  in  H,0.  (Gutbier,  B.  1909,  42.  3911.) 
Potassium  bromiridate,  K,IrBre. 

Moderately  sol.  in  cold,  more  easily  in  hot 


Insol.  in  alcohol  or  ether. 
Sol.  in  cold  H,0  and  in  HBr+Aq.     (Gut- 
bier, B.  1909,  42.  3910.) 

Rubidium  bromiridate,  RbJrBre. 

Very  sol.  in  cold  H/).  Sol.  in  hot  dil. 
HBr+Aq.    (Gutbier,  B.  1909,  42.  3911.) 

Sodium  bromiridate. 

Deliquescent.  Easily  sol.  in  HsO,  alcohol, 
or  ether. 

Bromiridous  acid,  HJr2Brit+6Ht0. 

Easily  sol.  in  HjO,  alcohd,  or  ether.  CBirr- 
baum,  1864.) 

Ammonium  bromiridite,  (NH4)tIr2Bri2+H20. 
Difficultly  sol.  in  HjO.    (Birnbaum.) 

Potassium  bromiridite,  KJr2Bris+6HsO. 
Efflorescent.    Sol.  in  H/>. 

Silver  bromiridite,  AgJrsBris. 
Ppt.    Insol.  in  HsO  or  adds. 

Sodium  bromiridite,  Na«IrsBrii+24HsO. 
Efflorescent.    Very  sol.  in  HjO. 

BromocarbonatoplatiiKftamine     carbon- 
ate, ^;p>t(N,H.),l,(C0,),+4H,O. 
Ppt. 

Bromocarbonatopiatinc^tamine    carboiiate 
bromofdatinc^iamine  nitrate, 

^•IPt(N,H4),],(rO,)„  2Br,Pt(N,H,), 

(NO,),. 

Bromochloroplatindtaiiiine  chloride, 

^][  Pt(N2H«)2Cl,. 
Very  si.  sol.  in  HtO.    (Cleve.) 

chlorobromide,  ci  P^N^HlBr^^^' 

Very  si.  sol.  in  H2O. 
Bromochlororoplatiiiic  add. 

Potassium  bromochloroplf  thiata,  KsPtCI^Br 

(Pitkin,  J.  Am.  Chem.  Soc.  2.  408.) 

Mixture.  (Herty.  J.  Am.  Chem.  Soc.  1896, 
18.  130.) 

K2PtCl4Br2.  SI.  sol.  in  cold  H2O;  much 
more  sol.  in  hot  H2O.    (Pitkin.) 

Mixture.    (Herty.) 

K2PtCltBr,.    As  above. 

K,PtCl2Br4.  (Pigeon,  A.  ch.  1894,  (7)  «. 
488.) 

K2PtClBri.    (Pitkin.) 

Bromochromic  acid. 

Potassium  bromochromate,  KCrO|Br2  » 
Cr02(Br)0K. 

Decomp.  by  H2O.    (Heintse,  J.  pr.  (2)  4. 

^^•^  Digitized  by  V^OOgie 
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Dibromocliromiiun  chloride, 

[Cr(H,0)4Br,JCl+2H,0. 
Ppt.    Nearly  insol.  in  fuming  HCl.    (Bjer- 
rum,  B.  1907,  40.  2918.) 

BroiiK^ydrozyloplatiiidiamine  bromide, 

^^Pt(N,H3r),. 
Very  si.  aoL  in  H,0.    (Cleve.) 

chloride,  ^  Pt(NaH«CI),. 

Sol.  inHjO    (Cleve.) 

nitrate,  ^  Pt(N,HeNO,),. 

Very  si.  sol.  in  cold,  moderately  sol.  in  hot 
HjO.    (Qeve.) 

Bromohydrozyloplatiiimonodtaiiiine 

nitrate   ^"^  Pt  (^H»)*^^»+H,0 
nitrate,  Qjj  Ft  nh.NO,   +"«"• 

Easily  sol.  in  HjO.    (Cleve.) 
Bromomerciirostilphurous  acid. 


Dium  bromomercurosulnhite, 
NH*SO,HgBr. 
8ol.  in  H,0.    (Barth,  Z.  phys.  Ch.  9.  215.) 

Potassiiun  bromomcrcurosulpliite, 
KSOJlgBr. 
As  above.    (B.) 

Bromomolybdexitim  bromide, 

Br4MosBrs«  molybdenum  dtbromide, 
MoBr,. 
Insol.  in  HfO  or  acids,  or  even  in  boiling 

aqua  regia.    Easily  sol.  in  dilute,  decomp.  bv 

cone,  alkalies +Aq.     (Blomstrand,  J.  pr.  82. 

436.) 

Bromomolybdenum    chloride,    Br4MoiCl2+ 
3H,0. 
Insol.  in  acids.    (Blomstrand.) 

Bnanomolybdenmn  chromate,  Br«Mo«Ci04+ 
2H/). 
Insol.  in  dil.  acids.    Sol.  in  hot  cone.  HCl 
+Aq.    Insol.  in  alkali  chromates-fAq.    (At- 
terberg.) 

Bromomolybdenum  fluoride,  Br4MoiF2+ 
3H,0. 
Inaol.  in  HsO.    (Atterberg.) 

Bromomolybdenum  hydroxide,  Br4Moi(OH)s. 

Completdy  sol.  in  alkalies  if  not  heated  over 
90*.    (Att4!ri>«^.) 

+2H,0. 

+8H/). 

momolybdenum  iodide  hydroxide, 
2Br4MoJ,,  Br4Mo,(OH),+8HaO. 
Ptedpitate.    (Bk>mstrand,  J.  pr.  77. 02.) 

BraaKMnolybdenmn  molybdate,  Br4MotMo04 
PredpiUte.    (Atterbca^.) 


Bromomolybdenum  phosf^te, 
Br4Mo,H4(P04)a. 
Precipitate.    Insol.  in  HjO.    (Atterberg.) 

Bromomolybdenum  sulphate,  Br4Mo9S04+ 
SHjO. 
Precipitate.      SI.    sol.    in    boiling    HjS04. 
(Atterberg.) 

Dibromomolybdous  acid,  MoOBrs(OH)  + 
l^HA 
Sol.  in  HjO.     Very  hydroscopic.     (Wein- 
land,  Z.  anorg.  1905,  44.  86.) 

Tdrabromomolybdous  add,  MoBr4(OH)+ 
2H,0. 
Sol.   in  HiO.     Hydroscopic.     (Weinland, 
/.  c.) 

Diammonium  7>ef^bromomolybdite, 
MoBrftO(NH4)2. 
Hydroscopic.     Sol.   in  HjO.     (Weinland, 
I.e.) 

Z>ic«8ium  peif/obromomolybdite, 
MoBr»OCsa. 
Hydroscopic.     Sol.   in   HjO.     (Weinland, 
I.e.) 

Calcium  (e/rabromomolybdite,  (MoBr40)2Ca 
-h7H,0. 
Hydroscopic.  .Sol.  in  HjO.    (Weinland,  I.  c. 

Af  oitolithium  ^rabromomolybdite, 
MoBr4(OLi)+4H,C). 

Hydroscopic.     Sol.   in  HjO.     (Weinland. 
I.e.) 

Magnesium  pen/abromomolybdite, 
MoBr»(6Mg)-f7H,0. 
Hydroscopic.     Sol.  in  HjO.     (Weinland, 
I.e.) 

Monopoiassivan  fe/rabromomolybdite, 
MoBr4(OK)-f-2H,0. 
Hydroscopic.     Sol.  in  HjO.     (Weinland, 
Le.) 

Dipotassium   pentobromomolybdite, 
MoBr*OKa. 
Hydroscopic.     Sol.  in  HtO.     (Weinland, 
I.  e.) 

Dtrubidium  penlabromomolybdite, 
MoBrftORb,. 
Hydroscopic.     Sol.  in  HjO.     (^'einland, 
I.e.) 

Bromonitratoplatiiiduunine  nitrate, 
Br  p,N,H«NO,. 
NO,^N,HtNO,. 
Decomp.  by  HjO.    (Cleve.) 

sulphate,  jf^^  Pt(N,H«),S04+H,0. 

SI.  sol.  in  H,0.  *yitized  by  ^OOgie 
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BromonitritopUtin^emidtamiiie  nitrite, 
NO,Br,Pt(NH,),NO,. 
SI.  83l.  in  HsO.    (BlomBtr^nd.) 

Bromonitrous  acid. 

Platinum  silver  bromonitrite,  PtAgtBrs(N0i)4. 
Ppt.    (Miolati,  Gazz.  ch.  it.  1900,  80.  588.) 

Bromopalladic  acid. 

Ammonium  bromopalladate,  (NH4)sPdBre. 

Difficultly  sol.  in  cold  HtO.  Deoomp.  by 
hot  HsO  and  by  hot  cone.  HsSOi.  (Gutbier, 
B.  1905,  88.  1907.) 

Caesium  bromopalladate,  CssPdBrt. 

Difficultly  sol.  in  cold  HiO.  Decomp.  by 
hot  HsO  or  by  hot  cone.  HsSOi.    (Gutbier, 

Lc.) 

Potassium  bromopalladatef  KtPdBre. 

Difficultly  sol.  in  cold  HsO.  Decomp.  by 
hot  HsO  or  by  hot  cone.  HsSOi.    (Gutbier, 

/.  c.) 

Rubidium  bromopalladate,  RbsPdBre. 

Insol.  in  cold  HsO.  Decomp.  by  hot  HsO 
or  by  hot  cone.  HsSO^.    (Gutbier,  /.  c.) 

Bromopaliadious  acid. 

Ammonium  bromopalladite,.  (NH4)sPdBr4. 

Very  stable.  Sol.  in  HsO.  (Smith,  Z. 
anorg.  1894,  6.  381.) 

Very  sol.  in  cold  HsO. 

Can  be  cryst.  from  a  very  small  amount  of 
hot  HsO.    (Gutbier,  B.  1905,  88.  2387.) 

Barium  bromopalladite. 

Not  deliquescent.  Sol.  in  HsO.  (v.  Bons- 
dorflF.) 

Cesium  bromopalladite,  CssPdBr4. 

Very  sol.  in  HsO.    (Gutbier,  B.  1905,  88. 

2388.) 

Manganese  bromopalladite,  MnPdBr4. 
Sol.  in  HsO  and  alcohol,    (v.  Bonsdorff.) 
+7H,0.     Very  sol.  in  HsO.     (Smith,  Z. 

anorg.  1894,  6.  882.) 

Potassium  bromopalladite,  KsPdBr4. 

Easily  sol.  in  HsO.  (Joannis,  C.  R.  98. 
295.) 

Very  stable.  Sol.  in  H,0.  (Smith,  Z. 
anorK.  1894,  6.  381.) 

+2HsO.   Unstable  in  the  air.    (Smith, /.c.) 

Rubidium  bromopalladite,  RbsPdBr^. 
cryst.  from  a  very  small  an 
(Gutbier,  B.  1905,  88.  2388.) 

Sodium  bromopalladite,  NasPdBr4+4i^HsO. 
Very  deliquescent.    Sol.  in  HsO.    (Smith, 

Lc.) 


Can  be  cryst.  from  a  very  small  amount  of 
hot  HsO.    (6    " 


Strontium  bromopalladite,  SrPdBr4+6H/:). 

Stable  in  the  air.   Very  sol.  in  HtO.  (Smith, 
Lc) 

Zinc  bromopalladite. 
Sol.  in  H«0.    (v.  Bonsdorff.) 

Bromopho^hatoplatindiamiiie  phos- 
phate, BrPt(N,He)s-f  2H|0. 
\  / 
PO4 
SI.  sol.  in  HsO.    (Cleve.) 

Bromopliospfaoric  acid. 

Thorium  bromophosphate,  ThBr4, 
3(3ThO,,  2hOi^ 
Insol.  in  most  acids  and  in  fused  alkali 
carbonates.    Decomp.  by  long  boiling  with 
cone.  HsS04.    (Colani,  C.  R.  1909,  149.  208.) 

Bromoplatinamine  bromide, 
Br5H(NH,Br)s. 
SI.  sol.  in  H,G.    (Cleve,  Sv.  V.  A.  H.  10.  9. 

31.) 

nitrite,  Br,Pt(NH,NO,),. 

Very  si.  sol.  in  HgO.    (Cleve.) 

Bromoplatinrfiamiiie  bromide^ 
BrsPt(N,H«)sBrs. 
Only  si.  sol.  in  hot  HsO.    (Cleve.) 

chloride,  Br,Pt(N,H.),Cls. 

Voy  si.  sol.  in  HsO.    (Cleve.) 

dichromate,  BrsPt(N,H«)sCrsO;. 

SI.  sol.  in  HsO. 

. nitrate,  BrsPt(N,H4N0,)s. 

SI.  sol.  in  cold,  rather  easily  sol.  in  hot  HsO. 
(Cleve.) 

^osphate,   Br,Pt(N,HJK),(OH),l,+ 

2HsO. 

Rather  easily  sol.  in  hot  H«0.    (Cleve.) 

sulphate,  Br,Pt(N,H«),S04. 

Very  si.  sol.  in  HsO. 

Bromoplatininonodiamine  nitrate, 
x.^  p,  (NH,),NO,  .  „  r^ 

Easily  sol.  in  HsO. 

sulphate,  Br,Pt  ^^h*^^*S04+H,O. 

Moderately  sol.  in  HsO.     (Cleve.) 

Bromoplatinaemidiamine  bromide, 
Br,Pt(NH,),Br. 
SI.  sol.  in  cold  HsO.    (Cleve.) 

Bromodiplatindiamine  anhydronitnite, 

Br.Pt,(N«^>*^^'^'>«- 
iirsia,  (NH,NH,)s 

Sol.  in  HN0,-hAq.uy^OOgie 
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BromodiplAtiiiduuniiie  chloride. 

Ppt.    (Clcve.) 

nitrate,  Br,Pt,(N,H«)4CNO,)4+2H,0. 

Moderately  sol.  in  hot  H^. 

sulphate,  BraH,(N,H.)4(S04),+2H/). 

Ppt.    (Cleve.) 

Bromoplatiiiic  acid,  HtPtBre +9HsO. 

Very  ddiquesoent,  and  sol.  in  H|0,  alcohol, 
ether,  dilorofonn,  or  acetic  acid.  (TopsoS, 
J  B.  1868.  273.) 


I  hromoplatinate,  (NH4)sPtBr6. 
Sd.  in  200  pts.  H,0  at  15**.    (Topsofi.) 
100  pts.  (NH4)iPtBr«-f-Aq  sat.  at  20"  con- 
tain 0.59  pt.  dry  salt.    (Halberstadt,  B.  17. 

•29«5.) 


I  bromoplatinate,  BaPtBie+lOHsO. 
a.  deliquescent.    Very  sol.  in  HjO. 

Csiiiim  hromoplatinate,  CsaPtBre. 

SL   sol.    in    dil.    HBr+Aq.    (Obermaier, 
Dissert.) 

Caldnm  hromoplatinate,  CaPtBr«+12H20. 
SI.  deliquescent.    Very  sol.  in  HjO. 

Cobtlt  hromoplatinate,  CoPtBr^+12H,0. 
Deliquescent. 

Copper  hromoplatinate,  CuPtBr«+8HsO. 
Very  ddiquescent;  sol.  in  HjO. 

Lead  hromoplatinate,  PbPtBr«. 

Easily  sol.  in  HiO,  but  deoomp.  by  large 
UDount. 

lead   (e/rahromoplatinate,    [PtBr4(0H)t]Pb, 
PbOH. 

Insol.  in  H,0.    (Miolati,  C.  C.  1900,  II. 

MO.) 


hromopUtinate,  MgPtBre+ 
12H/). 

Not  deliquescoit. 

hromoplatinate,  MnPtBre+ 


6H/). 
Sd.  in  HtO. 
+12H/).    Sol.  in  HA 

Mcrcaric  (etrahromo]datinate, 
[PtBr4(OH),IHg 

Ineol.  in  H,0.    (Miolati,  C.  C.  1900,  II. 

MO.) 

Kickel  hffomoplatinate,  NiPtBre+12HtO. 
Deliquescent. 


w.-— i...j  hromoplatinate.  KsPtBri. 
^  sol.  in  HjO.     Insol.  in  alcohol,     (v. 
B<B»darff,  Pogg.  19.  344.) 


Sol.  in  10  pts.  boiling  HtO.  (Pitkin,  C.  N. 
41.  218.) 

100  pts.  KtPtBrt-f  Aq  sat.  at  20**  contain 
2.02  pts.  dry  salt.    (Halberstadt,  B.  17. 2962.) 

Praseodymium  hromoplatinate,  PrBrs,PtBrs 
+10H,O. 

Deliquescent;  very  sol.  in  HjO;  sol.  in  HBr. 
(Von  Schule,  Z.  anorg.  1898,  18.  353.) 

Rubidium  hromoplatinate,  Rb2PtBr6. 

SI.  sol.  in  dil.  HBr-j-Aq.  (Obermaier. 
Dissert.) 

Silver  hromoplatinate,  AgiPtBr^ . 

Insol.  in  H,0.  (Miolati,  C.  C.  1900,  II. 
810.) 

Silver  /e^rahromoplatinate,  [PtBr4(OH)x]Ag2. 
Ppt.;  insol.  in  HtO.    (Miolati,  /.  c.) 

Sodium  hromoplatinate,  NasPtBre+OHjO. 
Easily  sol.  in  HsO  and  alcohol. 

Strontium  hromoplatinate,  SrPtBr«-f  IOH3O. 
SI.  deliquescent.    Very  sol.  in  HjO. 

Thallium  /efrahromoplatinate, 
lPtBr.(OH)JTl,. 
Insol.  in  HaO.    (Miolati,  C.  C.  1900,  II. 

810.) 

Ytterbium  hromoplatinate,  YbBr,,3H2PtBre 
+30H,0. 
Ppt.    (Cleve,  Z.  anorg.  1902,  32.  138.) 

Zhic  hromopUtinate,  ZnPtBr«+12HsO. 
Sol.  in  HfO. 

Bromoplatinocyanhydiic  acid, 
H,Pt(CN)4Br,. 
See  Perbromoplatinocyanhydric  acid. 

Potassium  hromoplatinocyanide,  5KtPt(CN)4, 
K,Pt(CN)4Br,-|-18Hrf). 
Sol.  in  HiO. 

Bromoplatinous  acid. 

Potassium  hromopUtinite,  K2PtBr4+2H20. 

Extremely  sol.  in  HjO.  (Billmann  and  An- 
dersen, B.  1903,  86.  1566.) 

Bromopurpureochromitim  bromide, 

BrCr(NH,)ftBr,. 
Less   sol.   in   HiO   than   chloroburpureo- 
chromium  chloride.     (Jdrgensen,  J.  pr.   (2) 
26.83.) 

hromopUtinate,  BrCr(NH,)»PtBr». 

(Jdrgensen,  /.  c.)  •* 

chloride,  BrCr(NH,)6Cl,. 
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Bromoimrpareochroinium  chromate, 
BrCr(XH,)»Cr04. 
Precipitate.    (J5rgensen,  I.  c.) 

nitrate,  BrCr(XH,)»(NO,),. 

More  sol.  than  bromide  and  less  than 
chloride.    (Jdrgensen,  I.  c.) 

Bromopurpureocobaltic  bromide, 
CoBr(NH,)»Br,. 
Sol.  in  530  pts.  H,0  at   16**.     Insol.  in 
alcohol,  NH4Br,  KBr,  or  HBr-f-Aq.     More 
sol.  in  hot  H2O  containing  a  little  HBr.    (Jor- 
gensen/J.  pr.  (2)  19.49.) 

Bromopurpttreocobaltic    mercuric    bromide, 
CoBr(NH,)5Br,,  3HgBr,. 
More  sol.  in  HjO  than  the  corresponding 
HgCUsalt.    (J.) 

bromoplAtiiiate. 

Very  si.  sol.  in  cold  HtO.    (J.) 
chloride,  CoBr(NH,)»Cl,. 

Difficultly  sol.  in  cold  HjO,  but  much  more 
easily  than  the  bromide.  Insol.  in  dil.  HCl-h 
Aq,  and  in  alcohol. 

mercuric  chloride,  CoBr(XHj)6Clj, 

3HgClt. 
SI.  sol.  in  H/). 

chloroplatinate. 

Nearly  or  quite  insol.  in  HjO.    (J.) 
chromate,  CoBr(NH,)*Cr04. 

Nearly  insol.  in  HjO. 
dithionate,  CoBr(NH,)»S20«. 

Nearly  insol.  in  HjO. 
fluosiUcate,  CoBr(NH,)*SiF«. 

Very  si.  sol.  in  cold  HaO;  insol.  in  alcohol. 
nitrate,  CoBr(NH,)»(NO,),. 

More  sol.  in  HjO  than  the  bromide,  but 
less  than  the  chloride.  Wholly  insol.  in  dil. 
HNOa-f-Aq  or  alcohol. 

oxalate,  CoBr(NH,)fcCt04. 

Nearly  insol.  in  HiO. 

sulphate,  CoBr(NH,)6S04. 

Can  be  crystallized  from  very  dil.  H2SO4  -f- 
Aq.    Insol.  m  alcohol.  .     - 

-l-eHjO.    Efflorescent. 

Bromopurpureorhodiuiii  bromide, 

BrHh(NH,)4Br,. 
Much  less  easily  sol.  in  HjO  than  the  chloro- 
chloride.    Insol.  m  dil.  HBr-f-Aq  and  alcohol. 
(Jorgensen,  J.  pr.  (2)  27.  433.) 

bromoplatinate,  BrRh(NH,)»PtBr«. 

Almost  insol.  in  H2(). 

fluosilicate,  BrRh(NH,)iSiF6. 

SI.  sol.  in  HjO.  Sol.  in  boiling  NaOH-hAq 
as  rostH)  salt. 


Bromopurporeorhodiom  nitrate, 
BrRh(NH,)i(NO,),. 
SI.  sol.  in  H2O,  but  much  more  sol.  than  the 
bromide. 

Bromorhodous  add. 

Ammonium  bromodiodlte,  (NH4)sRhBrs. 

Sol.  in  H,0.      (Goloubkine,   Chem.    Soc. 
1911, 100  (2)  45.) 

Sol.  in  H,0.    (Gutbier,  B.  1908,  41.  215.) 

Barium  bromorhodite,  BaRhBr*. 

Sol.  in  H,0.    (Goloubkine,  /.  c.) 
Cesium  bromorhodite,  Cs2RhBri. 

Difficultly  80I.  in  HjO.    (Gutbiw,  I.  c.) 

Potassium  bromorhodite,  KsRhBr*. 
Very  sol.  in  H2O.    (Goloubkine,  /.  c.) 
Sol.  in  H,0.    (Gutbier,  /.  c.) 

Rubidium  bromorhodite,  RbsRhBr». 
Sol.  in  H,0.    (Goloubkine,  I,  c.) 
Difficultly  sol.  in  H,0.    (Gutbier,  I.  c) 

Sodium  bromorhodite,  NasRhBr*. 
Very  sol.  in  HiO.    (Goloubkine,  I.  c.) 

Bromoruthenic  acid. 

Potassium  bromonithenate,  K2RuBrc. 

Very  sol.  in  HjO.    (Howe,  J.  Am.  Chem- 
Soc.  1904,  26.  946.) 

Potassium  aai4obromonithenate, 
K,Ru(H/))Br6. 

Ppt.    (Howe,  /.  c.) 
Rubidium  bromonithenate,  RbsRuBrt. 

Sol.  in  HiO.    (Howe,  /.  c.) 

Rubidium  amiobromonithenate, 
Rb,Ru(H,0)Br.. 

Ppt.    (Howe,  /.  c.) 
Bromonithenious  acid. 
Cesium  bromoruthenite,  CsRuBri+HsO. 

Ppt.    (Howe,  J.  Am.  Chem.  Soc.  1904,  26. 
945.) 

Potassium  bromoruthenite,  KsRuBrt. 

Very  sol.  in  HjO  with  decomp.    Very  sol. 
in  dil.  HBr.    (Howe,  /.  c.) 

Rubidium  bromoruthenite,  RbsRuBr»+H}0. 
Sol.  in  dil.  HBr.    (Howe,  /.  c.) 

Bromoselenic  add. 

Ammonium  bromoselenate,  (NH4)tSeBr^. 

Sol.  in  HsO  with  deoomp.    (Muthmann  and 
Schafer,  B.  26.  1008.) 

Caesium  bromoselenate,  CsiSeBre. 

SI.  sol.  in  HjO.     (Lenher,  J.  Am.  Chem. 
Soc.  1898,  20.  571.) 

Potassium  bromoselenate,  KtSeBr«. 
AsNH4salt.    (M.  andS.)gie 
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Bntndhim  bromoseleiuite,  RbtSeBre. 
LeBS  sol.  in  HfO  than  K  salt.    (Lenher,  I.  c.) 

Bromopyroselenious  acid. 

Amman  jam  biomopj/yoselemte,  NHiBr,  2SeOs 
+2H,0. 
More  easily  sol.  in  H3O  than  corresponding 
CI  compound.    (Muthmann  and  Sch&fer,  B. 
18d3,  M.  1014.) 

Fotasshim  bromopt/roselenite,  KBr,  2SeOs+ 
2H,0. 
Sd.  in  HtO.    (Muthmann  and  Schftfer,  B. 

moos.) 

Bromosmic  acid. 

Ammoiiiom  bromosmate,  (NH4)sOsBr6. 

Only  si.  sol.  in  HtO.    (Rosenheim,  Z.  anorg. 
1S99,  21.  135.) 

Ccshun  bromosmate,  CssOsBre. 

Nearly  insol.  in  HtO  and  dil.  HBr.    (Gut- 
bier.  B.  1913,  46.  2103.) 

Potassium  bromosmate,  KtOsBre. 
Only  8l.  sol.  in  HtO.    (Rosenheim,  /.  c.) 

Rabidinm  bromosmate,  RbsOsBrt. 

Difficultly  sol.  in  HtO  and  in  dil.  HBr. 
iGutbier,  I.  c.) 

Sflrer  bromosmate,  AgtOsBre. 
Ppt.,  insol.  in  HiO.    (Rosenheim,  /.  c.) 

Sodium  bromosmate,  NatOsBr6+4HtO. 
Sol.  in  HtO.    (Rosenheim,  I.  c.) 

Bramostannic  acid,  HtSnBrc+SHtO. 

Very  deliquescent.    Sol.  in  HtO.    (Seubert, 
B.JO.  794.) 

Ammonium  bromostamiate,  (NH^tSnBre. 

Very  deliquescent,  and  sol.  in  HtO.    (Ray- 
mann  and  Fteis«  A.  283.  323.) 

Ccstom  bromostamiate. 
Sol.  in  HtO.    (Rayinann  and  Preis.) 

Caldmn  bromostamiate,  CaSnBr«+6HtO. 

Very  deliquescent.     Sol.  in  HtO.     (Ray- 
tn&nii  and  Preis.) 

Cobalt  bromostamiate,  CoSnBre+lOHtO. 
Deliqueftcent.    (Raymann  and  Preis.) 

Fcmms  bromostamiate,  FeSnBre+OHtO. 
Deliquescent.    (Raymann  and  Preis.) 

Lilkiam  bromostamiate,  LitSnBre+GHtO. 

Extremely  deliquescent.     (Leteur,  C.  R. 
1U.541.) 

IhfBestimi  bfomostamiate,  MgSnBr«+ 
lOHiO. 

Deiiauesoent.    (Raymann  and  Preis.) 


Manganous  bromostamiate,  MnSnBr«+ 
6HtO. 
Deliquescent.    (Raymann  and  Preis.) 

Nickel  bromostamiate,  NiSnBre+SHtO. 
Deliquescent.    (Raymann  and  Preis.) 

Potassium  bromostamiate,  KtSnBre. 

Sol.  in  H,0.    (Topsoe.) 
Rubidium  bromostamiate. 

Sol.  in  HtO.    (Raymann  and  Preis.) 

Sodium  bromostamiate,  NatSnBr6+6HtO. 

Not  deliquescent,   but  extremely  sol.   in 
H,0.    (Seubert,  B.  90.  796.) 

Strontium  bromostamiate,  SrSnBre+6HtO. 

Very  hydroscopic,  and  sol.  in  HtO.    (Ray- 
mann ana  Preis.) 

Bromosulphatoplatiiidtamiiie  sulphate, 

^'■>Pt(NtH.)tS04.„r. 

^;>Pt(NtH.)tS04"^"^- 
Rather  easily  sol.  in  hot  HtO. 
Bromosulphobismuthous  acid. 

Cuprous  bromosulpbobismuthite,  2CutS, 
BitS,,  2BiSBr. 
Stable  in  the  air  and  insol.  in  HtO  at  ord. 
temp.     Partially  decomp.  by  boiling  HtO. 
Decomp.  by  mineral  acids  with  the  evolution 
Due 


of  HtS.    (Ducatte,  C.  R.  1902,  184.  1212.) 

PbS,BitSa 

Insol.  in  HtO.    Decomp.  by  boiling  HtO. 
scomp.  by  dil.  mineral 
of  HtS.    (Ducatte,  /.  c.) 


Lead     bromosulpbobismuthite, 
2BiSBr. 

isol.  in  ^    ^    „ 

Decomp.  by  dil.  mineral  acids  with  evolution 
Du  ■ 

Bromotantalum  bromide,  (Ta«Brit)Brt  + 
7HtO. 
Stable  in  the  air  when  in  the  solid  state. 
Sol.  in  HtO  without  decomp.  Sol.  in  propyl 
alcohol.  (Chapin,  J.  Am.  Chem.  Soc.  1910, 
82.  328.) 

Bromotantalum  chloride,  (TaeBrit)Clt+ 
7HtO. 

(Chapin,  I.  c.) 

Bromotantalum  hydroxide,  (TaeBrit)(OH)t+ 
lOHtO. 

SI.  sol.  in  HCl.'  Stable  in  the  air  below 
100^ 

Sol.  in  alcohol.  Insol.  in  ether.  (Chapin, 
I.e.) 

Bromotantalum  iodide,  (Ta«Brit)It+7HtO. 
(Chapin,  /.  c.) 

Bromotelluric  acid. 

Ammonium  bromoteUurate,  (NH4)tTeBr(. 

Less  sol.  in  HtO  than  K  salt.^XMuthmann 
and  Schmidt,  B.  1893,  26.  101hO*-^g^^ 
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Ccstum  bromotelluimte,  CssTeBr*. 

Decomp.  by  HjO. 

100  pto.  £[Br+Aq  (sp.  gr.  1.49)  dissolve 
0.02  pt.  at  22**. 

100  pts.  HBr+Aq  (sp.  gr.  1.08)  dissolve 
0.13  pt.  at  22**. 

Insol.  in  alcohol.     (Wheeler,  Sill.  Am.  J. 

145.  267.) 

Potassium  bromotellunite,  KsTeBre+3HsO. 

Sol.  in  little,  decomp.  by  much  HiO.  (v. 
Hauer.) 

Contains  2H,0.     (Wheeler,  Sill.  Am.  J. 

146.  267.) 
Efflorescent. 

100  pts.  HBr+Aq  (sp.  gr.  1.49)  dissolve 
6.57  pts.  at  22**. 

100  pts.  HBr-f-Aq  (sp.  gr.  1.08)  dissolve 
62.90  pts.  at  22". 

Anhydrous.    Stable  on  air.    (Wheeler.) 

Rubidium  bromotellunite,  Rb2TeBr6. 

Sol.  in  a  little  hot  HsO,  but  HsTeOi  sep- 
arates on  cooling. 

100  pts.  HBr-f  Aq  (sp.  gr.  1.49)  dissolve 
0.25  pt.  at  22**. 

100  pts.  HBr+Aq  (sp.  gr.  1.08)  dissolve 
3.88  pts.  at  22^    (Wheeler.) 

Bromotetramine  chromium  bromide, 
CrBr(NH,)4Br,-|-H,0. 
Easily  sol.  in  HfO.    (Cleve.) 

chloride,  CrBr(NH,)4Cl,-f-H,0. 

Sol.  in  HjO.    (Cleve.) 

sulphate,  CrBr(NH,)4S04+H,0. 

Easily  sol.  in  HiO.    (Cleve.) 

Bromotetramine  cobaltic  sulphate, 

BrCo(NH,)4S04,  or  Br,Co,(NH,)g(S04),. 
Sol.  in  HsO.    (Vortmann  and  Blasberg,  B. 
22.  2652.) 

Cadmium,  Cd. 

Not  attacked  by  H,0.  Sol.  in  HCL  or  dil. 
HjS04-|-Aq,  but  more  easily  in  HNO|+Aq. 
Sol.  in  HCaHiC-HAq. 

Chemically  pure  Cd  like  Zn  is  almost  insol. 
in  dil.  acids,  with  the  exception  of  HNOj. 
(Weeren,  B.  1891,  24.  1798.) 

Sol.  in  HC10|-hAq  without  evolution  of  H. 
(Hendrixson,  J.  Am.  Chem.  Soc.  1904,  26. 
756.) 

Cadmium  is  sol.  in  molten  CdCls  and  can 
be  recryst.  therefrom.  (Auerbach,  Z.  anorg. 
1901,  28.  42.) 

From  4  g.  Cd  in  32  g.  molten  CdCIi  at  650**, 
2.197  g.  were  dissolved  in  H  hr.  (Helf en- 
stein,  Z.  anorg.  1900,  23.  296.) 

Moderately  quickly  sol.  in  KjSiOg-j-Aq. 
More  slowly  sol.  in  (NH4)»Sj08+Aq.  (Levi, 
Gazz.  ch.  it.  1908,  88  (1)  583.) 

Sol.  in  (NHj),Si09-hAq  without  evolution 
of  gas.  (Turrentine,  J.  phys.  Chem.  1907, 11. 
627.) 


Sol.  in  sulphostannates+Aq.  (Storch,  B. 
1883,  18.  2015.) 

H  ocm.  oleic  acid  dissolves  0.0293  g.  Cd  in 
6  days.    (Gates,  J.  phys.  Chem.  1911, 18. 143.) 

Not  attacked  by  sugar  solution.  (Klein 
and  Berg,  C.  R.  102.  1170.) 

Cadmium  amalgam,  CdsHg?. 

Stable  from  0**-44**.  Can  be  cryst.  from 
Hg  without  decomp.  if  temp,  does  not  exceed 
44^.    (Kerp.  Z.  anorg.  1900,  26.  68.) 

Cadmium  amide,  Cd(NHt)t. 

Decomp.  by  HsO.  (Bohart,  J.  phys.  Chem . 
1915,  19.  643.) 

Cadmium  arsenide,  CdiAs. 

(Descamps,  C.  R.  88.  1022.) 

CdiAsi.  Sol.  in  dil.  cold  HNOt.  Attacked 
by  aqua  regia.     (Granger,  C.  R.  1904,  188. 

575.) 

Cadmium  azoimide,  Cd(Ns)t. 
Ppt.    (Curtius,  J.  pr.  1898,  (2)  88.  294.) 

Cadmium  «u6bromide,  Cd4Br7. 

Decomp.  by  H»0.  (Morse  and  Jones,  Am. 
Ch.  J.  1890,  12.  400.) 

Cadmium  bromide,  CdBrj. 
Deliquescent.    Very  sol.  in  HtO. 

Solubility  in  H,0  at  t° 


f* 

%  CdBn 

t» 

%CdBrt 

—4 

32.0 

48 

00.0 

—1 

34.7 

71 

61.2 

+1 

36.3 

104 

61.8 

2 

36.0 

155 

63.7 

9 

41.9 

170 

65.2 

14 

46.0 

215 

69.9 

25 

52.6 

232 

70.1 

35 

59.6 

245 

71.5 

Solid  phase  above  100'  is  CdBr,-|-l  J^H,0. 
(fitard,  A.  ch.  1894,  (7)  2.  541.) 
See  aUo  under  CdBr,-|-H,0  and  CdBr,-h 
4H,0. 

Sp.  gr.  of  CdBr2-f  Aq  at  19.5**  containing: 
5  10         15         20  25  %  CdBra, 

1.043     1.090     1.141     1.199     1.260 
30         35         40         45  50  %  CdBr,. 

1.326     1.400     1.481     1.578     1.680 
(Kremers,  calculated  by  Gerlaoh,  Z.  anal.  8« 
280.) 

CdBr,+Aq  containing  18.06%  CdBr,  has 
sp.gr.  20720^-1.1378. 

CdBr,+Aq  containing  21.39%  CdBr,  has 
sp.gr.  20720^-1.1666. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  282.) 

Sp.  gr.  of  CdBrt+Aq  containing  35.84% 
CdBr2  =  1.4231  at  19.474!.^  OfaUwachs,  W. 
Ann.  1899,  68.OT.e)ibyV^OOgIt 
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Sp.  gr.  of  CdBri+Aq  at  18**/4^ 
WiBr,        33.289    23.973    20.552    11.983 
8p.gr.  1.384      1J2B2      1.209      1.112 

^cCdBr,         6.643      3.734      1.927 
Sp.gr.  1.106      1.030      1.017 

(de  Muynck,  W.  Ann.  1894,  63.  561.) 

Sp.  gr.  of  CdBr,+Aq  at  18". 
cCdBr,      1  5  10        15        20 

4^.  gr.       1.0072  1.0431  1.0907  1.1432  1.1991 

^cCdBr,      25        30        35        40        43 
Sp.  gr.       1.2605  1.3296  1.4052  1.4915  1.5467 
(Grotrian,  W.  Ann.  1883,  18.  193.) 

Sp.  gr.  of  CdBrt-fAq. 


^CdBf, 

t« 

Sp.  gr.  at  t" 

8p.  gr.  at  IS** 

00324 

17.90 

0.99901 

0.99900 

22.75 

0.99702 

00748 

17.23 

0.99949 

0.99935 

21.50 

0.99863 

0  154 

17.67 

1.00008 

1.00002 

23.10 

0.99896 

0  253 

17.23 

1.00119 

0.00100 

22.95 

0.99986 

0506 

18.07 

0.00308 

1.00310 

22.65 

1.00212 

1  013 

18.00 

1.00750 

(Werehofen,  Z.  phya.  Ch.  1890,  6.  493.) 
Sp.  gr.  of  CdBfi-hAq  at  20**. 


N'onnality  o( 
CdBn+Aq 

7cCMBr, 

Sp.gr. 

2  774 
1  997 
0  973 
0  5138 

46.574 
37.53 
22.53 
12.46 

1.6198 
1.4469 
1.2293 
1.1211 

Forchhdmer,  Z.  phys.  Ch.  1900,  84.  29.) 

In«oL  in  liquid  XH,.  (Franklin,  Am.  Ch. 
J.  1898.  aO.  827.) 

^1.  in  AlBr«.  (Isbekow,  Z.  anorg.  1913, 
•*,27.) 

SoL  in  HCl-fAq,  HC,H,0,,  alcohol,  or 
Kher.    (Berthemot,  A.  oh.  44.  387.) 

Sol.  in  0.94  pt.  HjO,  3.4  pts.  abe.  alcohol. 
i.>0  pCo.  ether,  and  16  pts.  alcohol-ether  (1:1) 
Cder,  Dingl.  SSL  89.) 

Anhydrous  CdBrj  is  sol.  in  acetone.  (Krug 
and  M'Elroy.) 

1  g.  CdBra  is  sol.  in  64.5  g.  acetone  at  18^. 
>p.  gr.  of  sat.  solution  1874^-0.8073.  (Nau- 
aium,  B.  1904,  S7.  4337.) 

SoL  in  aoetone.  (Eidmann,  C.  C.  1899, 
II 1014.) 

IqsqI.  in  mustard  oil.  (Mathews,  J.  phys. 
Oion.  1905,  9,  647.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
maim,  B.  1909,  42,  3790.) 

bsol.  in  ethyl  acetate.  (Naumann,  B. 
\m,  43.  314.) 

vSol.  in  chinoline.  (Beckmann  and  Grabel, 
I  anorg.  1906,61.236.) 

100  g.  bemonitrile  dissolve  0.857  g.  CdBu 
u  18*.    (Naumann,  B.  1914,  47.  1370.) 


Mol.    wei^t    determined    in    piperidine. 
(Ferchland,  Z.  anorg.  1897.  1«,  17.) 
+H,0.    Solubility  in  HaO. 
100  g.  of  the  sat.  solution  contain  at: 
35*     40®     45®     60®     80®    100® 
60.29  60.65  60.75  61.10  61.29  61.63  g.  CdBr,. 
(Diets,  Z.  anong.  1899,  20.  261.) 

+1  J^HaO.    (fitard,  A.  ch.  1894,  (7)  2. 541.) 
-f4HiO.      Efflorescent.      (Rammelsberg, 
Pogg.  56.  241.) 
Solubility  in  HtO. 

100  g.  of  the  sat.  solution  ccmtain  at: 
0®        18®       30®       38® 
37.92    48.90    56.90    61.84  g.  CdBr,. 
Sp.  gr.  of  sat.  solution  at  18®  « 1.683. 
(Diets,  Z.  anorg.  1899,  20.  261.) 

100  g.  sat.  solution  of  CdBrs+4H20  in 
absolute  alcohol  contain  20.93  g.  CdBrs  at 
15®. 

100  g.  sat.  solution  of  CdBr,+4HtO  in 
absolute  ether  contain  0.4  g.  CdBrs  at  15®. 
(Eder,  Dingl.  221.  89.) 

Cadmium  hydrogen  bromide. 

Deoomp.  by  H,0.  (Berthelot,  C.  R.  91, 
1024.) 

Cadmium  cesium  bromide,  CdBrt,  CsBr. 

Easily  sol.  in  H,0.  (Wells  and  Walden,  Z. 
anorg.  6. 270.) 

CdBrj,   2CsBr.     Decomp. 
above  comp.    (W.  and  W.) 

CdBr,,3C8Br.      Deoomp. 
CdBr,,  CsBr.    (W.  and  \V\) 

Cadmium  Dotassium  bromide,  CdBrt,  KBr+ 

Sol.  in  0.79  pt.  H,0  at  15®;  pptd.  by  alcohol 
and  ether.    (Eder,  Dingl.  221.  89.) 

-f-HjO.  Sol.  in  H2O  without  deoomp.  from 
0.4®-112.5®.    (Rimbach,  B.  1905,  88,  1554.) 

100  pts.  of  the  solution  contain  at: 
0.4®     15.8®       50®      112.5® 
53.75    58.68    68.25      78.10  pts.  of  the  salt. 

CdBr,,  4KBr.  Sol.  in  1.40  pts.  H,0  at  15®; 
pptd.  by  alcohol  and  ether.  (Eder,  Dingl. 
221.  89.) 

Cannot  be  prepared  in  a  pure  state  as  it  is 
decomp.  by  H,0  below  160**.  (Rimbach,  B. 
1905,  88.  1560.) 

Cadmium  rubidium  bromide,  CdBr,,  RbBr. 

Sol.  in  H,0  without  decomp.  from  0.4®  to 
107.5®. 

1(X)  pts.  of  the  solution  contain  at: 
0.4®     14.5®     49.2®     107.5® 
32.65    41.87    58.54      75.77  pts.  of  the  salt. 
(Rimbach,  B.  1905,  88.  1556.) 

CdBr,,  4RbBr.  Sol.  in  H,0  without 
decomp.  from  0.5®  to  114.5®. 

1(X)  pts.  of  the  solution  contain  at: 
0.5®     13.5®     51.5®     114.5® 
47.95    55.17    68.82      79.04  pts.  of  the  salt. 
(Rimbach,  B.  1905,  38.  1561.) 


by   H,0    into 
by    H,0    into 
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CAdmium  sodium  bromide,  CdBrs,  NaBr+ 
2HH,0. 

Sol.  at  15**  in  1.04  pte.  H,0,  3.7  pts.  aba. 
alcohol,  and  190  pts.  ether  (sp.  gr.  0.729). 
(Eder,  Dingl.  281.  89.) 

3CdBr,,  2NaBr-f6HjO.  Stable  in  cone, 
solutions  and  decomp.  only  by  great  dilution. 
(Jones  and  Knight,  Am.  Ch.  J.  1899,  22. 134.) 

Cadmium  bromide  ammonia,  Cdfirt,  2NHt. 

Can  be  crystallized  out  of  warm  NH4OH+ 
Aq.    (Croft.  Phil.  Mag.  21.  356.)   • 

CdBra,  3NH,.  (TassUy,  C.  R.  1897,  124. 
1022.) 

CdBr,,  4NH,.    Deoomp.  by  H,0.    (Croft.) 

Cadmium  bromide  cupric  oxide,  CdBrt, 
3CuO+3H/).  (Mailhe,  A.  ch.  1902,  (7) 
27.383.) 

Cadmium  bromide  hydrazine,  CdBrs,  2NtH4. 
Easily  sol.  in  NH40H+Aq.    (Franzen,  Z. 
anorg.  1908,  60.  280.) 

Cadmium   bromide  hydroxylamine,   CdBrj, 
2NH,0H. 
Sol.  in  hot  HsO  with  formation  of  a  basic 
salt.    Sol.  in  dil.  acids.    Insol.  in  alcohol  and 
ether.    (Adams,  Am.  Ch.  J.  1902,  28.  218.) 

Cadmium  ^ubchloride,  CdiClt. 

Decomp.  by  HiO  and  by  acids.  (Morse 
and  Jones,  Am.  Ch.  J.  1890,  12.  490.) 

Cadmium  chloride,  CdClt. 
SoL  at  20**  40**    60**     80**     100** 

in  0.71  0.72  0.72    0.70    0.67  pts.  H,0. 
(Kremers.  Pogg:  108.  57.) 

Sat.  CdCli-HAq  contains  %  CdCU  at  t**. 


f 

%CdClj 

f 

%CdCIt 

—7 

43.5 

120 

63.0 

-fl 

47.6 

150 

64.8 

6 

49.7 

165 

68.2 

7 

51.3 

170 

68.4 

10 

51.6 

180 

70.1 

19 

52.7 

190 

71.9 

25 

52.9 

200 

72.0 

61 

57.9 

235 

76.0 

82 

58.8 

270 

77.7 

I 


CdCl,-|-Aq  containing  8.91%  CdCli  has 
sp.  gr.  20720** -1.0715.  (Le  Blane  and 
Rohland,  Z.  phys.  Ch.  1896, 19.  282.) 

Sp.  gr.  of  CdClt-f  Aq  at  room  temp, 
taining: 

iCdCl,  11.09      16.30    24.786 

p.  gr.  1.1093     1.1813     0199 

(Wagner,  W.  Ann.  1883, 18-  266.) 

Sp.  gr.  of  CdClt-hAq  at  1874*. 
%CdCl,  57.524    41.547    29.977 

Sp.gr.  1.852      1.515      1.330 

%CdCl,  21.431        14.761 

Sp.  gr.  1.210  1.142 

(de  Muynck,  W.  Ann.  1894,  5S.  561.) 

Sp.  gr.  of  CdClt+Aq  at  18**. 


(fitard,  A.  ch.  1894,  (7)  2.  536.) 

100  mol.  HiO  dissolve  at: 

19.3**     29.7**     40.1**     54.5** 

10.94     12.74     13.15     13.16  mol.  CdCl,. 

(Sudhaus,  Miner.  Jahrb.  BeU.-Bd.  1914,  87. 

19.) 

See    also    under     CdCU+HjO,    CdCl,+ 
2MH1O,  and  CdCl,+4H20. 

gp.  gr.  of  CdClj+Aq  containing  pts.  CdCli 

to  100  pts.  H,0. 

13  26.9         41      pts.  CdCli, 

1.1068     1.2106     1.3100 

55.8        72.5        114.2  pts.  CdClj. 

1.4060     1.5060     1.7266 

(Kremers,  Pogg.  108.  57.) 


%  CdCl, 
^  TdCl, 

Sp.gr. 


1 
1.0063 

20 
1J20O7 

40 
1.4878 


5 
1.0436 

25 
1J2620 

45 
1.5775 


10 
li)919 

30 
1.3305 

50 
1.6799 


15 
1.1443 

35 
1.4075 


(Grotrian,  W.  Ann.  1883, 18-  193.) 

Sp.  gr.  of  CdCl,-f-Aq  at  25**. 
Concentration  of  CdCU+Aq 
1-normal 


Sp.gr. 
1.0779 
1.0394 
1.0197 
1.0098 
(Wagner,  Z.  phys.  Ch.  1890,  8.  36.) 


7r- 
Vr- 


Sp.gr.  of  CdCU-HAq. 

%CdCli 

t» 

8p.  gr.  at  f 

Sp.  «r.  mt  18° 

00503 

17.59 

0.99920 

0.99910 

24.27 

0.99781 

0.0999 

17.70 

0.99964 

0.99958 

22.06 

0.99833 

0.200 

18.31 

1.00038 

1.00044 

24.00 

0.99920 

0.399 

16.86 

1.00239 

1.0022 

24.21 

1.00083 

0.599 

17.49 

1.00406 

1.0039 

25.12 

1.00238 

0.769 

17.58 

1.00580 

1.0057 

21.76 

1.00496 

0.997 

17.55 

1.00754 

1.0075 

19.65 

1.00713 

(Wershofen,  Z.  phys.  Ch.  1890,  8.  4©2.) 
Sp.  gr.  of  CdClj+Aq  at  t**. 


t« 

Normality  of 
CdClt+Aq 

g.  CdCIs  in 
100  g.  of  aolution 

20.5 

3.80 
2.61 
1.76 
1.29 
0.93 
0.52 

44.42 
34.22 
25.90 
19.91 
14.88 
8.84 

1.5648 
1.3941 
1.2438 
l.lOTt 

1.140^ 
1.0801 

(Op 

penheimer,  Z.  f 

>hy8.  Ch.  1898, 

27.454.) 
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Sp.  gr.  of  CdCl,-f  Aq  at  t° 


22 
18.7 
17.2 
16 
17 
22 


Concentration  of  CdCk+Aq 


1  pt.  CdCl,  in  1.3458  pts.  H,0 
1  "  "  "  2,7005  "  " 
1  "  "  "  53.988  "  " 
1  "  "  "  54.18  "  " 
1  '*  "  *'  57.479  "  " 
1   "         "     "  77.232     "      " 


Sp.gr. 


1.6128 
1.2896 
1.0155 
1.0152 
1.0136 
1.0076 


(Hittorf,  Z.  phys.  Ch.  1902,  39.  628.) 


Solubility  in  KCl+Aq  at  t^ 


19.3 


29.' 


40.1 


545 


100  c  HiO  dittolve 


g.  CdClt     g.  KCI 


111.30 
59.59 

26.98 
11.61 

1.44 


129.65 
97.62 
68.23 

47.12 
32.67 
24  26 
15.99 
15.47 

2.42 


133.85 
92.15 

51.90 
37.91 
24.45 
18.97 
19.92 

2.98 


133.90 
102.15 

44  01 
26.13 

4.20 


6.70 

11.09 
30.04 

34.76 
33.94 


0.70 
7.08 

9.89 
13.06 
16.10 
25.97 
33.58 

37.66 
37.21 


2.70 

11.50 
15.21 
21.73 
35.51 
37.63 

40.45 
40.36 


2  32 

18.39 

43.78 

45.52 
43. m 


Solid  phase 


CdClt+2HHjO 

CdCli  +2HHK)  -l-CdCIi, 

KCI+HfO 

CMCli,  KCI+HfO 

CdCli.  KCI  +HiO  -l-CdClt. 

4KCI 

CdCh.  4KC1+KCI 

KCI 


CdCli+3HHK) 

CdCU-l-2HH.O 

CdCli+2HHiO+CdCb. 

KCI+H.O 

CdCU.  KCI+H,0 


CdCh.  KCI  +H»0  -HCdCI*. 

4KC1 

CdCU.  4KCH-KC1 

KCI 


CdCI«+HtO 

CdCU+H«0+CdCI«. 

KCI+HfO 

CdClt.  KCI+H-O 


CdCli.  KCI  +HfO  +CdClf. 

4KCI 

CdCU,  4KC1+KCI 

KCI 


CdClf+HiO 

CdCU-f-H.O-1-CdClf. 

KCl+HfO 

CdCli.  KCI+HK) 

CdCli.  KCI  +HiO  +CdCI«. 

4KCI 

CdClj,  4KCI +KCI 

KCI 


''^o^fluua,  Miner.  Jahrb.  Beil.-Bd.  1914,  87. 
34.) 


Solubility  in  NaCl-HAq  at  f*. 


19.3 


29.7 


40.1 


54.5 


100  g.  HsO  dissolve 


g.  CdCU  g.  NaCI 


111.30 
116.64 

85.15 

40.01 

5.96 


129.65 
132.67 

123.54 

106.16 

91.10 

43  74 

9.43 


133.85 

137.03 
48.17 
13.31 


133.90 
140.42 

52.76 
22.53 


7.52 

12.19 
25.67 
36.76 

35.84 


9.63 

10.10 
12.92 
15.41 
27.46 
37.54 

35.88 


15.14 

29.50 
38.16 

36.18 


19.10 

32.97 
39. C7 

36.82 


Solid  phase 


CdCI,+2HH«0 

CdCIj  +2HHtO  +CdCI.. 

2NaCI+3HtO 

CdCb,  2NaCl  -f  3HtO 

CdCb.2NaCH-3HjO  + 
NaCI 
NaCI 


CdCI,+2HHjO 
CdCIt  +2>iHiO  -hCdClj. 
2NaCH-3HjO 
CdClt.  2NaCI+3H,0 


CdCU.  2NaCI+3HtO  + 
NaCI 
NaCI 


CdClf+H,0 
CdCU+HfO+CdCli. 

2NaCI+3HK) 

CdCU.  2NaCI+3HiO 

CdCU.  2NaCl  +3HjO  + 

NaCI 

NaCI 


CdCU+HfO 
CdCU+HiO+CdCU 

2NaCl+3HiO 

CdCU.  2NaCH-3HjO 

CdCU,  2NaCI+3HiO  + 

NaCl 

NaCI 


At34.5^  Cdn,+2J4H,0-^CdCla-f-H,0  and 

(Sudhaus,  Miner.  Jahrb.  Beil.-Bd.  1914,  87. 

28.) 

•  Insol.  in  SbCl».  (Klemensiewicz,  C.  A. 
1909,  269.) 

Insol.  in  liquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Insol.  or  si.  sol.  in  ethyl  alcohol,  furfurol. 
acetophenone,  ethyl  monochloracetate,  ethyl 
cyanaoetate,  ethyl  oxalate,  ethyl  nitrate, 
amyl  nitrite,  o-nitrotoluene,  pyridine,  piperi- 
dine,  and  quinoline.  Sol.  in  salicylic  alde- 
hyde.   (Lmcohi,  J.  phys.  Chem.  1899,  3.  461.) 

Insol.  in  anhydrous  ether.  (Hampe,  Ch. 
Z.  1887,  n,  847.) 

Readily  sol.  in  alcohol. 

100  pts.  absolute  methyl  alcohol  dissolve 
1.71  pts.  CdCU  at  15.5^ 

100  pts.  absolute  ethyl  alcohol  dissolve  1.52 
pts.  CdClj  at  15.5**.  (de  Bruyn,  Z.  phvs.  Ch. 
10.  783.) 

100  g.  CdCl,+CH,OH  contain  1.5  g.  CdCl,. 
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at  the  critical  temp.    (Centnerezwer,  Z.  phys. 
Ch.  1910,  72.  437.) 

Somewhat  sol.  in  acetone.  (Knig  and 
M^Elro^.) 

Sol.  m  acetone;  insol.  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II,  1014.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1904, 
37.  3601.) 

Difficultly  sol.  in  ethylacetate.  (Naumann, 
B.  1910,  48.  314.) 

Sol.  in  urethane.  (Castoro,  Z.  anorg.  1899, 
20.61.) 

At  IS"",  100  g.  benzonitrile  dissolve  0.06332 
g.  CdCl,.    (Naumann,  B.  1914,  47,  1370.) 

Insol.  in  toluene.  (Baxter  and  Hines,  Am. 
Ch.  J.  1904.  81.  222.) 

Sol.  in  ctiinolin.  (Beckmann  and  Gabel, 
Z.  anorK.  1906,  81.  236.) 

-fHjO.    Solubility  in  HjO. 

1(X)  g.  of  the  sat.  solution  contain  at: 
10**  20°  40"  60** 

57.47        57.35        57.51        57.77 

80*  IQQO 

58.41        59.52  g.  CdCl,. 
110**  is  bpt.  of  the  sat.  solution. 

(Dietz,  Z.  anorg.  1899,  20.  257.) 

-f-2»^H,0.    Solubility  in  H^. 
1(X)  g.  of  the  sat.  solution  contain  at: 
—10**      0°  18°        30**        36** 

44.35    47.37    52.53    56.27    57.91  g.  CdCI,. 
Sp.  gr.  of  sat.  solution  « 1.741. 
(Dietz,  Z.  anorg.  1899,  20.  257.) 

+4H,0.    Solubility  in  H2O. 

100  g.  of  the  sat.  solution  contain  at: 
—9**        0**        -flO**     +15** 
43.58    49.39    55.58    59.12  g.  CdClj. 
(Dietz,  Z.  anorg.  1899,  20.  257.) 

-hoHjO.     (Worobieflf,  Z.  anorg.  1898,  18. 

3H6.) 

Cadmium  hydrogen  chloride,  CdCUt  2HC1+ 
7H,0. 
Decomp.   in   air.     (Bcrthelot,    C.  R.  9U 
1024.) 

Cadmium  cesium  chloride,  CdCIj,  2C8C1. 

Easily  sol.  in  HjO  and  dil.  HCl-hAq;  insol. 
in  cone.  HCl-f  Aq.    (GodeflFroy,  B.  8.  9.) 

Nearly  insol.  m  CsCl+Aq.  (Wells  and 
Walden,  Z.  anorg.  8.  266.) 

CdCIj,  CsCl.  SI.  sol.  in  HjO;  nearly  insol. 
in  CaCl,+Aq.    (Wells  and  Walden.) 

Cadmium  calcium  chloride,  2CdCl3,  CaCl2+ 
7H,(). 

Rather  deliquescent,  and  very  sol.  in  HjO. 
When  ignited  is  only  si.  sol.  in  H2O  with 
evolution  of  heat.    (v.  Hauer,  J.  pr.  68.  432.) 

CdCl,,  2CaCl,-hl2H,().  Very  deliques- 
cent,   (v.  Hauer.) 


Cadmium  cobaltous  chloride,  2CdClt,  CoCh 
+12H,0. 

DeUquescent.  Sol.  in  HiO.  (v.  Hauer.  W. 
A.  B.  17.  331.) 

Cadmium  cupric  chloride,  CdCU,  CuCls  + 
4H,0. 
Sol.  in  H,0.    (v.  Hauer,  W.  A.  B.  17.  331 .) 

Cadmium  hydrazine  chloride,  CdCU, 
NJI4HC1. 

Unstable  in  the  air  when  moist.  Very  sol. 
in  HsO;  si.  sol.  in  alcohol;  sol.  in  NHs+Aq. 
(Curtius,  J.  pr.  1894,  (2)  60.  334.) 

CdCl„2N,H4HCl-f4H,0.  Ver>'  aol.  in 
HjO:  si.  sol.  in  alcohol.  (Curtius,  J.  pr.  1894, 
(2)  80.  335.) 

Cadmium  iron   (ferrous)   chloride,   2CdCU, 
FeCl,-|-12H,0. 
Sol.  in  H,0.    (V.  Hauer,  W.  A.  B.  17.  331.) 

Cadmium  lithium   chloride,   CdClx,  "LiCl-f 
3>^H,0. 
Very  deliquescent.     Decomp.  by  solution 
in  HjO,  but  not  in  alcohol.    (Chaasevant,  A. 
ch.  (6)  80.  39.) 

Cadmium  magnesium  chloride,  2CdC]s, 
MgCl,+12H,0. 
Deliquescent  in  moist,  stable  in  dry   air. 
Easily  sol.  in  H2O  with  absorption  of  heat. 
Much  more  sol.  in  hot  than  in  cold  HjO.    (v. 
Hauer.) 

Solubility  in  H,0  at  t". 


2  4 

20.8 

45.5 

67.2 

121.8 


O.  CdjMgCU  in 
100  g.  solution 


45.61 
49.69 
53.51 
58.14 
65.48 


G.  CdtM^Ch  in 

100  g.  HjO 


83.86 

98.77 

115.10 

138.90 

189.69 


(Rimbach,  B.  1897,  80.  3084.) 

CdCl,,   2MgCl,-|-12H,0.     Ver>'  deliques- 
cent,   (v.  Hauer.) 

Cadmium  manganese  chloride,  2CdClsy 
MnCl2-M2HjO. 
Deliquescent  in  moist,  efflorescent  in   dr>' 


Ueiiquescent  in  moist,  emor 
r.    Sol.  in  HiO.    (v.  Hauer.) 


Cadmium  nickel  chloride,  CdCU,  2XiC],+ 
12H2O. 
Sol.  in  H,0.    (V.  Hauer,  W.  A.  B.  90.  40.) 
2CdCl,,  XiCl,  +  12H,0.    Sol.  in  H,0.     (v. 

Hauer.) 

Cadmium  potassium  chloride,  CdCU,  KCl-h 
»2H,(). 
Sol.  in  HjO  without  decomp.    (v.  Hauer.) 
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+H,0.    100  mol.  H«0  dissolve  at: 
19.3*  29  7*  40  1*  54  5' 

2.65  3il   3.72  4.33  mol.  CdCU,  KCl-hH,0. 

(Sudhaus,  Miner.  Jahrb.  Beil.-Bd.  1914,  37. 

26.) 

Solubility  in  H,0  at  t**. 


G.  CdKCla  in 

G.  CdKCla  in 

100  g.  solution 

100  g.  HsO 

2.6 

21.87 

27.99 

15.9 

26.60 

36.  4 

41.5 

35.66 

55.34 

60.6 

40.67 

68.55 

105.1 

51.67 

106.91 

(Rimbach,  B.  1897,  80.  3079.) 

CdCl,,  2Ka.  100  pts.  H,0  at  15.5*»  dis- 
solve 33.45  pts.  SI.  sol.  in  alcohol.  (Croft, 
PhiL  Mag.  (Z)  21.  356.) 

Solubility  in  salts+Ac}  at  16''. 

C4CI2,  2KC1  is  sol.  without  decomp.  in  the 
following  salt  solutions  at  16**. 


s«lt 


ua 

CaCl, 
KCI 


Mote. 

nit  in 

100  mole 

HtO 


9.3 

3.8 
2.378 


In  1  litre  of  the  solution 
mole 


CdCli        KCI 


0.166 
0.270 
0.507 


0.663 
1.080 
3.195 


RCl 


4.483 
1.887 


of  the 
solution 


1.1380 
1.2333 
1.214 


(Rimbach,  B.  1905,  88.  1568,) 

Cda,.    4KC1.     More  sol.    in   H2O   than 
Cda,,  KCI.    (V.  Hauer.) 

100  g.  HsO  dissolve  at: 
19.3^     29  7*     40  1°       54  5** 
41.65    49105    57!55      69.91  g.  CdCU,  4KC1. 
(Sudhaus,  Miner.  Jahrb.  Beil.-Bd.  1914,  87. 
24.) 

Solubility  in  H,0  at  t*. 


t° 

100  pts.  solution  contain  pts. 

Cd 

CI 

K 

4  0 

23.6 

50.2 

108.8 

109  0 

3.64 

5.66 

9.10 

11.97 

11.91 

9.84 
14.02 
18.09 
23.08 
23.15 

8.31 
11.52 
13.60 
17.10 
17.22 

(Rimbach,  B.  1897,  80.  3080.) 

Decomp.  by  HiO. 

Can  be  recryst.  without  decomp.  from  LiCl, 
CaClt,  or  M^U-l-Aq.  (Rimbach,  B.  1905, 
IS.  1565.) 

The  salt  is  sol.  without  decomp.  in  HCl+Aq 
cootaining  19.8  mole  HCl  per  100  mole  HjO 
at  16'. 

1  L  of  the  solution  contains  0.033  mole 
Cda,,  0.132  mole  KCI  and  8.828  mole  HCl; 
Mj.  gr.  of  the  solution*  1.1403.  (Rimbach, 
B.  1905,  88.  1568.) 


Cadmium  rubidium  chloride,  CdCli,  2RbCl. 

Sol.  in  H,0  and  HCl+Aq.    (Godeffroy,  B. 
8.  9.) 
*  CdCla,  RbCl.    SolubUity  in  HtO  at  t°. 

100  pts.  by  wt.  of  the  solution  contain  pts. 
by  wt.  RbCl,  CdQt. 


t° 

Pts.  RbCl.  CdCU 

1.2 

12.97 

14.5 

16.80 

41.4 

25.31 

57.6 

30.83 

103.9 

46.62 

CdClj,  RbCl  is  sol.  in  HjO  without  decomp. 
from  0-104**.    (Rimbach,  B.  1902,  86.  1303.) 

CdCl,,  4RbCl. 

SolubiUty  of  CdCl,.  4RbCl  and  CdCl,,  RbCl 
in  H,0  at  t^ 


In  100  pts.  by  wt.  of 

Composition  of 

the  solution 

the  solid  phase 

t» 

Pts.  by 
wt.  Cd 

Pu.  by 
wt.  CI 

Pts.  by 
wt.  Rb 

Mol.-% 
mono- 
salt 

Mol.-% 

tetra- 

salt 

0.7 

0.65 

6.52 

14.73 

30 

70 

8.8 

1.07 

7.37 

16.13 

24 

76 

13.8 

1.32 

7.86 

16.93 

16 

84 

42.4 

3.21 

11.35 

22.45 

14 

86 

59.0 

4.61 

13.41 

25.31 

33 

67 

108.4 

8.94 

18.57 

31.15 

•• 

(Rimbach,  B.  1902,  86. 1305.) 

Decomp.  by  HjO  between  0**  and   108**. 
(Rimbach,  B.  1905,  88.  1571.) 

Sol.  in  cone.  HCl  without  decomp.    (Rim 
bach,  B.  1905,  88.  1571.) 

Not  sol.  in  CaCli-l-Aq  and  LiCl-l-Aq  with- 
out decomp.    (Rimbach,  B.  1905,  88.  1571.) 

Cadmium  sodium  chloride,  CdCl«,  2NaCl  + 
3H,0. 
Sol.  in  1.4  pts.  H,0  at  16°.    (Croft.) 
100  mol.  H2O  dissolve  at: 
19.3**        29.7*'        40.1**        54.5** 
3.93  4.29         4.73         5.18  mol.  CdCU, 

2NaCl+3Ht0. 
Stable  between  19**  and  65**. 
(Sudhaus,  Miner.  Jahrb.  Beil.-Bd.  1914,  87. 
25.) 
SI.  sol.  in  alcohol  or  wood  alcohol.    (Croft.) 

Cadmium  strontium  chloride,  2CdCl2,  SrClt  -h 
7HiO. 
Sol.  in  H,0.    (v.  Hauer.) 

Cadmium  chloride  ammonia,  CdCU,  2NH3. 

Nearly  insol.  in  HjO.    (v.  Hauer.) 

CdCU,  3NH,-f-KH,C. 

CdCl,,  4NH,-|-J^H,0. 

CdCU,  5NH,.    (Andrd.  C.  R.  104.  908.) 

CdCU,  6NHa.    Diffici4lv^ift^ldH,0. 
(Schttler  A.  87.  3€f  ^^  bT^OOgir 
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Cadmium    chloride    cupfic    oxide,    CdCU. 
3CuO-f-3H,0. 
Not  deoomp.  by  HjO.     (Mailhe,  A.  ch. 
1902,  (7)  27.  378  and  174.) 

Cadmium  chloride  hydrazine,  CdCU,  2N1H4. 

Insol.  in  H2O. 

Sol.  in  NH40H-f  Aq.  (Franzen,  Z.  anorg. 
1908,60.-279.) 

-fH20.  Insol.  in  HjO;  easily  sol.  in 
XH40H+Aq.  (Curtius,  J.  pr.  1894,  (2)  60. 
345.) 

Cadmium  chloride  hydroxylamiiie,  CdCU, 
2NH,0H. 

SI.  sol.  in  cold,  somewhat  more  in  warm 
HiO.  yery  sol.  inhydroxylamineH-Aq.  Very 
si.  sol.  in  alcohol  and  other  organic  solvents. 
(Crismer,  Bull.  Soc.  (3)  8.  116.) 

Aq  solution  sat.  at  20**  contains  about  1%. 
(AntonoflF,  C,  C.  1906,  II.  810.) 

Cadmium  fluoride,  CdFs. 

Difficultly  sol.  in  HjO.  EasOy  sol.  in  HF-f 
Aq.    (Berzelius,  Pogg.  1.  26.) 

Very  sol.  in  HjO;  insol.  in  95%  alcohol; 
sol.  in  HCl,  H,S04.  or  HNO,-f-Aq  with  evolu- 
tion of  HF.    (Poulenc,  C.  R.  116.  582.) 

1  1.  H/)  dissolves  0.289  mol.  CdF,  at  25^ 
or  100  cc.  sat.  aqueous  solution  contains  4.36 
g.  CdF,  at  25**.  (Jaeger,  Z.  anorg.  1901,  27. 
35.) 

i  I.  of  1.08-N  HF  dissolves  0.372  mol. 
CdF,  at  25^    (Jaeger,  Z.  anorg.  1901,  27.  35.) 

Insol.  in  liquid  NHj.  (Gore,  Am.  Ch.  J. 
1898,  20.  827.) 

Cadmium  eerie  fluoride,  CdF,,2CeF4-f  7H,0. 
Ppt.     Decomp.  by  H,0.     (Rimbach,  A. 
1909,  368.  106.) 

Cadmium  columbium  fluoride. 
See  Fluocolumbate,  cadmium. 

Cadmium  molybdenyl  fluoride. 
See  Fluoxymolybdate,  cadmium. 

Cadmium  silicoii  fluoride. 
See  Fluosilicate,  cadmitun. 

Cadmium  stannic  fluoride. 
See  Fluostannate,  cadmium. 

Cadmium  titanium  fluoride. 

See  Fluotitanate,  cadmium. 
Cadmium  zirconium  fluoride. 

See  Fluozirconate,  cadmium. 
Cadmous  hydroxide,  CdOH. 

Insol.  in  H2O.  Decomp.  by  acids  into 
cadmic  salt.  (Morse  and  Jones,  Am.  Ch.  J. 
12.  488.) 

Cadmium  hydroxide,  Cd02H2. 
Insol.  in  H,0. 
1 1.  Cd0,H,-f  Aq  contains  0.0026  g.  CdOjH, 


at  25^  (Bodl&nder,  Z.  phys.  Ch.  1898,  27. 
66.)  '^  "^  .  ' 

Solubility  in  H,0=2.6xlO-^  (Hera.  Z. 
anors.  1900,  24.  126.) 

Sol  in  acids;  very  sol.  in  NH40H-f  Aq; 
insol.  in  KOH,  NaOH,  Na,CO,,  K,CO,,  and 
(NH4),C0,-hAq. 

Easily  sol.  in  (NH4),S04,  NH4CI,  NH4NO,, 
and  NH4  succinate -l-Aq.    (Wittstein.) 

Freshly  pptd.  CdO,H,  is  sol.  in  alkali 
haloids+Aq.  (Bersch,  Z.  phys.  Ch.  1891,  8. 
392.) 

Solubility  in  NH40H-f  Aa  increases  with 
increase  in  concentration  of  NH4OH.  (Euler, 
B.  1903,  86.  3401.) 


SolubiUty  in  NH40H-f-Aq  at  25^ 

NHa  norm. 

g.  CdO  per  I. 

0  5 
1.0 
1.8 
4.6 

0.24 
0.62 
1.33 
4.92 

(Bonsdorff,  Z.  anorg.  1904,  41.  187.) 

Insol.  in  ethyl,  and  methyl  amine -fAq. 
(Wurtz.) 

Very  si.  sol.  in  HCN-|-Aq  even  when  freshly 
pptd.    (Scbtiler,  A.  87.  48.) 

Not  pptd.  in  presence  of  Na  citrate  (Spiller), 
and  many  non-volatile  organic  sul>stance8. 
(Rose.) 

Cadmium  iodide,  Cdl,. 

Sol.  in  1.13  pts.  H,0  at  15^.  (Eder,  Dingl. 
221.  89.) 

Sol.  at    20"    40**    60**    80**   lOO** 

in  1.08  1.00  0.93  0.86  0.75  pU.  H/D. 

(Kremers,  Pogg.  108.  57.) 

Sat.  Cdl,+Aq  contains  at: 

_40     ^2**     -f-lO"    13"      24"  32" 

42.4  43.7    45.2    44.8    46.5  47.4%  Cdl,. 
54"      64"      76"      94"      95"  135" 

49.5  50.1     52.4    55.1     54.7      62.9%  Cdl,. 
140"    165"    185"    202"    202"      255" 

63.1     68.1     70.7    73.4    73.2    84.5%  Cdl,. 

(fitard,.A.  ch.  1894,  (7)  2.  545.) 

Solubility  in  H,0. 

100  g.  of  the  sat.  solution  contain  at: 

0"         18"        50"        75"       100" 
44.39     46.02     49.35     52.65     56.08  g.  Cdl,. 
(Dietz,  Z.  anorg.  1899,  20.  262.) 

Sp.  gr.  of  Cd  1,4- Aq  containing  pts.  C<1I,  to 
100  pts.  H,0. 


21.4 
1.1681 


43.7 
1.328 


88.5  pts.  Cdl,. 
1.6139 


(Kremers,  Pogg.  111.  60.) 
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Sp.  gr.  of  Cdls+Aq  at  19.5**  containing: 
5  10         15         20         25  %CdI,, 

1.044    1,088     1.138     1.194     1.253 

30        35         40         45         50  %CdI,. 
1.319    1.395     1.476     1.575     1.680 
(KremefB,  calculated  by  Grerlach,  Z.  anal. 
8«285.) 

Sto.  «r.  of  Cdl,-f  Aq  at  18". 
^cOdl,       1  5         10         15         20 

Sp.gr.     1.0071  1.0425  1.0883  1.1392  1.1943 

^cCdl,     25         30         35         40         45 
Sp.gr.     1JJ550  1.3228  1,4000  1.4816  1.5741 
(Grotrian,  W.  Ann.  1883,  18.  193.) 

^.gr.ofCdI,+Aq. 


gCdltper  L 


dS.85 

197.7 


Sp.  sr.       g.CdIs  per  1.       Sp.  gr. 


1.08 
1.162 


289.5 
400 


1.237 
1.328 


Barbier  and  Roux,  Bull.  Soc.  1890,  (3)  8. 
425.) 

Sp.  gr.  of  CdI,-f-Aql 


^tCdh 

f 

Sp.  gr.  at  t" 

Sp.  gr.  at  18" 

0.0429 

17.68 

0.99915 

0.99908 

22.88 

0.99807 

0.100 

17.55 

0.99965 

0.99956 

22.91 

0.99363 

02O4 

17.76 

1.00052 

1.0005 

22.79 

0.99948 

0399 

17.40 

0.00223 

1.0021 

24.30 

1.00082 

0600 

18.00 

1.0038 

OSOO 

17.44 

1.00564 

1.0056 

23.11 

1.00442 

100 

18.00 

1.0072 

(Werahofen,  Z.  phys.  Ch.  1890,  8.  493.) 

Sp.  gr.  Cdlj-hAq  at  1874**  containing: 
31.123         13.677        9.559  %  Cdl,. 
1.338  1.125        1.066 

(de  Muynck,  W.  Ann.  1894,  83.  561.) 

Cdl>+Aq  containing  10.97%  Cdls  has  sp. 
gr.20*/20*- 1.0982. 

Cdls+Aq  containing  16.53%  Cdls  has  sp. 
gr.20'/20'  =  1.1562. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
11282.) 


Sp.gr 

.ofCdI,-f-Aqat20^ 

Normality  of 
CdL+Aq 

%Cdl, 

Sp.  gr. 

1.924 
0.951 
0.447 
0.211 

44.53 

27.07 

14.40 

7.26 

1.5807 
1.2837 
1.1355 
1.0630 

(Forchhdma*,  Z.  phys.  Ch.  1900,  84.  29.) 


Cdli+Aq  containing  1  pt.  Cdlj  in  2.2691 
pts.  H,0  at  17**  has  sp.  gr.  =  1.3341.  (Hit- 
torf,  Z.  phys.  Ch.  1902,  89.  628.) 

Sol.  in  sat.  HI-l-Ag. 

Sol.  in  warm  NH40H+Aq. 

Insol.  in  liquid  NH|.  (Grore,  Am.  Ch.  J. 
1898  20.  827.) 

SI.'  sol*,  in  liquid  NH».  (Franklin,  Am.  Ch. 
J.  1898  80.  827.) 

Sol.  in  sicit.  (Walden,  Z.  anorg.  1900,  86. 
217.) 

Difficultly  sol.  in  POCls.  (Walden,  Z. 
anorg.  1900,  28.  212.) 

Nearly  insol.  in  AsBrt.  (Walden,  Z.  anorg. 
1902  29.  374 ) 

Soi.  in  SOiCl,.  (Walden,  Z.  anorg.  1900, 
28.  215.) 

Sol.  in  15  pts.  alcohol.  (Vogel,  N.  Rep. 
Pharm.  12.  393.) 

Sol.  in  0.98  pt.  abs.  alcohol.  (Eder,  Dingl. 
281.  89.) 

Sp.  gr.  of  Cdli+alcohol. 

%CdI,  Sp.  gr.  20720" 

0  0.7949 

7.28  0.8470 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  284.) 

Sol.  in  5.2  mols.  methyl,  7  mols.  ethyl,  and 
9.8  mols.  propyl  alcohol  at  20**.  (Timofejew, 
C.  R.  112.  1224.) 

Sol.  in  3.6  pts.  ether.    (Eder,  L  c.) 

Sol.  in  2.0  pts.  alcohol-ether  (1  : 1).  (Eder, 
l,c.) 

Very  si.  sol.  in  anhydrous  abs.  ether. 
(Hampe,  Ch.  Z.  1887^  11.  847.) 

100  g.  of  sat.  solution  in  abs.  ether  contain 
0.143  g.  Cdl,  at  12'.  (Tyrer,  Proc.  Chem. 
Soc.  1911,  27. 142.) 

Solubility  in  ether-f  Aq  at  12**. 


%  HiO    ^  ^  .-      %  HfO 

in  ether  %  ^^^    in  ether  %  ^" 


0.0 

0.10 

0.30 


0.143 

0.78 

2.07 


0.50 
0.70 
0.90 


3.36 
4.77 
6.46 


ir^ftl2r%CdI. 


1.00 
1.10 
1.14 


7.30 

8.27 
8.68 


(Tyrer,  Proc.  Chem.  Soc.  27.  142.) 

Solubility  in  benzene       at  16'*    =«0.01% 

"  35**    =0.02% 

Solubility  in  ethyl  ether  at  0**      =0.03% 

"   15.5*^=0.04% 

20.3*^=0.05% 


(Linebarger,  Am.  J^Sci.  1895,^(3)49^52.)^^ 
1014.) 


Sol.  in  acetone.    (Eidmann,  C.  C.  1899,  II. 


1  g.  Cdli  is  sol.  in  4  g.  acetone  at  18**. 
Sp.  gr.  of  sat.  solution  18*^/4** =0.994.  (Nau- 
mann,  B.  1904  87.  4338.) 

Sp.  gr.  of  CdliH-acetone. 


%CdU 

Sp.  gr.  20»/2(r. 

0 
12.02 

0.7998 
0.8929 

(Le  Blanc  and  Rohland,  Z.  phys. 
19.284w)^C)0 
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Sol.  in  chinolin.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  M.  236.) 

100  g.  benaonitrile  dissolve  1.6295  g.  Cdls 
at  18^    (Naumann,  B.  1914  47.  13700 

Insol.  in  methylene  iodide.  (Retgers,  Z. 
anong.  3.  343.) 

SI.  sol.  in  ethylamine.  (Shinn,  J.  ph3rs. 
Chem.  1907,  11.  538.) 

Insol.  in  CSt.  (Arctowski,  Z.  anoiv.  1849, 
6.  257.) 

Solubility  in  methyl  acetate* 0.7-1 .5%; 
2.1%  at  bpt.  (Schrdder  and  Steiner,  J.  pr. 
1909.  (2)  79.  49.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Ipt.  is  sol.  in  54,3  pts.  ethyl  acetate  at  18**. 

The  sat.  solution  has  D18**/4*'«0.9145. 
(Naumann,  B.  1910,  48.  318.) 

Insol.  in  mustard  oil.  (Mathews,  J.  phys. 
Chem.  1905,  9.  647.) 

Mol.  weight  determined  in  piperidine, 
pyridine,  methyl  and  ethyl  sulphide.  (Wer- 
ner, Z.  anong.  1897,  16.  17.) 

Cadmiuin  hydrogen  iodide,  Cdit,  HI+3HiO. 
Decomp.   in   air.      (Dobroserdow,   C.   C. 
1900,  II.  527.) 

Cadmium  CAsium  iodide,  Cdlj,.  Csl  +HtO. 

Sol.  in  HiO  without  decomp.  (Wells  and 
Walden,  Z.  anorg.  6.  271.) 

Cdl,,  2C8l.    As  above. 

Cdl,,  3CsI.  Decomp.  by  H,0  into  the 
above  salt. 

Cadmium  hydrazine  iodide,  CdIs,2N2H4HI. 
Sol.  in  H,0.    (Ferratini,  C.  A.  1912. 1612.) 

Cadmium  mercuric  iodide. 

Very  sol.  in  HjO.  (Berthemot,  J.  Pharm. 
14.  613.) 

Cdli.  3H^I,.  Sol.  in  H,0.  Can  be  re- 
crystallized  m  alcohol.  (Clarke  and  Kebler, 
Am.  Ch.  J.  «.  235.) 

Cadmium  potassium  iodide,  CdU,  KI+HjO. 

Sol.  in  0.94  pt.  H,0  at  15°.  (Eder,  Dingl. 
221.  89.) 

Cdl,,  2KI-f2H,0.  Deliquescent.  Ex- 
tremely sol.  in  H,0.  Sol.  at  15"  in  0.73  pt. 
H|0.  SI.  sol.  in  alcohol  and  wood  spirit,  but 
less  than  Cdl,.    (Croft.) 

Sol.  at  15°  in  1.4  pts.  absolute  alcohol,  24.5 
pts.  ether  (0.729  sp.  gr.),  and  4.5  pts.  alcohol- 
ether  (1:1).    (Eder,  /.  c.) 

Sp.  gr.  of  K,Cdl4+Aq  at  18°. 
7cK,Cdl4       1  5         10         15        20 

Sp.  gr.        1.0065  1.0384  1.0808  1.1269  1.1770 

%K2Cdl4     25         30         35         40         45 
Sp.  gr.        1.2313  1.2890  1.3557  1.4282  1.5065 

(Grotrian,  W.  Ann.  1883,  18.  193.) 


Sp.  gr.  of  K,Cdl4+Aq. 


%K,Cdl4 

f* 

Sp.  gr.  at  t* 

8p.  gr.  at  18* 

0.0328 

18 

0.99895 

0.0596 

18 

0.99921 

0.0804 

18 

0.99938 

0.100 

17.12 

0.99962 

0.99945 

21.82 

0.99872 

0.250 

18 

1.0007 

0.500 

18 

1.0027 

1.003 

17.32 

1.0068 

1.0067 

20.63 

1.0061 

(Wershofen,  Z.  phys.  Ch.  1890,  6.  493.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1904, 
87.  3601.) 

Cadmium  sodium  iodide,  Cdls,  2NaI-h6UsO. 

Deliquescent.    (Croft.) 

Sol.  at  15°  in  0.63  pt.  H,0,  0.86  pt.  abs. 
alcohol,  and  10. 1  pts.  ether  (sp.  gr.  0.729). 
(Eder,  Dingl.  221.  89.) 

Cadmium    strontium    iodide,    Cdit,    Srlt  + 
8H,0.    - 
Deliquesces  in  moist,  effloresces  in  dry  air; 
sol.  in  H,0.    (Croft.) 

Cadmium  iodide  ammonia,  CdIt,  2NHt. 
Decomp.  by  HsO.    (Rammelsberg.) 
Cdls,  4NH|.    (Dawson  and  McCrae,  Chem. 
Soc.  1900,  77.  1246.) 

Cdls.  6NH|.  Decomp.  by  HiO;  sol.  in 
warm,  less  sol.  in  cold  NH40H-|-Aq.  (Ram- 
melsberg.) 

Cadmium  iodide  hydrazine,  Cdls,  2NsH4. 

Easily  sol.  in  warm  NH40H-f  Aq.  (Fran- 
zen,  Z.  anorg.  1908,  60.  281.) 

Cadmium   Iodide   hydrojnrlamine,   Cdls, 
3NH,0H. 
Sol.  in  HsO  and  alcohol.    Insol.  in  ether. 
(Adams,  Am.  Ch.  J.  1902,  28.  218.) 

Cadmium  Iodide  selenide,  Cdls,  3CdSe. 

Easily  decomp.  (Fonces-Diacon,  C.  R. 
1900,  181.  897.) 

Cadmium  iodosulphide,  Cdl,  2CdS. 
Ppt.    (Naumann,  B.  1904,  87.  4338.) 

Cadmium  suboxide,  Cd40. 

Decomp.  by  HsO,  acids  and  XH4OH-I- 
Aq.     (Tanatar,  Z.  anorg.  1901,  27.  433.) 

fcdsO.  Properties  as  oadnK)US  hydroxide. 
(Morse  and  Jones.) 

Cadmium  oxide,  CdO. 

Insol.  in  HsO.  Sol.  in  acids.  Sol.  in 
NH40H-hAq.  Insol.  in  (NH4)sC0,-hAq. 
Easily  sol.  in  NH4Cl-f  Aq,  lees  in  NH4XO.-f 

Aq.    (Brett,  188f  li>ed  by  V^OOglC 
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ImoI.  in  KOH,  NaOH,  K,CO,,  and  Na,CO, 
-rAq. 
See  also  Cadmium  hydroxide. 

Solubility  in  (calcium  8ucrate+8ugar)-f 
M 

1  1.  solution  containing  418.6  g.  sugar  and 
.^1.3  g.  CaO  dissolves  0.22  g.  CdO. 

1  I.  solution  containing  174.4  g.  sugar  and 
14.1  g.  CaO  dissolves  0.48  g.  CdO. 

(Bodenbender,  J.  B.  1865.  600.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904.  37.  3601.) 

Ctdmiinii  pm>zide,  Cd^Os  or  Cd,Oi(?). 

(Haas.) 

CdO,,  Cd(OH),.  (KourUoflF,  A.  ch.  (6)  23. 
431.) 

Very  stable  towards  Hrf^.  Insol.  in  NH4OH 
+Ag.    (Haas,  B.  1884,  17.  2253.) 

4CdO,,  Cd(OH),.  Ppt.  Insol.  in  NaOH + 
Aq.    (Eykmann,  C.  C.  1905, 1.  1629.) 

5CdO,,CdO-h3H,0.  Ppt.  (Teletow,  C.  A. 
1112,  43.) 

Cadmhmi  oxybromide,  CdO,  CdBrt+HjO. 

Decomp.  by  H,0.  (TassUy,  C.  R.  1897, 
124.  1023.) 

-h2HjO.    Stable  in  dry  air;  insol.  in  H,0. 


Taasily,  C.  R.  1897,  124.  1022.) 

-|-3HiO.    Slowly  decomp 
aly.  C.  R.  1897,  124.  1022.) 


+3H/).    Slowly  decomp.  by  H,0.    (Tas- 

597  124.  1022.) 
+7H:0.    (Mkilhe,  C.  R*.  1901,  132.  1561.) 

Cadmium  ozychloride,  CdCU,  CdO+HtO. 

81.  s^l.  in  hot  H,0.  (Habermann,  M.  Ch. 
i.432.) 

+7H,0.  (Mailhe,  BuU.  Soc.  1901,  (3)  25. 
791.) 

2CdO,  Cda,.  Insol.  in  HA  but  slowly 
decomp.  thereby.  (Canzoneri,  Gazz.  ch.  it. 
Vm,  Tl.  (2)  486.) 

Cftdminm  ozyiodide,  CdO,  Cdlj+HsO. 

Decomp.  by  H,0.  (Tassily,  C.  R.  1897, 
124.1023.) 

-H3H2O.  Stable  in  dry  air;  insol.  in  H,0. 
Tawly,  C.  R.  1897,  124.  1022.) 

Cadmiom  photpliide,  CdtPs. 

Sol.  in  HCl+Aq  with  evolution  of  PH,. 
Jkpomever.) 

CdiP.'  Sol.  in  cone.  HCl+Aq.  (Emmer- 
biM(,  B.  12.  152.) 

Eftsily  decomp.  by  acids.  (Kulisch,  A.  231. 
327.) 

CdPj.  Decomp.  by  boiling  cone.  HCl + Aq. 
;  Renault,  C.  R.  76.  283.) 

Ctdminm  lelenide,  CdSe. 
Sol.  in  Ha-f  Aq.    (Uelsmann,  A.  116. 122.) 
Easily  decomp.  oy  adds.    (Fonces-Diacon, 

C.  R.  1900, 131.  897.) 


Cadmium  sulphide,  CdS. 

Insol.  in  H,0. 

Solubility  in  H,0  at  16-18**-6.6  x  10-« 
mols.  per  1.  (Biltz,  Z.  phys.  Ch.  1907,  58. 
«91.) 

1  1.  H,0  dissolves  9.00  x  10^  mols.  CdS 
(artificial  jn-eenockite)  at  18°. 

1  1.  HjO  dissolves  8.86  x  10-«  mols.  pptd. 
CdS  at  18^  (Weigel,  Z.  phys.  Ch.  1907,  58. 
294.) 

Difficultly  sol.  in  hot  dil.  HCl  +  Aq.  Easily 
sol.  in  cold  cone.  HCl-fAq.  (Stromeyer.) 
Sol.  in  HNO|-hAq  (Meissner),  and  boiUng  dil. 
HjSO^-HAq  (1  :6).  (A.  W.  Hoffmann,  A. 
115.  286.)  Verv  si.  sol.  in  NH40H-f  Aq. 
(Wackenroder.  Repert.  46.  226.)  Insol.  in 
KOH,  or  (NH4)«S+Ag.^  Appreciably  sol.  in 
an  acid  solution  of  NH4CI.  (Baxter  and 
Hines,  Z.  anorg.  1905,  44.  160.) 

Much  more  sol.  in  (NH4)jS+Aq  than  us- 
ually supposed.  (Ditto,  C.  R.  85.  402.).  Sol- 
ubility increases  by  warming,  and  at  68^  b 
twice  that  at  ordinary  temperatures.  A  sat. 
solution  of  (NH4)jS  dissolvee  about  2  g.  CdS 
to  a  Utre.  Alkali  sulphides  dissolve  much 
less.    (Ditte.) 

Fresenius  (Z.  anal.  20.  236)  could  not  con- 
firm the  above.  According  to  Fresenius,  CdS 
is  not  appreciably  sol.  in  (NH4),S-f-Aq. 

Insol  inNa,SO,orKCN-|-Aq.   (Fresenius.) 

Insol.  in  NH4CI  or  NHiNO.-j-Aq.    (Brett.) 

Sol.  in  alkali  sulpho-molybdates,  -tung- 
states,  -vanadates,  -arsenates,  -antimonates, 
-stannates-f-Aq.    (Storch,  B.  16.  2016.) 

Insol.  in  Uquid  NHi.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmann.  C.  C.  1899,  II.  1014.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

Min.  Oreenockite.    Sol  in  HCl-HAq. 

Colloidal. — Solution  of  4  g.  colloidal  C  / 
in  a  litre  HjO  remains  transparent  several 
days.  If  it  contains  11  g.  CdS  in  a  litre,  it  is 
completely  coagulated  in  24  hours.  Solutions 
of  salts  of  the  following  concentration  cause 
an  immediate  coa^ation  in  an  aqueous  solu- 
tion of  CdS  containing  3.62  g.  in  a  litre. 


KCI 

KBr     . 

KI 

KCN    . 

KCIO,  . 

KNO,  . 

K,StO. 

K^Oi  . 

KaFe(CN)4 

K4Fe(CN)4 

K,Cr04 

K,Cr,0; 

NaCl    . 

NajSjOa 

NaHCO, 

Na,CO, 

Na,HP04 


1  :  1615 
1  :727 
1  :57 
:  166 
:  1666 
:  1000 
:5000 
:833 
.166 
.100 
1  :400 
1  :  3571 
1  :2666 
1  :98 
1  :333 

Digitized  iDyVjjrj 


1 
1 
1 
1 
1 
1 
<1 
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2451 

10,000 

588 

11,764 

8032 

5617 

41,666 

22,222 

250,000 

285,714 

209 

•  147,058 

.<! 

20 

232,558 

:  192,377 

:  42,555 

:4807 

:8000 

:15 

:  23,255 

.<1 

:  100 

:333 

1.  (3) 

14.  312;  J.  B 

NaC,H,0,    . 
Na  benzoate 
(NHOiCjOi . 
BaCl,  . 
Ba(NO,),     . 
BaStOe 
MgS04 
MnS04 
CdSOi. 
Cd(N03)i     . 
Pb(C10,),     . 

Pb(C,H,02)2 

Hg(CN),      . 
Alt(S04),      . 
Alum    . 
Chrome  alum 
HCl      . 
HjSOi  . 
HCaHjO,      . 
H,C,04      .  . 
Succinic  acid 
Tartaric  acid 
(Prost,  Bdg.  Acad.  BuD.  (3) 
1887.  537.) 

Cadmium  pen/osulphide,  CdS^. 
Insol.  inHjO.    (Schifif,  A.  116.  74.) 
Mixture  of  CdS  and  S.    (FoUenius,  Z.  anal. 

13.  412.) 

Cadmium  potassium  Vulphide,  K2CdsS4. 
(Milbauer,  Z.  anorg.  1904,  42.  439.) 

Cadmium  sodium  sulphide,  3CdS,  Na2S. 

Decomp.  by  HaO.  (Schneider,  J.  pr.  (2) 
8.29.) 

Cadmium  sulfdioiodide. 
See  Cadmium  iodosulphide. 

Cadmium  telluride,  CdTe. 

Not  attacked  by  dil.  acids.  Attacked  in 
the  cold  only  by  HNO,.  (Tibbals,  J.  Am. 
Chem.  Soc.  1909,  31.  908.) 

Cadmic  acid. 

Potassium  cadmate. 

Insol.  in  HjO,  but  gradually  decomp.  when 
in  contact  therewith.  (Meunier,  C.  R.  63. 
330.) 

Cssium,  Cs. 

Decomp.  HtO  with  great  violence.  (Setter- 
berg,  A.  211.  100.) 

Very  sol.  in  liquid  NHj.  (Franklin,  Am. 
Ch.  J.  1898,  20.  827.) 

Cesium  acetylide  acetylene,  CssCs,  CjHz. 

Insol.  in  CeH«  and  in  CHCU.  (Moissan, 
C.  R.  1903,  136.  1218.) 

Cssium  amide,  CsNHz. 

Decomp.  by  HjO.  Very  sol.  in  liquid  NHj. 
(Rengade,  C.  R.  1905,  140.  1185.) 


Cesium  ammonia,  Cs^NHi. 

Sol.  in  liquid  NH,.    (Moissan,  C.  R.  1903, 
136.  1177.) 

Cesium  azoimlde,  CsNj. 
Deliquescent.    Stable  in  aq.  solution. 
224.2  pts.  sol.  in  100  pts.        H,0        at    0*^ 
307.4     "    "     ..  100    "  HiO         "  16=^ 

1.0366     "    "     "  100    "    abs.  alcohol  "   16* 
Insol.  in  pure  ether.    (Curtius,  J.  pr.  1898, 
(2)  68.  283.) 

Cesium  bromide,  CsBr. 
Ppt.    (Chabri6,  C.  R.  1901,  182.  679.) 
Sat.   CsBr-fAq  at  25*   contains  55.23^ 

CsBr.    (Foote,  Am.  Ch.  J.  1907,  37.  125.) 


Cesium  ^'bromide,  CsBra. 

Sol.  in  HjO;  decomp.  by  aloohob. 
SiU.  Am.  J.  143.  17.) 


(Wells, 


Cesium  pe/riabromide,  CsBrt. 

Very  unstable.  (Wells  and  Wheeler,  Sill. 
Am.  J.  144.  42.) 

Cesium  cobalt  bromide,  C8sCoBr4. 

Decomp.  by  HjO.  (Campbell,  Z.  anorg. 
1894,  8.  126.) 

Decomp.  by  HiO  and  by  alcohol.  (Camp- 
bell, Am.  J.  Sci.  1894,  (3)  48.  418.) 

CsiCoBr*.  Decomp.  by  HjO.  (Campbell, 
Z.  anorg.  1894,  8.  126.) 

Decomp.  by  HjO  and  by  alcohol.  (CampH 
bell.  Am.  J.  Sci.  1894,  (3)  48.  418.) 

Cesium  copper  bromide,  CsBr,  CuBrt. 

Sol.  in  HjO  without  decomp.  (Wells  and' 
Walden,  Z.  anorg.  6.  304.) 

2C8Br,  CuBr,.    (W.  and  W.) 

Cesium  iridium  bromide. 
See  Bromiridate,  cesium. 

Cesium  iron  (ferric)  bromide,  CsFeBr4. 

Sol.  in  H,0.  (Walden,  Z.  anorg.  lS94,i,7. 
332.) 

CsaFeBrft-fHiO.  (Walden,  Z.  anorg.  1894, 
7.  332.) 

Cesium  lead  bromide,  CsBr,  2PbBrt. 

Nearly  stable  in  aqueous  solution.  (Wal- 
den.  Sill.  Am.  J.  146.  127.) 

CsBr,  PbBrj.  Decomp.  by  HrO.  (Wal- 
den.) 

4C8Br,  PbBri.    As  above. 

Solubility  determinations  Aow  that  tho 
double  salts  formed  by  cesium  and  lead 
bromides  at  25**  are  CsPbiBr*,.  Crf*bBr»  and 
Cs4PbBre.    (Foote,  Am.  Ch.  J.  1907,  37. 125.) 

Cesium  magnesium  bromide^C^r,  MgBri+ 
6H2O. 
Sol.  in  H,0.    (Wheeler  and  CampbeD,  Z. 
anorg.  6.  275.)^itizedby^OOgie 
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Ccshnn  mercuric  bromide,  CsBr,  2HgBrt. 

Not  deoomp.  by  HsO.  100  pis.  solution 
nt.  at  16°  contain  0.807  pt.  CaBr,  2HgBrs. 
S.  aol.  in  bot  strong  alcohol,  from  which 
OBr,  HgBrs  separates  on  cooling.  (Wells, 
^.  Am.  J.  144.  221.) 

CaBr,  HgBrf.  Deoomp.  by  HsO  into  above 
salt.  Sol.  in  alcohol  without  decomp.  (Wells.) 

2C8Br,  HgBrt.  Decomp.  by  HiO  into 
CsBr,  2H^r,. 

3C8Br,HgBrj.    As  above. 

Ccnnm  molybdenyl  bromide,  2C8Br, 
MoOBr,. 
Weinland  and  Kndll,  Z.  anorg.  1905,  44. 

107.) 

Ccshim  nickel  bromide,  CsNiBis. 
Decomp.  by  HjO.    (Campbell,   Z.  anorg. 

\m,  a.  126.) 

Decomp.  by  HiO  and  by  alcohol.  (Camp- 
bdl,  Am.  J.  gel.  1894,  (3)  48.  418.) 

Ccshmi  osmium  bromide. 
See  Bromosmate,  cesium. 

Ccshim  palladium  bromide. 

See  BromopaUadate,  c«sium  and  bromo- 
piBidite,  cgaium. 

Ccsimi  platinum  bromide. 
See  Bromoplatinate,  cesium. 


I  rutiienium  bromide. 
See  Bromofutiieiiite,  cesium. 

Ccstnm  selenium  bromide. 
See  Bromoselenate,  cesium. 

Ccshnn  tdlurium  bromide. 
See  Bromotellurmte,  cesium. 

CMiom  thaUic  bromide,  CsBr,  TlBr.. 
Sol  in  HjO  with  decomp.    (Pratt,  Z.  anorg. 

\m,  9. 19.) 

By  recryst.  from  HjO,  forms  3CsBr,  2TlBr». 
Pratt  Am.  J.  Sci.  1895,  (3)  49.  403.) 

•ICsbr,  2TlBra.  Can  be  recryst.  unchanged 
from  H,0.    (Pratt,  Am.  J.  Scl.  1895,  (3)  49. 


tin  (stannic)  bromide. 
See  Bromoetannate,  cesium. 


i  zinc  bromide,  3C8Br,  ZnBra. 
SoL  in  H/).     (Wells  and  Campbell,   Z. 
ufiTg. «.  275.) 
2C8Br,  ZnBri.    As  above. 


bromide    columbium   oxybromide, 
2C8Br,  CbOBr,. 
instable  in  moist  air.    Decomp.  by  HtO. 
^onland,  B.  1906,  89.  3059.) 


Cesium  bromochloride,  CsBraCl. 

Properties  as  CsBri.    (Wells.) 
CsBrCl,.    As  above.    (Wells.) 

Cesium  mercuric  bromochloride, 
CsjHgClJBrt. 

Decomp.  by  H,0  finally  to  HgBrj.  (Wells, 
Sill.  Am.  J.  144.  121.)  ' 

CsiHgCliBr.    As  above. 

CsH^lBra.    As  above. 

CsHgaClBr*.    As  above. 

CsHgftClBrio.    As  above. 

Cesium  bromochloroiodide,  CsBrCll. 

More  sol.  in  HjO  than  in  alcohol.  Not 
decomp.  at  once  by  ether.    (Wells.) 

Cesium  bromoiodide,  CsBrlj. 

Decomp.  by  H|0.  Sol.  in  alcohol.  De- 
comp. by  ether  with  residue  of  CsBr.  (Wells, 
SUl.  Am.  J.  143.  17.) 

CsBril.  More  sol.  in  HjO  than  in  alcohol. 
Not  decomp.  by  ether. 

CsBral+Aq  sat.  at  20*^  contains  about 
4.45%CsBr,I.    (Wells.) 

Cesium  carbide,  CssCs. 

Decomp.  by  cold  H2O.  (Moissan,  C.  R. 
1903,  136.  1221.) 

Cesium  chloride,  CsCI. 
Very  deliquescent;  sol.  in  HsO  and  alcohol. 

Solubility  of  CsCl  at  t^ 


Pt«.  by  wt.  of  CsCl 

t° 

in  100  ptfl.  solution 

0.3 

61.9 

10 

63.5 

20 

64.9 

30 

66.3 

40 

67.4 

(Hinrichsen,  Z.  phys.  Ch.  1904,  60.  99.) 

Solubility  of  CsCl  at  t^ 

t° 

%C8C1 

t° 

%  CsCl 

0 

61.7 

60 

69.7 

10 

63.6 

70 

70 

20 

65.1 

80 

71.4 

30 

66.4 

90 

72.2 

40 

67.5 

100 

73  0 

50 

68.0 

119.4 

74.4 

(Berkeley,  Trans.  Roy.  Soc.   1904,  203.  A. 
208.) 

A  normal  solution  of  CsCl  has  sp.  gr.  at 
25*^  =  1.1076.    (W^agner,  Z.  phys.  Ch.  1890,  6. 

36.)  ,      ,     . 

Sp.  gr.  at  20*'/4*'  of  a  normal  solution  of 
CsCl- 1.125815.  (Haigh,  J.  Am^ChempSoc. 
1912,  84.  1151.)  °'^^"^^  byVjOagTe- 
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Sp.  KT.  of  CsCl-hAq. 


G.  e*^|iiiv. 
CsCI  per 
I.  at  1S° 


0.504 
1.002 
2.007 
3.994 


Sp.  gr. 
at  6'>/6« 


1.06556 
1.12962 
1.26705 
1.50514 


Sp.  gr. 
at  18»/18*» 


1  0648? 
1.12825 
1  25452 
1.50100 


at: 


mo* 


1.06452 
1.12750 
1.25307 
1.49859 


(Clausen,  W.  Ann.  1914,  (4)  44.  1071.) 


SoUibility  of  CsCl+HgCIs  in  H,0  iit  ^^^ 


Solubility  of  CsCl-fHgCl.  in  acetone  at  25' 


Solubility  of  CsCl+FeCl,  in  H,0  at  2P. 

.Substance  added 

Pt«.  by  weight  in  100  pts. 
of  aolution 

FeCb 
grains 

CeCI 

grama 

FeCli 

CuCI 

0 

65 

0 

65.0 

0  6 

n  6 

0.45 

55.18 

1.4 

10.2 

2.1 

52.38 

2.2 

8.8 

5.24 

51.44 

2  0 

7.4 

7.8 

47.70 

3.8 

6.0 

8.93 

41.15 

4.6 

4.6 

15.34 

25.25 

5.4 

2.8 

21.65 

14.96 

6.2 

1.4 

27.96 

8.42 

35 

0.2 

48.71 

0.94 

35 

0 

83,89 

0 

Solution  contains      1 

%  HgCU 

%CaCl 

57.74 

0.00 

57.79 

0.13 

57.74 

0.20 

52.54 

0.22 

49.83 

0.32 

44.32) 
44.46} 

0.501 
0.44; 

39.65 

0.48 

28.48 

0.48 

26.96; 

0.521 
0.61} 

27.321 

21.50 

0.46 

13.08 

0.45 

0.16 

0.19 

0.17 

0.25 

0.02 

0.11 

0.00 

0.032 

Solid  phtLM 


HgCl. 

HgCl.+C8Hg*Cl„ 

CsHg.Cl„ 


C8Hg.Clu+C8Hg,CU 

tl 

CsHgjCU 

(« 

CsHgtCU-fCsHgCl, 

(( 

CsHgCl, 

a 

Mixtures  of  salts 
CsCl 


K^lulmn  eunliuiis 

i^lid  riKas*- 

%  CiCH 

*v  HgCU 

ti5  m 

0  00 

Cf^Cl 

05, 7X 

0  215 

Cflt.?]+Ca,HFCM. 

m^M* 

0  32 

Cs,HffCli 

Tu  01 

0  54 

*' 

B2rAh 

1  23 

i. 

51.08 

I  44 

Ca3H|jC^U-hCf.,HKC'l, 

49  30 

1  49 

Cs^HrCIi 

45  9h 

1  60 

** 

in  -^i 

17:4 

tsjIlgCh+CxHRCI, 

:*8  6.3 

1  :*2 

CsHgCI, 

17  m 

0  M 

'■ 

I  o:^ 

l>  42 

*j 

0  5] 

i.m 

CuHgCI.+CsHfcCl. 

010 

2  91 

CsHfoCl. 

0  m 

3  7h 

C,HK,CU+CiiHB,C't„ 

i»    14 

4  <»;* 

" 

0  n 

\  m 

CsHgtCl,. 

a  2;> 

1    r^  M 

*' 

i)  is 

1     7.09 

C.HKXI.,+Il(Etl, 

um 

6. (XI 

HbCU 

iTitaie,  Am,  Ch.  J.  190:i  30.  :i40  i 


^Uliou  in  iK-Hcmi'  ^ni,  nX  25'  vnn- 


(Foote  and  Haigh,  J.  Am.  Ch.  Soc.  1911,  SS. 
461.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909.  42.  3790.) 

Solubility  in  glycol  at  ord.  temp.  =  10.6- 
10.8%.  (de  Coninck,  Belg.  Acad.  Bull.  1906. 
359.) 

Insol.  in  anhydrous  pyridine  and  in  97 ^c 
pyridine -f-Aq.  SI.  sol.  m  95%  pyridine-f  Aq 
and  in  93%  pyridine +Aq.  (Kahlenberg,  J 
Am.  Chem.  Soc.  1908,  80.  1107.) 

Cssium  chromium  chloride,  2C8Cl,CrCls  + 
H,0. 

Stable  in  the  air.  Sol.  in  H,0.  (Wells,  Z 
anorg.  1895,  10.  182.) 

2C8Cl,CrClj-h4HtO;  hydroscopic;  v«y  soL 
inHjO.    (Wells, /.c.) 

Cssium  /e/ro-oguochromium  chloride^ 
CrCl,(0H,)4.Cl,  2C8C1. 
Ppt.    (Werner,  B.  1901,  84.  1602.) 

Csvum  cobalt  chloride,  CsCoCIs4-2HsO. 

Decomp.  by  H2O  and  alcohol.  (Campbell 
Z.  anorg.  1894,  8.  126.) 

CsjCoCli.  Decomp.  by  H,0  and  by  al 
cohol.    (Campbell,  Z.  anorg.  1894,  8.  126.) 

CsjCoCU.  Decomp.  by  H,0  and  by  al 
cohol.    (Campbell,  Z.  anorg.  1894,  8.  126.) 

Cesium  cuprous  chloride,  CsCI,  CutClt. 

Decomp.  by  H,0  into  CuCl»,  CsCI.  (Wells 
Z.  anorg.  6.  306.) 

3C8C1,  CujCU.    (Wells.) 

6CsCl,  Cu,Cl,.    (Wells.) 

Cesium  cupric  chloride,  2CsCI,  CuClt. 
Easily    sol.    in    H,0    and   dil.    HCl-f  Aa 
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Sol.  in  small  amount  H9O  without  decomp. 
Wells  and  Dupee,  Z.  anorg.  6.  300.) 

+2H,0.    Efflorescent.    (W.  and  D.) 

30C1,  2Cua,-f2H,0. 

CfiCl,  CuCli.  Sol.  in  HjO  without  decomp. 
iW.  and  D.) 

Ccfhnn  gold  clikMride. 
See  Cliloniiinite»  c«8tum. 

Ccshtm  iridhim  (e^ochloride. 
See  Chloriridate,  cesium. 


iron    (ferric)   chloride,   C8FeCl4  + 
.4H,0. 
Sol.  in  HjO,    Decomp.  in  the  air.    (Wal- 
den,  Z.  anorg.  18M,  7.  332.) 
C8,Fen»+H,0.    Sol.  in  H,0.    (Walden.) 
C8»FeCU-hH,0.    Sol.inHjO.    (Walden.) 

C«8iiim    lanthanum    chloride,    CsaLaCl6+ 
4H/). 
Very   hydroscopic.     Easily   sol.   in   HiO. 
R-  J.  Meyer,  Z.  anorg.  1914,  86.  273.) 

Ccsdtm  lead  chloride,  CsCl,  2PbCl2. 

Nearly  stable  in  aqueous  solution.  (Camp- 
bdl,  Sill.  Am.  J.  146.  126.) 

C«C1,  PbCl,.  Decomp.  by  H,0.  (Camp- 
beU.) 

4CsCl,  FbClt.    As  above.    (CampbeU.) 

Csstnm  lead  (e/rochloride. 
See  Chloropliimbate,  c»sium. 

Csstnm  magnesium  chloride,  CsCl,  MgCli+ 
6H1O. 
Sol.   in  H,0.     (Wells  and  Campbell,  Z. 
anorg.  6.  275.) 

Csstnm  manganous  chloride,  CsCl,  MnCIt+ 
2H,0. 

Not  ddiquescent;  sol.  in  HjO.  (Saunders, 
\m.  Ch.  J.  14.  143.) 

2CsCL  MnQj.    (Godeffroy.) 

-f-2HHjO.    (Godeffroy.) 

-I-3H/).  Sol.  in  K/y.  Cone.  HCl-|-Aq 
predpitates  'anhydrous  salt  from  aqueous 
*r)Iution.    (Godeffroy,  B.  8.  9.) 

The  only  salt  which  exists  contains  2H3O. 
Saunders,  Am.  Ch.  J.  14.  143.) 

Ccstnm  manganic  chloride,  2C8C1,  MnClj. 

Easily  decomp.  (Meyer  and  Best,  Z. 
anorg.  1899,  22.  187.) 

Ccshim  mercuric  chloride,  CsCl,  HgCIi. 

100  pU.  solution  sat.  at  17''  contain  1.406 
pu.  CftHgCU.  Not  decomp.  by  HjO.  Insol. 
m  absolute  alcohol,  but  sol.  on  diluting  with 
• ,  vol.  H/).    (Wells,  Sill.  Am.  J.  144.  221.) 

2C0CI,  HgC]«.  Easily  sol.  in  HjO  and  dil. 
HO-hAq;  insol.  in  cone.  HCl+Aq.  (Godef- 
froy.) 


J 


3CsCl,  HgClt.  Decomp.  by  H.O;  on  re- 
crystallizing  from  HjO,  CsCl,  HgCl5  is  finally 
formed.  (Wells,  Sill.  Am.  J.  144.  221.) 
CsCl,5HgCl,.  Decomp.  by  H,0.  (Wells.) 
Solubility  determinations  show  that  the 
only  double  salts  of  CsCl  and  HgCU  which 
exist  at  25*'  are  Cs  JIgCU,  C82HgCl4,  CsHgCl,, 
CsHg^U,  CsHgsCl,,.  (Foote,  Am.  Ch.  J 
1903,  30.  340.) 

Caesium  molybdenum  chloride,  CssMoCl 
H,G. 

Sol.  in  HjO.  Nearly  insol.  in  alcohol  and 
ether.    (ChUesotti,  C.  C.  1903,  II.  652.) 

Cssium  molybdenyl  chloride,  CsCl, 
MoOtClj-hHA 

Hygroscopic.  Decomp.  by  HjO.  (Wein- 
land  and  Knoll,  Z.  anorg.  1905,  44.  93.) 

2C8C1,  MoOtCU.  Hygroscopic.  Decomp. 
by  HiO.  (Weinland  and  Kndll,  Z.  anorg. 
1905  44.  92  ) 

2d8Cl,'  6MoO,Clt+22H,0.  Ver\'  hygro^ 
scopic.  Decomp.  by  HjG.  (Weinland  and 
Knoll,  Z.  anorg.  1905,  44.  94.) 

2CsCl,  M0OCI3.  Only  si.  sol.  in  H2O. 
(Nordenskj5ld,  B.  1901,  34.  1673.) 

Caesium  neodymium  chloride,   CsaXdCl«-h 
5HtO. 
Very   hydroscopic.      Easily   sol.    in   HiO. 
(R.  J.  Meyer,  Z.  anorg.  1914,  86.  273.) 

Caesium  nickel  chloride,  2C8C1,  NiCIj. 

As  the  corresponding  Cu  salt. 

CsNiCli.  Decomp.  by  H2O  and  by  alcohol. 
(Campbell,  Am.  J.  Sci.  1894,  (3)  48.  418.) 

Cssium  palladium  bichloride. 
See  Chloropallad<te,  ^caesium. 

Cssium  palladium  tetrachloride. 
See  Chloropalladate,  caesium. 

Cssium  praseodymium  chloride,  C8sPrC]«  + 
5H,0. 
Very   hydroscopic.     Easily   sol.    in   HjO'. 
(R.  J.  Meyer,  Z.  anorg.  1914,  86.  273.) 

Caesium  rhodium  chloride. 
See  Chlororhodite,  caesium. 

Cesium  ruthenium  chloride. 

See  Chlororuthenite,  cssium  and  chloro- 
ruthenate,  caesium. 

Caesium  ox]yruthenium  chloride, 
CsiRuOsCU. 
Ppt.;  decomp.  by  H2O;  sol.  in  cold  HCl. 
(Howe,  J.  Am.  Chem.  Soc.  1901,  23.  779.) 

Caesium    samarium    chloride,    CsjSmCU-h 
5H,0. 
Very   hydroscopic.     Easily   sol.    in    HjO. 
(R.  J.  Meyer,  Z.  anorg.  1914,  86.  2^l)e 
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Cssiiim  silver  chloride,  2C8C1,  Ag;Cl. 

Easily*  decomp.  by  HjO.  (Wells  and 
WTieeler,  Sill.  Am.  J.  144.  156.) 

Cesium  tellurium  chloride. 
See  Chlorotellurate,  cesium. 

Cesium  thallic  chloride,  2C8CI,  TlCl,. 

By  recryst.  from  HjO  forms  SCsCl,  2T1C1|. 
(Pratt,  Am.  J.  Sci.  1895,  (3)  49.  398.) 

-hH,0.  Readily  sol.  in  hot  H,0  but  3CsCl, 
2T1C18  cryst.  from  the  solution.  (Pratt,  Am. 
J.  Sci.  1895,  (3)  49.  399.) 

3C8C1,  2T1C1,.  Can  be  recryst.  from  H,0 
without  change.  (Pratt,  Am.  J.  Sci.  1895,  (3) 
49.  401.) 

3C8C1,  TlCla4-2H20.  Sol.  in  36.4  pte.  H,0 
at  17°  and  3  pts.  at  100**.  (Godeffroy.  Zeitsch. 
d.  allgem.  osterr.  Apothekerv.  1880.  No.  9.) 

Cesium  tin  (stamiic)  chloride. 
See  Chlorostamiate,  cesium. 

Cesium  titanium  chloride,  TiCls,  2CsCl+ 
H2O. 

Difficultly  sol.  in  H,0.  (St&hler,  B.  1904, 
87.4409.) 

Cesium  tungsten  chloride,  CsjWsCU. 

Nearly  insol.  in  cold  HiO. 

Sol.  in  a  hot  mixture  of  equal  pts.  HsO  and 
cone.  HCl. 

Nearly  insol.  in  cone.  HCl. 

Sol.  in  very  dil.  NaOH-f  Aq. 

Nearly  insol.  in  most  organic  solvents. 
(Olsson,  B.  1913,  46.  574.) 

Cesium  nranous  chloride,  CssUCU. 

As  K  salt.  (Aloy,  Bull.  Soc.  1899,  (3)  21. 
264,) 

Cesium  unmyl  chloride,  2CsCl,  (U02)C1|. 

Sol.  in  H,0.  (Wells,  Z.  anorg.  1895,  10. 
183.) 

100  pts.  of  the  solution  contain  at  29.75% 
56.07  pts.  UOtCl,,  2CsCl.  (Rimbach,  B. 
1904,  37.  468.) 

Pptd.  from  aq.  solution  by  gaseous  HCl. 
(Wells,  Am.  J.  Sci.  1894,  (3)  60.  251.) 

Cesium  vanadium  chloride,  Cs2VdCU+H30. 
Difficultly  sol.  in  HjO  and  alcohol.    (St&h- 
ler,  B.  1904,  37.  4412.) 

Cesium  zinc  chloride,  3CsCl,  ZnClx. 

Sol.  in  H/).  (Wells  and  Campbell,  Z. 
anorg.  6.  275.) 

2C8C1,  ZnCli.  Easily  sol.  in  H2O  and  dil. 
HCl+Aq.  Insol.  in  cone.  HCl  4- Aq.  (Godef- 
froy.) 


Csesium  chloride  chromic  ozychloride, 
2CsCl,  CiOCl,. 

Decomp.  in  the  air. 

Sol.  in  cone.  HCl  without  decomp.  (Wein- 
land,  B.  1906,  39.  4045.) 

Cesium    chloride    columbium    ozy^doride, 
2CsCl,  CbOCl,. 
Decomp.  by  H,0.     (Weinland,  B.    1906. 
39.  3057.) 

Cesium  chloroiodlde,  CsCUI. 

Properties  as  CsBrClI.    (Wells.) 

CsClJ.  SI.  sol.  in  HjO,  from  which  it  can 
be  recrystallized  without  decomp.  (Wdtls 
and  Wheeler.) 

Cesium  mercuric  chloroiodide,  CssHgClt Is, 
Decomp.  instantly  by  H,0  to  Hglt.  (Wells.) 

Cesium  fluoride,  CsF. 
Ppt.    (Chabri^,  C.  R.  1901,  132.  680.) 
+1  J^,0.  100  g.  H«0  dissolve  366.5  g  CsF 

at  15**.  (de  Forcrand,  C.  R.  1911,  162.  1210.) 

Cesium  hydrogen  fluoride,  CsHFt. 
Ppt.    (Chabri4,  C.  R.  1901,  132.  680.) 

Csesium  tantalum  fluoride. 
See  Fluotantalate,  cesium. 

Cesium  tellurium  fluoride,  CsF,TcF4. 

Decomp.  by  H,0.  (Wells,  Am.  J.  Sci.  1901, 
(4)  12.  190.) 

Cesium  titanium  fluoride. 
See  Fluotitanate,  cesium. 

Cesium  zirconium  fluoride. 
See  Fluozhxonate,  cesium. 

Cesium  hydride,  CsH. 

Decomp.  by  HjO  with  evolution  of  H,. 
(Moissan,  C.  R.  1903,  136.  589.) 

Cesium  hydroxide,  CsOH. 

Very  deliquescent,  and  sol.  in  HjO.  Sol. 
in  alcohol. 

79.41  %  CsOH  is  contained  in  a  sat.  aq.  solu- 
tion at  16**.  (de  Forcrand,  C.  R.  1909,  1«9. 
1344.) 

75.08%  CsOH  is  contained  in  sat.  aq.  solu- 
tion at  30**.  (Schreinemakers,  C.  C.  1909,  1. 
11.) 

Cesium  iodide,  Csl. 

Sol.  in  H,0. 

100  pts.  HjO  dissolve  44  pts.  Csl  at  0**; 
66.3  pts.  at  14.5*';  160  pts.  at  6^. 

Sp.  gr.  of  Csl-I-Aq  sat.  at  14*»  1.393. 
(Betekoff,  Bull^^^-bf^tersb.  (4)  2.  197.) 


CALCIUM  AMALGAM 


143 


Ccsnm  periodide. 

Solubility  determiaations  show  that  Csia 
and  Cdi  are  the  only  periodides  of  cjesium 
existing  between  —i'*  and  +73**.  (Foote, 
Am.  Ch.  J.  1903,  29.  203.) 

Ccsimn  iriiodide^  Csls. 

1  can.  sat.  CsI-f-Aq  dissolves  0.0097  k. 
Csli,  and  sp.  gr.  of  solution  is  1.154.  Only  si. 
decomp.  by  solution  in  HjO.  Much  more 
sol  in  alcohol  than  in  H3O.  Not  immediatelv 
decomp.  by  ether.  (Wells,  Sill.  Am.  J.  148. 
17.) 

Ccstnm  pen/oiodide,  Csl«. 

Cssiiim  cobalt  iodide,  CssCoIi. 

Decomp.  by  HjO.  (Campbell,  Z.  anorg. 
IS94, 8. 12.) 

Deliquescoit;  decomp.  by  HsO  and  by 
alcohol.  (Campbell,  Am.  J.  Sci.  1894,  (3) 
4S.  418.) 

Cctiiim  lead  iodide,  CsPbli. 

SI.  80I.  in  hot  Csl  -f  Aq.  (Wheeler,  Sill.  Am. 
J.  145. 129.) 

Ccshtm  mercuric  iodide,  Csl,  2Hgl3. 

Decomp.  by  H,0  finally  into  Hglj.  (Wells, 
SilL  Am.  J.  144.  221.) 

2C8l,  3HgI,.  Decomp.  by  H,0  finally  into 
Hgli. 

Csl,  Hglj.    As  above. 

2C«I,  Hgli.  Decomp.  by  HiO;  insol.  in 
alcohol. 

3C8l,  Hglf .    As  above. 

Cttiitm  sflver  iodide,  Csl,  Agl. 

(Penfidd,  Z.  anorg.  1.  100.) 

Csl,  2Agl.  More  sol.  in  hot  than  in  cold 
scetone.     (Marsh,   Chem.   Soc.    1913,   108. 

:s2.) 

Ccsimn  telluritim  iodide. 
See  lodoteUunite,  c«8ium. 

Ccsinm  dmllic  iodide,  Csl,  Til,. 

Deoomp.  by  HjO.  (Pratt,  Am.  J.  Sci. 
m,  (3)  49.  403.) 

Ccshnn  zinc  iodide,  3CsI,  Znli. 

SoL  in  H,0.  (Wells  and  Campbell,  Z. 
«>OTj.  6.  275.) 

2Cal,  Znl|.    As  above. 

(^lettnm  oxide,  CeiO. 

Absorbs  HiO  and  COj  from  the  air. 
"Monp.  by  H/)  and  by  liquid  NH,.  (Ren- 
^  C.  R.  1906,  148.  593.) 

Ccttom  dioxide,  CsjOt. 

,^Deoomp.  by  Hrf).    (Rengade,  C.  R.  1905, 

1*0.1537.) 


CflBsium  ^rioxide,  CssOi. 

Decomp.  by  Hrf).  (Rengade,  C.  R.  1905, 
140.  1537.) 

Cssium  te/roxide,  CstOi. 

Decomp.  by  HjO.  (Rengade,  C.  R.  1905, 
140.  1538.) 

Cesium  sulphide,  CsjS+4H,0. 

Deliquescent;  very  sol.  in  HjO.  (Biltz, 
Z.  anorg.  1906,  48.  300.) 

CiBsium  disulphide,  CstSs. 

Anhydrous.  Sol.  in  HjO.  Hydroscopic. 
(Biltz,  Z.  anorg.  1906,  50.  72.) 

-fHiO.  From  CsiS2-hAq.  Hydroscopic. 
(BUtz,  Z.  anorg.  1906,  50.  72.) 

Csesium  /risulphide,  Cs«St. 

Anhydrous.  Sol.  inHaO.  Not  hydroscopic. 
(Biltz,  Z.  anorg.  1906,  50.  75.) 

-hH,0.  From  CsA+Aq.  (BUtz,  Z. 
anorg.  1906,  50.  76.) 

CflMium  ^rosulphide,  CstSf. 

Sol.  in  HtO.  Insol.  in  abs.  alcohol.  (Biltz, 
Z.  anorg.  1906,  48.  305.) 

Csesium  peit/osulphide,  CstSt. 

Mpt.  2**.  Not  hydroscopic.  Very  sol.  in 
cold  70%  alcohol.    (Biltz,  B.  1905,  fe.  129.) 

C«sium  hydrogen  sulphide,  CsHS. 

Deliquescent;  very  sol.  in  HjO.  (Biltz, 
Z.  anorg.  1906,  48.  300.) 

Cesium  copper  <«^ra8ulphide,  CsCuSi. 

81.  sol.  in  oold  HtO. 

Decomp.  by  cone,  and  dil.  HCl,  HjS04  and 
HNO,. 

SI.  sol.  in  alcohol.    (Biltz,  B.  1907,  40.  978.) 

Galduiiiy  Ca. 

Decomp.  HiO  violently.  Slowly  attacked  . 
by  cold  HiS04.  Dil.  H,S04-fAaor  HCl+Aq 
attack  violently  and  dissolve.  Dil.  H^Oa-f- 
Aq  oxidizes,  but  fuming  HNOi  scarcely  at- 
tacks even  on  boiling.  (Bunsen  and  Matthies- 
sen.)  Not  attacked  by  anhydrous  alcohol. 
(Liea-Bodart  and  Jobin,  A.  ch.  (3)  64.  364.) 

Pure  Ca  is  only  very  slowly  decomp.  by«  • 
HjO  at  ordinary  temp.;  sol.  in  HCl,  iiNOi,, 
HjSOi.    (Moissan,  C.  R.  1898,  129.  589.) 

Insol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
1898,  20.  827.) 

J^  ccm.  oleic  acid  dissolves  0.0334  g.  Ca  , 
in  6  days.    (Gates,  J.  phys.  Chem!  1911,  16. 
143.) 

Calcium  mnalgam,  CaiHgi. 

Decomp.  HjO  readily.  (Fer^,  C.  R.  1898, 
127. 619.)  ^ 

CaHgft.  Rapidly  decomp.  in  moist  air. 
(Schttrger,  Z.  anorg.  1900,  26.  425.) 
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Calcium  amide,  Ca(NHs)s. 

(Moissan,  A.  oh.  1899,  (7)  18.  326.) 

Calcium  ammonia,  Ca,  4NHt. 

Decomp.  at  ordinary  temp.;  takes  fire  in 
contact  with  the  air;  si.  sol.  in  liquid  NHt. 
(Moissan.  C.  R.  1898,  127.  691.) 

Ca,6NH|.  (Kraus,  J.  Am.  Chem.  Soc. 
1908,  80.  665.) 

Calcium  arsenide,  CasAss. 

Decomp.  by  cold  HjO;  insol.  in  cold  fuming 
HNOa;  very  sol.  in  hot  HNO,.  (Lebeau, 
C.  R.  1899,  128.  98.) 

Calcium  azoimide,  Ca(Ns)t. 

Hydroscopic;  explosive. 
38.1     pts.  sol.  in  100  pts.       H,0        at    0** 

45.0  **    **     "  100    "  H,0         ''  15.2 
0.211  '*    "     "100    "    abs.  alcohol  '*  16. 

Sol.  in  HaO;  decomp.  when  heated  and  on 
standing  in  the  air.  (Dennis,  Z.  anorg.  1898, 
17.  21.) 

Insol.  in  pure  ether.  (Curtius,  J.  pr.  1898, 
(2)  68.  286.) 

Calcium  boride,  CaBe. 

Not  decomp.  by  H^O  at  250°;  sol.  in  fused 
oxidizing  agents. 

Inso].  in  aq.  acids;  si.  sol.  in  cone.  H2SO4; 
sol.  in  dil.  or  cone.  HNO3.  (Moissan,  C.  R 
1897,  126.  631-32.) 

Calcium  bromide,  CaBrs. 

Very  deliquescent.  100  pts.  H2O  dissolve — 
at    0**       20*       40'       60'       105** 

125  143  213  278  312  pts.  CaBr,. 
(Kremers,  Pogg.  108.  65.) 

Sat.  CaBrj+Aq  contains  at: 

22**     22**     — 14°      — 7**       — 5' 

50.'5      50.2      52  5      526      52.6%  CaBr, 

+8*"       9°  ir        '20**         50" 

53.1  55.1      55.7      57.1      62.6%  CaBr, 
(fitard,  A.  ch.  1894,  (7)  2.  540.) 

Sp.  gr.  of  CaBr2-f-Aq  at  19.5**  containing: 
5  10         15         20         25  %CaBr,, 

1.044     1.089     1.139     1.194    1.252 

.30         35  40         45         .50  %  CaBr,. 

1.315     1.385     1.461     1.549     1.641 
(Kremers,  Pogg.  99.  444,  calculated  by  Ger- 
.   lach,  Z.  anal.  8.  28.5.) 

SI.  sol.  in  liquid  NH3.  (Franklin,  Am.  Ch. 
.  J.  1898,  20.  827.) 

Very  sol.  in  alcx>hol.    (Henry.) 
Sol.  in  acetone.    (Eidmann,  C.  C.  1899,  II. 
1014;  Xaumann,  B.  1904,  87.  4328.) 

Sol.  in  methvl  acetate.  (Naumann,  B, 
1909,  42.  .3790.)* 


Sol.  in  ethyl  acetate.    (Naumann,  B.  1910. 
43.  314.) 

Insol.  in  benzonitrile.  (Naumann,  B.  1914, " 
47. 1370.) 

+4H,0.    (KuznetEOv,  C.  A.  1911.  842.) 

-h6H,0. 

Calcium  manganous  bromide,  CaMnBr4+ 
4H,0. 

SI.  hydroscopic.  Unstable.  (Ephraim,  Z. 
anorg.  1910,  67.  377.) 

Calciiim  mercuric  bromide. 
Decomp.  by  H,0.    (v.  BonsdorfT.) 

Calcium  molybdenyl  bromide,  CaBr,, 
2MoOBr,-h7riiO. 
(Weinland  and  Knoll,  Z.  anorg.  1905,  44. 
112.) 

Calcium  stamiic  bromide. 
See  Bromostamute,  calcium. 

Calcium  bromide  ammonia,  CaBr,,  6XH«. 
Sol.inHsO.  (Rammelsberg,  Pogg.  66. 239.) 

Calcium  bromide  hydrazine,  CaBr,,  3N,H4. 

Easily  sol.  in  H,0.  (Fransen,  Z.  anorg. 
1908,  60.  288.) 

Calcium  bromofluoride,  CaBr,,  CaF,. 

Decomp.  by  H,0.  (Defacqa,  A.  ch.  1904, 
(8)  1.  357.) 

Calcium  carbide,  CaC,. 

Sp.  gr.  2.22  at  18**.  Insol.  in  fuming  HNO, 
and  cone.  H,S04  but  readily  decomp.  by 
dil.  acids  and  H,0.  (Moissan,  Bull.  Soc. 
1894,  (3)  11.  1005.) 

Insol.  in  HCl  in  the  cold,  but  decomp.  at 
red  heat.  Strong  min.  acids  do  not  act  in 
the  cold;  sol.  in  glacial  acetic  in  the  cold; 
sol.  in  fused  alkali.  (Venable,  J.  Am.  Chera. 
Soc.  1895,  17.  307-310.) 

Calcium  chloride,  CaCl,. 

Very  deliquescent.  Very  sol.  in  HaO  with 
evolution  of  heat. 

Anhydrous  CaCIj  is  «H>I.  in  1.459  pts.  HjO.    <G«rl»rt».) 

Anhydrous  CaCU  is  sol.  in  1.58  pU.  Ht<)  at  lOJi^. 
(Kremers.  Pogg.  lOS.  65.) 

Anhydrous  CaCli  U  sol.  in  1.35  pts.  HiO  at  20*:  0.S3 
pt.  HiC)  at  40°:  0.72  pt.  HjO  at  60*.  CaCU  +6H1O  is 
sol.  in  0.5  pt.  HiO  at  O*.  and  2.05  pt.  at  16°.    (Gmelin.) 

CaCU  is  Bul.  in  1.5  pts.  cold,  and  0.8  pt.  bodins  Hi(). 
(Fourcroy.) 

CaCU+Aq  sat.  in  the  cold  contains  40.7%  CaCI;. 
(Fourcroy.)  ^  

CaCU+Aq  sat.  at  12.5°  contains  53.8' ;  CaCH- 
(Hassenfrati.) 

100  pts.  HjO  dissolve  165.7  pts.  CaCl,-f 
6H,0  at  0^  7141  pts.  at  40**.  (Tilden,  Chem. 
Soc.  46.  409.) 

100  pts.  HjO  dissolve  60.3  pts.  CaQ,  from 
CaClj-f-6HjO  at  0**,  and  soluUon  has  sp.  gr. " 
1.367.    (Engel,  Bull.  Soc.  (2)  47.  318.) 
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H2O  at  t** 


*  <>7 


Sat.  solution 

containB 

'/c  CaCli+6HiO 


63.61 
72.82 
76.49 
80.95 
83.85 
87.11 
89.44 
91.35 
99.97 


A.B.  72,  a.  287.) 
100pts.H,Oatt* 


•'ll 

t° 

Pu.  CftCli 

20 

13.86 
19.35 
21.89 

69.49 
73.91 
79.77 

aJouJated    by    Bakhuis  Rooze 
f)fH)in,  R.  t.  c.  8.  5.) 

"jlity  in  100  pts.  HjO  at  t*. 


Ptn. 

*o 

Pt«. 

i9Y 

I 

C«Cls 

CaCh 

19 

72 

38 

108 

50 

20 

74 

39 

109 

.51 

21 

75 

40 

110 

52 

22 

77 

41 

111 

, 

.53 

23 

79 

42 

112 

54 

24 

80 

43 

113 

, 

55 

25 

82 

44 

114 

56 

26 

84 

45 

115 

> 

57 

27 

87 

46 

116 

'1 

58 

28 

89 

47 

117 

11) 

60 

29 

91 

48 

118 

11 

61 

30 

93 

49 

119 

12 

62 

31 

96 

50 

120 

13 

63 

32 

98 

51 

121 

14 

65 

33 

100 

52 

122 

15 

66 

34 

103 

53 

123 

16 

68 

35 

104 

54 

124 

17 

69 

36 

105 

55 

125 

18 

71 

37 

107 

56 

126 

57 

127 

72 

137 

87 

145 

08 

128 

73 

138 

88 

146 

59 

129 

74 

138 

89 

147 

60 

129 

75 

139 

90 

147 

61 

130 

76 

139 

91 

148 

62 

131 

77 

140 

92 

149 

63 

131 

78 

141 

93 

150 

M 

132 

79 

141 

94 

150 

55 

133 

80 

142 

95 

151 

66 

133 

81 

142 

96 

152 

67 

134 

82 

143 

97 

152 

68 

135 

83 

143 

98 

153 

69 

135 

84 

144 

99 

154 

70 

136 

85 

144 

179.5 

325 

71 

136 

86 

145 

•  . . . 

iMulder,  Scheik.  Verfaandel.  1864.  107.) 


If  solubility  S=pt8.  anhydrous  CaCU  in 
100  pts.  solution,  S=32+0.2148t  from  ---18° 
to  +6°;  S=54.5+0.0755t  from  50*^  to  120*^. 
(fitard,  C.  R.  98.  1432.) 

Acoordingto  Bakhuis  Roozeboom,  the  solu- 
bility of  CaCli  varies  according  to  the  hydrate 
enaployed,  and  the  following  data  were  ob- 
tainea  as  the  result  of  very  exact  experiments. 

Solubility  of  CaCl,+6H,0  in  100  pts.  HjO 
at  t^ 


t» 

Pta. 
CaCIs 

t« 

Pu. 
CaCU 

t* 

Pta. 
CaCU 

20.4 
25.05 

75.1 
81.67 

28.0 
28.9 

88.8 
92.05 

29.5 
30.2 

96.07 
102.7 

There  are  two  modifications  of  CaClj-f 
4HsO,  a  and  /3. 


Solubi 

Jity  of  CaCl,+4H,0/3  ] 
H,0  at  t^ 

m  100  pts. 

t« 

Pta.  CaClt 

t° 

Pu.  CaCU 

18.4 
25  0 
30.0 

103  3 
108.8 
114.1 

35.0 
38.4 

122.74 
127.50 

Solubility  of  CaCl,-f4H,0a  in  100  pts.  HjO 
at  f*. 


t«» 

Pu.  CaCI. 

t* 

Pu.  CaCU 

22.0 
24  7 
29  8 

92  67 
95.59 
100.6 

35.95 
40.00 
45.00 

107.21 
115  3 
129.9 

Solubility  of  CaCl,-f2H,0  in  100  pts.  H,0 
att^ 


Pts. 

PU. 

Pu. 

t* 

CaCU 

t* 

CaCU 

t° 

CaCU 

40 

128.1 

95.8 

156.5 

139 

191.0 

45 

129.9 

115 

169.5 

155 

214.3 

50 

132.3 

124 

176.0 

165 

236.2 

59.5 

136.5 

137 

187.6 

174 

275.7 

80.5 

145.3 

Solubility  of  CaCl,-hH,0  in  100  pts.  H,0 
att^ 


t«» 

Pu.  CaCU 

191 
235 

306 
331 

(Bakhuis  Roozdboom^yfe^P^gl^ 
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Sp.  gr.  of  CaCli+A<5 

1- 

Cafcu 

Sp.  gr. 

Cafcu 

8p.  gr. 

clb\t 

Sp.  gr. 

3.95 
7.66 
11.23 
14.42 
17.60 

1.03 
1.06 
1.09 
1.12 
1.15 

20.85 
23  93 
26.86 
29  67 
32  35 

1.18 
1.21 
1.24 
1.27 
1.30 

34.57 
36.49 
38.31 
40  43 
41.91 

1.33 
1.36 
1.39 
1.42 
1  45 

(Richter.) 


Sp.  gr.  of  Ca 

Cla-f  Aq  at  19.5°  containing  pts.  CaCli  to 
100  pts.  HtO. 

Pu. 
CaCIt 

Sp.  gr. 

Ptfl. 
CaCh 

8p.gr. 

6.97 
12.58 
23.33 

1.0545 
1.0954 
1.1681 

36.33 
50.67 
62.90 

1.2469 
1.3234 
1.3806 

(Kremers.  Pogg.  99.  444.) 


Sp.  gr.  of  CaCl,-f  Aq.  G«8p.  gr.  at  15**  if  % 
is  CaCli,  according  to  Gerlach;  S =8p.  gr; 
at  18.3°  if  %  is  CaCl,-|-6H,0,  according 
to  Schiff . 


% 

G 

S 

% 

G 

8 

1 

1.00852 

1.0039 

36 

1.35610 

1 . 1575 

2 

1.01704 

1.0079 

37 

1.36790 

1.1622 

3 

1.02555 

1.0119 

38 

1.37970 

1.1671 

4 

1.03407 

1.0159 

39 

1.39150 

1.1719 

5 

1.04259 

1.0200 

40 

1.40330 

1.1768 

6 

1.05146 

1.0241 

41 

1.1816 

7 

1.06033 

1.0282 

42 

1.1865 

8 

1.06921 

1.0323 

43 

1.1914 

9 

1.07808 

1.0365 

44 

1.1963 

10 

1.08695 

1.0407 

45 

1.2012 

11 

1.09628 

1.0449 

46 

1.2062 

12 

1.00561 

1.0491 

47 

1.2112 

13 

1.10494 

1.0534 

48 

1.2162 

14 

1.12427 

1.0577 

49 

1.2212 

15 

1 . 13360 

1.0619 

50 

1.2262 

16 

1.14332 

1.0663 

51 

1.2312 

17 

1.15305 

1.0706 

52 

1  2363 

18 

1.16277 

1.0750 

53 

1.2414 

19 

1.17250 

1  0794 

54 

1.2465 

20 

1.18222 

1.0838 

55 

1.2516 

21 

1.19251 

1.0882 

56 

1.2567 

22 

1.20279 

1  0927 

57 

1.2618 

23 

1.21308 

1.0972 

58 

1.2669 

24 

1.22336 

1.1017 

59 

1.2721 

25 

1.23365 

1.1062 

60 

1.2773 

26 

1.24450 

1.1107 

61 

1.2825 

27 

1.2,5535 

1.1153 

62 

1.2877 

28 

1.26619 

1.1199 

63 

1.2929 

29 

1.27704 

1.1246 

64 

1.2981 

30 

1  28789 

1.1292 

65 

1.3034 

31 

1.29917 

1.1339 

66 

1.3087 

32 

1.31045 

1.1386 

67 

1.3140 

33 

1.32174 

1.1433 

68 

1.3193 

34 

1.33602 

1.1480 

69 

1.3246 

35 

1  34430 

1.1527 

70 

1.3300 

(Calculated  by  Gerlach,  Z.  anal.  8,  283.) 


Sp.  gr.  of  CaClt  +  Aq  :  a = no.  of  half  moUcuU^ 
in  grammes  dissolved  in  1000  g.  HsO: 
b=8p.  gr.  at  24.3**  when  a-CaCli+ 
6H,0  (H  mol.  =  109.5  g.);  c^sp.  gr.  at 
24.3**  when  a=CaCl2  (H  mol.=55.5  g.). 


b 

c 

a 

b 

o 

1.041 

1.043 

7 

1.198 

1.258 

1.076 

1.084 

8 

1.214 

1.106 

1.122 

9 

1.229 

1.133 

1.159 

10 

1.242 

1.157 

1.193 

11 

1.255 

1.179 

1  227 

(Favre  and  Valson,  C.  R.  79.  968.) 


Sp.  gr.  of  CaCli+Ao  at  18^ 


%  CaCla 


5 
10 
15 
20 


8p.gr. 


1.0409 
1.0852 
1.1311 
1.1794 


%  CaCIt 


25 
30 
35 


8p.  gr. 


1  2305 
1.2841 
1.3420 


(Kohlrausch,  W.  Ann.  1879.  1.) 


CaCUH-Aq  sat.  at  0**  has  sp.  gr.  =  1.367. 
(Engel,  Bull.  Soc.  1887,  (2)  47.  318.) 


Sp.  gr.  of  CaClt-fAq  at  9.5'*C. 


Mass  of  salt  per  unit 
mass  of  oolution 

Density  of  solution 

(g.  per  cc.) 

0.00191 

1.00168 

0.00381 

1.00317 

0.00570 

1.00465 

0.00759 

1.00615 

0.00947 

1.00765 

0.01320 

1.01050 

(McGregor,  C.  N.  1887,  56.  6.) 


Sp.  gr.  of  CaCl,-hAq  at  25^ 

Concentration  of  CaCli+-\q. 

8p.gr. 

1-normal 

1.0446 
1.0218 
1.0105 
1.0060 

(Wagner,  Z.  phys.  Ch.  1890,  6.  36.) 

Sp.  gr.  at  16°/4°  of  CaClt+Aq  containing 
12.1638%  CaCl,  =  1.10489.^  rSchdnrock,  Z. 
phys.  Ch.  1893,  11.  768.)->Ogl^ 
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Sp.  gr.  of  CaClt+Aq  at  17.926^C. 

A 

Sp.  gr. 

cTa 

Sp.gr. 

Ca^l. 

8p.gr. 

00 

0.99869 

13 

1.11206 

33 

1.31562 

0.1 

0.99954 

14 

1.12130 

34 

1.32689 

0.2 

1.00037 

15 

1.13067 

35 

1.33821 

03 

1.00116 

16 

1.14016 

36 

1.34956 

0.4 

1  00201 

17 

1.14960 

37 

1.36100 

06 

1.00371 

18 

1.15926 

38 

1.37242 

0.8 

1  00539 

19 

1.16920 

39 

1.38400 

1.0 

1.00703 

20 

1.17910 

40 

1.39489 

1.5 

1.01127 

21 

1.18897 

41 

1.40641 

2 

1  01548 

22 

1.19901 

42 

1.41770 

3 

1.02386 

23 

1.20901 

43 

1.42882 

4 

1  03238 

24 

1.21918 

44 

1.44007 

5 

1.04089 

25 

1.22941 

45 

1.45124 

6 

1.04951 

26 

1.23969 

46 

1.46238 

/ 

1.05822 

27 

1.25030 

47 

1.47329 

8 

1  06680 

28 

1.26092 

48 

1.48450 

9 

1  07569 

29 

1.27182 

49 

1.49573 

10 

1.08467 

30 

1.28271 

50 

1.50676 

11 

1  09373 

31 

1.29360 

51 

1.51778 

12 

1.10288 

32 

1.30461 

(Pickering,  B.  1894,  27.  1385.) 


Sp.  gr.  of  CaCl,+Aq  at  t** 

1* 

Concentration  of  CaCU+Aq 

8p.  gr. 

20 
20 

1  pt.  CaCl,  in  7.1045  pts.  H,0 
1    "        "      "  164.25     "      " 

1.1062 
1.0032 

(Hittorf,  Z.  phys,  Ch.  1902,  89.  628.) 


Sp.  gr.  of  CaCU-f  Aq  at  20°. 


f.  mob.  CaClt  per  1. 

Sp.  gr. 

0010 

1.000982 

0.025 

1.002539 

0.050 

1.004874 

0.075 

1.006814 

0.10 

1.008971 

0.25 

1.02267 

0.50 

1.04451 

0.75 

1.06641 

1.00 

1.08744 

(Jones  and  Pearce,  Am.  Ch.  J.  1907,  38.  606.) 


Sat.  Caa,+Aq  forms  a  crust  at  150**,  and 
«^tain«  178  pts.  CaCl,  to  100  pts.  H,0. 
!^^«riaoh.) 

^t.  Caa,-hAq  boils  at  180^    (RQdorflf.) 


B.-pt.  of  CaCla-f-Aq  containing  pts.  CaCl,  to 
100  pts.  HjO.  G= according  to  Gerlach 
(Z.  anal.  26.  440):  L  =  according  to  Le- 
grand  (A.  ch.  (2)  39.  43). 


B.-pt 

G 

L 

B.-pt. 

G 

L 

101** 

6.0 

10 

134** 

117.2 

102 

11.5 

16.5 

135 

li9 

103 

16.5 

21.6 

136 

123.5 

104 

21.0 

25.8 

138 

129.9 

105 

25.0 

29.4 

140 

137 

5    136.3 

106 

29.0 

32.6 

142 

142.8 

107 

32.5 

35.6 

144 

149.4 

108 

35.5 

38.5 

145 

157 

109 

38.5 

41.3 

146 

156.2 

110 

41.5 

44.0 

148 

163.2 

111 

46.8 

150 

178 

170.5 

112 

49.7 

152 

178.1 

113 

52.6 

154 

186.0 

114 

55.6 

155 

266 

115 

55.6 

58.6 

156 

194.3 

116 

61.6 

158 

203  0 

117 

64.6 

160 

222 

212.1 

118 

67.6 

162 

221.6 

119 

70.6 

164 

231.5 

120 

69.6 

73.6 

165 

245 

121 

76.7 

166 

241.9 

122 

79.8 

168 

252.8 

123 

82.9 

170 

268 

264.2 

124 

86.0 

172 

276.1 

125 

89.1 

174 

285.5 

126 

92.2 

175 

292 

128 

98.4 

176 

36i.4 

130 

101 

104.6 

178 

305 

314.8 

130.4 

102.67 

179.5 

325.0 

132 

ll6.9 

B.-pt.  of  CaCl,-f  Aq. 


%  CaClj 


5.6 
10.3 
14.5 


B.-pt. 


101** 

102 

103 


%  CaClf 


17.5 
20.0 


B.-pt. 


104° 
105 


(Skinner,  Chem.  Soc.  61.  340.) 

Less  sol.  in  HCl-f  Aq  than  in  H,0.  HCl-h 
Aq  sat.  at  12**  dissolves  27%  CaCl2,  which 
crystallizes  out  with  2HsO.  (Ditte,  C.  R.  92. 
242.) 

SolubiUty  of  CaCl,  in  HCl+Aq  at  0°. 


Sp.  gr.  of 
aolutioni! 


1.367 
1.344 
1.326 
1.310 
1.283 
1.250 
1.238 


g.  per  100  cc.  solution 


CaCIt 


51.45 
46.45 
42.80 
36.77 
29.84 
20.12 
11.29 


HCl 


0.0 
3.32 
5.83 
10.66 
15  84 
23.05 
34.62 


(Engel,  C.  R.  1887,  104,  43^  l<^ 
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CaCU-hCaOtH,.    SolubiUty  of  CaCl,+ 
CaOjH,  in  HjO  at  25^ 


clbu 

CaStH, 

Solid  phase 

5.02 

0.101 

CftOJIi 

10.00 

0.115 

" 

12.94 

0.128 

•* 

15.14 

0.140 

•• 

17.20 

0.145 

•• 

18.15 

0.148 

CftO«H,-|-CftC|f.  4C»0.14HfO 

18.01 

0.152 

CaClf.  4Cft0.14HfO 

21.02 

0.147 

" 

23.80 

0.146 

*• 

24.33 

0.147 

•• 

28.37 

0.170 

•« 

29.54 

0.180 

" 

32.67 

0.225 

CftOtHiC?) 

33.21 

0.245 

CaCIs.  4Ca0.14HtO 

33.72 

0.254 

CaClj.  4Ca0.14HtO+CaCI,. 
Ca0.2HtO 

34.36 

0.173 

CaCh,  CaOJ2HtO 

38.61 

0.060 

" 

41.32 

0.048 

•• 

44.30 

0.030 

" 

44.60 

0.029 

CaCI.,  6HK)+CaCIf,  Ca0.2HK) 

44.77 

CaClt.6HK) 

(Schreinemakers  and  Figee,  Chem.  Weekbl. 
1911,  8.  685.) 

See  also  under  Calcium  hydroxide 


CaClj  -hKCl.  100  pts.  H,0  dissolve  56  pts. 
CaCl,  at  7**;  100  pts.  HjO  dissolve  31  pts. 
KCl  at  7°;  100  pts.  HjO  dissolve  63.5  pts. 
CaCl,-h4.9  pts.  KCl  at  7°.  (Mulder,  J.  B. 
1866.  67.) 

CaCli-hNaCl.     100  pts.  H,0  dissolve  53 

ets.  CaCli  at  4**,  and  56  pts.  at  7**;  100  pts. 
[jO  dissolve  35.7  pts.  NaCl  at  4**,  and  35.7 
pts.  at  7";  100  pts.  H,0  dissolve  57.6  pts. 
CaClt+2.4  pts.  NaCl  at  4**;  100  pts.  H,0  dis- 
solve 59.5  pts.  CaCli-h4.6  pts.  NaCl  at  7^ 
(Mulder,  I.  c.) 

100  g.  H,0  dissolve  72.6  g.  CaCli-M6.0  g. 
NaClatl5^    (Rttdorflf.) 

Sol.  in  sat.  KNOj-f-Aq.    (Fourcroy.) 

Insol.  in  liquid  CO2.  (BQchner,  Z.  phys. 
Ch.  1906^54.674.) 

Insol.  m  liquid  NHj.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Sol.  in  1  pt.  strong  boiling  alcohol.  (Wen- 
zel.) 

Sol.  in  8  pts.  alcohol  at  15®,  and  in  1  pt. 
spirits  of  wine.    (Berpnan.) 

Sol.  in  0.7  pt.  boiling  absolute  alcohol. 
(Otto.) 

Sol.  in  1.43  pts.  boUing  absolute  alcohol  at 
78.3'.    (Graham.) 

Solubility  of  CaCl»  in  methyl  alcohol. 

CaCli  forms  with  methyl  alcohol  two  com- 
plexes: CaCl,.4CH,0H  and  CaCl,.3CH,0H. 


Solubility  of  CaCl,,  4CH,0H  in  CH/>H. 


t" 

%  by  weight  of  CaCl?.  4CHiOH 

0 

33.3 

10 

37.6 

20 

42.2 

30 

47.0 

40 

52.0 

50 

57.3 

55 

60.0 

56 

61.3 

SolubiUty  of  CaCU,  3CH,0H  in  CH/>H. 


t' 

%  by  weight  of  CaCl,.  3CHjOH 

55 

60.5 

75 

63.1 

95 

66.3 

115 

70.3 

135 

75.2 

155 

81.8 

165 

86.2 

170 

89.5 

174 

93.5 

177  (mpt.) 

100 

(Menschutkin,  Z.  anorg.  1907,  62.  21.) 

Solubility  of  CaCU  in  ethyl  alcohol. 

CaClj  forms  with  ethyl  alcohol  a  complex, 
CaCl,.3C,H»0H. 
Solubaity  of  CaCl,.3C,H*0H   in   C,H»OH 

att^ 


%  by  weight  ol 
CaClj.3CVH»0H 


0 
20 
40 
60 
70 


34.8 
46.0 
58.7 
73.0 
80.8 


80 
85 
90 
95 
97  mpt. 


%  by  weight  o# 
CaCft.3CtHkOH 


86.8 
89.2 
91.9 
96.2 
100 


(Menschutkin,  Z.  anorg.  1907,  62.  23.) 

Sp.  gr.  at  1674**  of  CaCl,-|-alcohol  con- 
taining 5.668%  CaClj « 0.83636.  (Schdnrx>ck, 
Z.  phys.  Ch.  1893,  11.  768.) 

B.-pt.  of  an  alcoholic  solution  of  CaCU. 


%  CaCli 

B.^t. 

2.4 

78.43** 4-  0.70** 

5.39 

78.43  +  2.15 

8.01 

78.32  -f  4.18 

9.93 

78.43  +  5.55 

15.94 

78.43  -hll.75 

(Skinner,  Chem.  Soc.  61.  340.) 

SI.  sol.  in  propyl  alcohol.    (Berthelot.) 
100  g.   propyl  alcohol  dissolve   10.75   g. 

CaCl,.    (Schlamp,  Z.  phys.  Ch.  1894, 14, 276.) 
SI.  sol.  in  amy!  alcohol.    (Bouis.) 
Pptd.   from  alcoholic  so]utipa.by   ether. 

(Dotbereiner.)    yt.zed  byXJT^*^^ ' 
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Sol.  in  wood-fipirit;  sol.  in  lignone  (Liebig); 
uwJ.  in  lignone.    (Gmelin.) 

ImoI.  in  acetone;  soL  in  butyl  alcohol. 
■WurU.) 

Vefy  si.  sol.  in  acetone.  (Krug  and 
MEboy  J.  Anal.  Ch.  6.  184.) 

Solubility  in  acetone +Aq  at  20**. 

CaClj  will  salt  out  acetone  from  aqueous 
solution.  The  table  shows  the  composi- 
tion of  the  solutions  at  the  points  at 
which  inhomogeneous  solutions  of  CaCli, 
acetone,  and  HjO  just  become  homogen- 
eous at  20®.  100  g.  of  the  solution  contain  : 


f.  CaCI, 


13.03 

8.5 
6.38 


35 

.11 

58 

31 

(H 

2.77 

13  90 

10.12 

8.47 

6.92 

6  31 

5.28 

4.94 

4.37 

1.99 

1.6 

1  35 

18.787 

12  443 

10.70 

9  59 

8.82 

7.48 

7.07 

6.72 

30.04 

18.23 

15.49 

13.18 

11  40 

28.09 

26.81 

22.67 

18.189 

31  21 

2.23 

1.82 

0.68 

058 

0.45 

0.48 

027 

020 

0  15 


B.HK) 


52.49 
45.37 
39.51 
35.95 
31.8 
29.88 
28.59 
27.03 
26.67 
53.47 
48.86 
45.59 
41  24 
39.15 
36.09 
34.72 
33.8 
23.38 
21.4 
19.92 
55.301 
52.153 
49.61 
47.75 
46.04 
42.75 
41.54 
40.48 
49.39 
55.01 
54.00 
52.52 
50.20 
51.71 
52.01 
55.66 
56.21 
48.00 
24.93 
22.27 
15.87 
14.93 
13.55 
14.49 
12.31 
9.95 
9.05 


34.48 

46.15 

54.11 

58.70 

64.09 

66.54 

68.10 

69.93 

70.56 

32.63 

41.02 

45.94 

51.84 

54.54 

58.63 

60.34 

61.83 

74.63 

77.00 

78.73 

25.913 

35.404 

39.69 

42.66 

45.14 

49.77 

51.39 

52.8 

20.57 

26.76 

30.51 

34.3 

38.40 

20.20 

21.18 

21.67 

25.60 

20.81 

72.84 

75.89 

83.44 

84.49 

86.00 

85.13 

87.42 

89.85 

90.81 


I^nokforter,  J.  Am.  Chem.  Soc.  1914,  36. 
1126.) 


Sol.  in  many  compound  ethers,  as  ethyl 
acetate  (Liebi^K  ethyl  lactate  (Strecker). 

Sol.  in  considerable  quantity  in  amyl  gul- 
phocyanide.    (Medlock,  Chem.  Soc.  1.  374.) 

Sol.  invalyl.    (Kolbe.) 

Very  sol.  in  cone.  HCjHjOj.    (Liebig.) 

Solubility  of  CaCU  in  acetic  acid. 

CaCli  forms  with  acetic  acid  a  complex. 
CaCU,  4CH,C(X)H.  ^     ' 

Solubility  of  CaCL  4CH,C00H  in 
CHjCOOH  at  t^ 


11.1 
30 
35 
40 
45 
50 
60 
65 
70 
73 


%  by  wt.  CaClj,  4CHiCOOH 


42.0 
47.6 
50.0 
54.7 
63.0 
69.5 
79.5 
84.5 
91.2 
100.0 


(Menschutkin,  Z.  anorg.  1907,  54.  95.) 

Insol.  in  benzonitrile.  (Naumann,  B.  1914. 
47.  1370.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

SI.  sol.  in  anhydrous  pyridine. 

Sol.  in  97%,  95%  and  93%  pyridine -f-Aq. 
(Kahlenberg,  J.  Am.  Chem.  Soc.  1908,  30. 
1107.) 

100  g.  sat.  solution  of  CaCls  in  sat.  sugar + 
Aq  at  31.25*  contain  42.84  g.  sugar +25.25  g. 
CaClt,  or  100  g.  H,0  dissolve  135.1  g.  sugar 
+79.9  g.  CaCT,  at  31.25^  (Kdhler,  Z.  Ver. 
Zuckerind,  1907.  47.  447.) 

+H,0.  (Bakhuis  Roozeboom.)     See  above. 

+2HjO.   (Bakhuis  Roozeboom.)  See  above. 

+4H|0.  Two  modifications.  (Bc^uis 
Roozeboom.)    See  above. 

a  and  /5  modifications  (a  a  stable  form.) 
(Kuznetzov,  C.  A.  1911,  842.) 

+6HjO.  Very  deliquescent.  Sol.  in  H,0 
with  absorption  of  much  heat. 

250  pts.  CaCl,+6Hrf)  with  100  pts.  H,0 
at  10.8^  lower  the  temp.  23.2°.  (Rttdorflf,  B. 
a.  68.) 

Melts  in  crystal  H,0  at  28°  (Tilden,  Chem. 
Soc.  46. 409);  at  30.2°  (Bakhuis  Roozeboom.) 

Sat.  solution  in  H9O  contains  at: 
—22°     —17°     —5°       —5°        +4° 
31.5       32.4       35.1       35.2       36.5%  salt, 


8° 
37.9 

63° 
55.9 


22° 
42.1 

80° 
57.5 


29° 
46.1 

104° 
58.5 


35° 
49.0 


49° 
55.1%  salt, 


115° 

58.6%  salt, 
(fitard,  A.  ch.  1894,  (7)  2.  532.) 


Sat.    solution   of   CaCls+6HsO    contains 
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44.77  g.  CaClj  at  25**.    (Schreinemakere  and 
Figee,  Chem.  Weekbl.  1911,  8.  685.) 
See  aUo  above. 

Solubility  of  CaCla-hOHjO  in  ethyl  alcohol  + 
Aq  under  addition  of  increasing  amounts 
of  CaClj. 


Per  cent  of  alcohol 

G.  CaCli 

Grams  CaClt  in 

by  volume 

added 

5  cc.  of  solution 

92.3 

1.430 

97.3 

1.409 

99.3 

1.429 

1- 

1.529 

2 

1.561 

3 

1.590 

4 

1.641 

5 

1.709 

(Bodtker,  Z.  phys.  Ch.  1897,  22.  510.) 

Calcium  hydroxylamine  chloride,  CaCls, 
3NH,0H,  HCl. 
(Antonow,  J.  Russ.  Phys.  Chem.  Soc.  1905, 
37.  479.) 

Calcium  iodine  /richloride,  2ICI3,   CaClt  + 
8H,0. 
Hydroscopic.     (Weinland,  Z.  anorg.  1902, 
80.  142.) 

Caldum  mercuric  chloride,  CaClz,  5HgCl2  + 
8H,0. 

Decomp.  by  cold  HjO,  which  dissolves  out 
CaCla,  but  all  dissolves  on  heating,  (v.  Bons- 
doHT,  1829.) 

CaCU,  2HKCI2+6H/).  Deliquescent. 
Veiy  sol.  in  HiO.    (v.  Bonsdorflf.) 

CfaCli,  6HgClj+6H/).  Very  deliquescent. 
Decomp.  by  HjO.  (Stromholm,  J.  pr.  1902, 
(2)  66.  521.) 

Caldum  lead  chloride,  basic. 
See  Calcium  lead  ozychloride. 

Calcium  magne«inm  chloride,  CaCls,  2MgCli 
-|-12H,(). 

Min.  Tachhydrite,    Deliquescent. 

100  pts.  H,0  dissolve  160.3  pts.  at  18.75*. 
By  dissolving  20  pts.  in  80  pts.  HiO  the  temp, 
is  raised  7.75'.    (Bischof.) 

Caldum   mercuric   chloride,    basic,    CaClt, 
2HgO-f4H,0. 
See  Calcium  mercuric  oxychloride. 

Caldum     tfaallic     chloride,    2TlCls,CaCl3-|- 
6H,0. 
Can  be  cryst.  from  HjO.     (Gewecke    A. 
1909,  866.  222.) 

Caldum  tin  (stannic)  chloride. 
See  Chlorostannate,  caldum. 


Caldum  uranium  chloride,  CaCls^UCU. 

Decomp.  by  H,0.  (Aloy,  Bull.  Soc.  1899, 
(3)  21.  265.) 

Calcium  zinc  chloride. 

CaZnCl4+5>^HA  and  Ca,ZnCU-|-6H^. 
Very  hydroscopic.  (Epliraim,  Z.  anorg.  1910, 
67.  379.) 

Caldum  chloride  ammonia,  CaCls,  8NH3. 

Sol.  in  HiO  with  decomp.    (Faraday.) 

Caldum  chloride  hydrazine,  CaCh,  2N,H«(?). 
Ppt.    (Franzen,  Z.  anorg.  1908,  60.  288.) 

Caldum  chloride  hydroxylamine,  CaCU, 
NH,0H-|-5H,0. 

Not  hygroscopic.  (Antonow,  J.  Russ. 
Phys.  Chem.  Soc.  1905,  87.  479.) 

CaCl,,  2NH,0H. 

-f-HtO.  Aqueous  solution  sat.  at  20**  con- 
tains 56.6  pts.  salt. 

-f  2HjO.    (Antonow,  /.  c.) 

2CaCl,,3NH,OH-f6H,0.    (Antonow, /.  c.) 

2CaCls,5NH,OH-h4H,0.    (Antonow, /.  c.) 

Caldum  chloride  lead  oxide,  CaCU,  3PbO  + 
3H,0. 
See  Caldum  lead  oxychloride. 

Caldum  chloroferrite,  CaO,  CaCU,  FejOs. 
Insol.  in  H,0.    (le  Chatelier,  C.  R.  99.  276.) 

Calcium  chlorofluoride,  CaFs,  CaCU. 

Decomp.  by  HjO,  by  very  dil.  HCl,  HNO, 
or  acetic  acid,  by  hot  dil.  or  cone.  HtS04. 
Sol.  in  cone.  HCl  or  HNOj.  Inaol.  inland  not 
decomp.  by  cold  or  boiling  alcohol.  ( Defacqi, 
A.  ch.  1904,  (8)  1.  355.) 

Caldum  cyanamlde,  basic,  CNs(CaOH)s+ 

6H2O. 
SI.  sol.  in  H2O.    (Meyer,  J.  pr.  1878,  (2)  18. 

425.) 

Calcium  cyanamlde,  CaCN]. 

Decomp.  by  HiO.  (Meyer,  J.  pr.  1878,  (2) 
18.  425.) 

Caldum  9ti6fluoride,  CaF. 

Decomp.  by  HjO. 

Sol.  in  hot  dil.  HCl  and  somewhat  sol.  in 
dil.  acetic  acid. 

Somewhat  sol.  in  boiling  absolute  alcohol. 
(Wohler,  Z.  anorg.  1909,  61.  81.) 

Calcium  fluoride,  CaFj. 

Sol.  in  26,923  pts.  H,0  at  15.5^  (Wilson, 
Ch.  Gaz.  1860.  366.) 

1  1.  H,0  dissolves  16  mg.  CaF,  at  1S^ 
(Kohlrausch,  Z.  phys.  Ch.  1904,  50.  366.) 

16.3  mg.  in  1  1.  of  sat.  solution  at  18^ 
(Kohlrausch,  Z.  phys.  Ch.  1906,  64.  168.) 
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When  pptd.  not  completely  insol..in  HjO; 
dcarcely  sol.  in  dil.,  more  sol.  in  cone.  HC1+ 
Aq;  deoomp.  by  cone.  HsSOi;  not  decomp.  by 
dil.  alkaline  solutions.    (Fresenius.) 

Not  deoomp.  by  cone.  HjSOi  below  40°,  but 
fonns  a  transparent  syrup.  CaFi  is  pptd. 
from  this  solution  by  addition  of  HtO. 

Sol.  in  cone.  HCl^  and  HNO,-f  Ao  in  the 
same  way,  but  the  hquid  is  not  viscid.  Very 
d.  sol.  in  HF.  Boiling  HCl+Ag  dissolves 
slilditly.    Deoomp.  by  lK>iling  HNOi-|-Aq. 

Sol.  in  NH4  salts+Aq.    (Rose.) 

Partly  decomp.  by  Doiling  KjCOt,  and 
Xa,CO,-hAc|.    (bulong,  A.  ch.  82.  278.) 

Inaol.  in  hquid  HF.  (Franklin,  Z.  anorg. 
1905,  46.  2.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910;  48.  314.) 

Mm.  Fluorite  {Fluor»pcar).  Calculated 
from  electrical  conductivity  of  CaFj-l-Aq, 
1 1.  H,0  dissolves  14  mg.  CaF,  at  18°.  (Kohl- 
rausch  and  Rose,  Z.  phys.  Ch.  12.  241.) 

Cskntm  hydrogen  fluoride,  CaH2F4+6HtO. 
Decomp.  by  boiling  HjO.    Sol.  in  HF+Aq. 
(Fremy,  A.  ch.  (3)  47.  35.) 

Calchmi  tantalmn  fluoride. 
Ste  Fhiotantalate,  calcium. 

Calchnn  stannic  fluoride. 
See  Fhiostannate,  calcium. 

Calcram  titanium  fluoride. 
See  Fhiotitanate,  calcium. 

Cakhmi  fluoiodide,  CaFs,CaI]. 

Very  deUquescent.  Decomp.  by  cold  HjO, 
more  rapidly  bv  hot  H,0.  by  dil.  HCl,  HNO,, 
HjS04  cone.  HsSO^,  ana  by  alcohol  and  by 
fiber  if  these  reagents  are  not  absolute.  (De- 
facqi,  A.  ch.  1904,  (8)  1.  358.) 

Caldom  hydride,  CaH. 

Deoomp.  by  HCl-fAq.  (Winkler,  B.  24. 
1975.    (Moldenhauer,  Z.  anorg.  1913, 82. 136.) 

CaHs.  Readily  decomp.  by  HtO  and  dil. 
icids,  almost  insol.  in  cone,  acids.  Insol.  in 
brasene,  turpentine  and  alkyl  haloids.  (Mois- 
san^C.  R.  1898.  127.  30-31.) 

Deoomp.  HsO  and  ether;  sol.  in  dil.  H3SO4 
sad  HXOa;  almost  insol.  in  cone.  H1SO4  and 
HNO,.    (von  LengylL  C.  C.  1898,  II.  262.) 

Insol.  in  CCI4,  CSi,  alcohols  and  ethers. 
No  known  solvent.  (Moissan,  C.  C.  1908,  I. 
^.) 

Cddnm  hydrosul|dUde,  CaSsHs. 

Cryvt.  with  6HsO.  Extremely  sol.  in  HsO 
umJ  alcohol,     ii  of  its  weight  of  H2O  at  or- 


dinary temp,  more  than  suffices  to  hold  it  in 
solution.  (Divers  and  Shimidzu,  Chem.  Soc. 
46.  271.) 

Sp.  gr.  of  aqueous  solution  containing  32% 
anhydrous  CaSjHj  (64%  CaSjH, +6H,0)  = 
1.255;  37.5%  CaS,H,  (75.5%  CaS,H,-f 
6H,0)  =  1.310.    (Divers  and  Shimidau.) 

Calcium  hydroxide,  CaOsH«. 
See  aUo  Calcium  oxide. 
SI.  sol.  in  cold,  and  less  in  hot  H^O. 

1  pt.  CaO  dimolvM  at  t'  in  pt«.  HiO. 


20 
0 

13 

18 

19  5 

23 

18.76 

54  4 

15.6 

15.6 

15  6 

15.6 

100 

100 

100 

100 

100 

ICO 


Ptfl.  HjO 


450 
656 
700 
785 
780 
806 
814 
960 
972 
778 
752 
731 
741 
1270 
1280 
1330 
1340 
1500 
1758 


Authority 


Philippe  (A.  Phil.  17.  107) 

Bergman  (EMa>'s.  etcO. 

Pavea  and  Rotondi  (B.  7.  817) 

Bineau  (A.  ch.  (3)  U.  290). 

P.  and  R.  (I.  c). 

P.  and  R.  (/.  c). 

Abl. 

Dalton  (Syst.  S.  231). 

Dalton  (/.  c). 

PhilUps  {L  c). 

Wittstein  (Repert.  Phann.  1.  182). 

Tichborne  (Bull.  Soc.  (2)  17.  24). 

Dalton  (I.  c). 

PhilUps  (/.  c). 

Wittstein  {I.  c). 

Tichborne  (/.  c). 

Bineau  (l.  c). 

Tichborne  (/.  c). 


Solubility  in  HiO.     1000  pts.  CaOiHaH-Aq 
sat.  at  t°  contain  pts.  CaO. 


t' 

Pts.  CaO 

From  Nitrate 

Marble 

Hydrate 

0 

1.362 

1.381 

1.430 

10 

1.311 

1.342 

1.384 

15 

1.277 

1.299 

1.344 

30 

1.142 

1.162 

1.195 

45 

0  996 

1.005 

1.033 

60 

0.884 

0.868 

0.885 

100 

0.562 

0.576 

0.584 

(Lamy,  C.  R.  86.  333.) 


Solubility  of  CaO  Jl,  in 

H,0  at  t**. 

Pt8.HfO 

Pta.  CaO 

Pt«.H»0 

Pta.  CaO 

t» 

to  Ipt. 
CaO 

in  100 

t*» 

%\8'' 

in  100 

pta.  HtO 

pta.  HjO 

0 

759 

0.131 

60 

1136 

0.088 

10 

770 

0.129 

70 

1235 

0.080 

20 

791 

0.126 

80 

1362 

0.073 

30 

862 

0.116 

90 

1579 

0.063 

40 

932 

0.107 

100 

1650 

0.060 

50 

1019 

0.098 

(Maben,  Phann.  J.  Trans.  (3)  14.  505.) 

1  pt.  CaOtHt  is  sol.  in  640  pts.  HtO  at  19**,. 
and  3081  pts.  at  150**.  (Shenstone  and  Cun- 
dall,  Chem.  Soc,  68.  550.) 

1000  «.  H,0  dissolve  1.25}  g.£f£L ,  (Carles, 
Arch.  Phann.  (3)  4.  558.>y^CfOgli 
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Sohibility  of  CaO»H,  in  HiO.    100  pts.  H2O 
diasoive  pte.  CaO  at  V*. 


20 
40 
60 


Pu.  CftO 


0. 1374 
0.1162 
0.1026 


80 
100 


Pt«.  CftO 


0.0845 
0.0664 


(Zahoraky,  Z.  anorg.  8.  34.) 

1  pi.  CaO  is  0OI.  in  pts.  H2O  at  f". 
f  16*   20°   25**   30**   35**   40*    45** 

pii.  HiO    776  813  848  885  924  962   1004 

f  50'    65**    60**    65**    70*    75*    80* 

pts.  H>0  1044  1108  1158  1244  1330  1410  1482 

(HenBfdd,  C.  C.  1897, 1,  932.) 

100  g.  sat.  CaOsHs+Aq  contain  g.  CaO 
att*: 

t*  6        10         15         20         25 

g.  CaO  0.135     0.1342  0.132    0.1293  0.1254 

t**  30         35         40         50         60 

g.  CaO  0.1219  0.1161  0.1119  0.0981  0.0879 

t*  70         80         90        100 

g.  CaO  0.0781  0.074    0.0696  0.0597 
(Guthrie,  J.  Soc.  Chem.  Ind.  1901,  80.  223.) 

Holubilitv  in  HsO  at  high  temp. 
1  litre  of  the  solution  contains  at: 
120**         150*  190* 

0.306        0.169        0.084  g.  CaO. 

(Herold,  Z.  elektrochem.  1905, 11.  421.) 
Solubility  in  H,0  at  t*. 


t° 

1  g.  CaO  iA  80I.  in  g.  HiO  at  t« 

2 

768.5 

10 

786.8 

15 

804.3 

20 

826.4 

25 

868.7 

30 

908.2 

40 

988.1 

50 

1083.0 

60 

1179.0 

70 

1274.8 

80 

1368.1 

(Moody,  Chem.  Soc.  1908,  88.  1772.) 

Sat.  CaOtHi+Aq  contains  at: 
95*  76* 

0.0580         0.0705%  by  wt.  CaO. 

(Tschugaeff,  Z.  anorg.  1914,  86.  159.) 

100  g.  sat.  solution  of  CaOsHs  in  HsO  at 
25*  contain  0.117  g.  CaOsHt.  (Cameron  and 
lN»tl«r,  J.  phys.  Ch.  1911, 16.  70.) 

Headily  sol.  in  most  acids. 


Sol.  in  H|BOi+Aq  at  30*.  (Sborgi,  Real. 
Ac.  Line.  1913,  (5)  ^.  I,  715  and  798.) 

Sol.  in  NHiCl+Aq.  Much  more  sol.  in 
NaCl-fAq  than  in  H,0.    (Rose.) 

Solubility  of  CaOjH,  in  NH4Cl-fAq  at  25**. 


Concentration  of  NH^l  -hAq 
in  milUmols  per  liter 


0.00 
21.76 
43.52 
87.03 


Solubility  of  CaOtHt  in 
millimols  per  liter 


20.22 
29.08 
39.23 
59.68 


(Noyes  and  Chapin,  Z.  phys.  Ch.  1899,  28. 
520.) 

Solubility  of  CaOjH,  in  CaClj  -h Aq.    100  pts. 
CaClj-hAq  of  given  strength  dissolve  pta. 
.  CaO  at  t*. 


t« 

6"^ 

?6 

^J5 
0"' 

'4 

?6 

if 

i 

20 

0.1370 

0.1661 

0.1993 

0.1867» 

0.1661* 

O.lftSO* 

40 

0.1160 

0.1419 

0.1781 

0.2349 

0.3030* 

0.3684* 

60 

0.1020 

0.1313 

0.1706 

0.2204 

0.2989 

0.3Q(M 

80 

0.0936 

0.1328 

0.1736 

0.2295 

0.3261 

0.4122 

100 

0.0006 

0.1389 

0.1842 

0.2325 

0.3710 

0.4922 

*  In  these  cases,  ppts.  of  3CaO,  CaCU+15HxO  were 
formed. 

(Zahorsky,  Z.  anorg.  8.  34.) 


See  aUo  CaClaH-CaO,H, 
chloride. 


under  Calctum 


Solubility  in  Ca(NO,),+Aq  at  25* 


'^ 

M 

Sp.,  gr. 

?S- 

1- 

25'»/26« 

".a? 

<3§ 

c 

wa 

1.0249 

0.096 

3.38 

1.0484 

0.109 

8.52 

1.0940 

0.125 

13.42 

1.1383 

0.181 

20.73 

1.1840 

0.187 

28.98 

1.2101 

0.198 

32.84 

1  2287 

0.212 

36.83 

1.2290 

0.213 

37  55 

1.2541 

0.224 

40.25 

1.2581 

0  230 

41.98 

1.2826 

0.260 

47.00 

1.2905 

0.263 

47.16 

1  3337 

0  332 

58.67 

1.3736 

0,429 

69.40 

1.4195 

0.545 

83.03 

1.4840 

0.449 

99.70 

1.6330 

0.371 

115.50 

1.6809 

0.303 

135.30 

1.5842 

0  000 

139.30 

Solid  phase 


^  Ca(OH), 

Ca(OH)s  and  solid  solution 
CaO,  xNiO*.  yHiO 


Solid  solution 
CaO.  xNiOt,  yHiO 


Solid  solution  CaO.  xXaOk. 
yHiO  and  Ca(NO«)t. 
3HHiO 

i    Ca(NOi)«.  3HHiO 

Ca(NOi)i.  3HHiO  and 

Ca(NOi),.  4HK>. 
Ca(NOi)s.  4HfO 


(Cameron  and  Robinson,  J.  phys.   Chem. 
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SohibUity  of  CaO,H,  in  Ca(NO,),+Aq. 
Temp.  =25**. 


G.  per  100  k.  sat. 

folutioD 


Ca(NOi), 


0 

4.84 
9.36 
13.77 
22.46 
27.83 
32.94 
40.66 
44.44 
45.28 
47.79 
51.07 
53.20 
55.25 
57.72 
57.98 


Sotid  phase 


CaO«Hi 


C«fNiOi.3H,0 


Cii(NO«)i.4HsO 


T«np.-100^ 


00561 

0 

CaO,H, 

0O55O 

2.42 

00624 

4.91 

•• 

0.1110 

15.39 

0.1200 

16.10 

•• 

0.155 

21.86 

•• 

0.269 

33.03 

•• 

0480 

42.26 

•• 

d.m 

50.94 

" 

1.281 

53.75 

•• 

1.477 

55.40 

•• 

1.476 

55.43 

•♦ 

1.491 

55.65 

•. 

1.635 

56.89 

C«OiH+CmfNi07.2HiO 

1.686 

57.03 

CatNi(>.2HiO 

1596 

57.91 

" 

1.576 

58.67 

•• 

1.348 

60.44 

•• 

1.167 

62.82 

•• 

1.077 

66.44 

•• 

1.141 

69.12 

•• 

1.252 

70.60 

Cm^'iO7.2Hs0+C«iNiOi.>4HtO 

1208 

70.40 

C^^^.HHiO 

1.103 

71.44 

" 

0.937 

73.86 

.. 

0.849 

75.74 

•• 

0  815 

76.94 

•• 

0.804 

77.62 

C«(NOi)« 

0.412 

77.74 

•• 

0 

78.43 

•• 

BiMett  and  Taylor,  Chem.  Soc.  1914,  106. 
1926.) 


Solubility  of  CaO  in  KCl  and  NaCl+Aq. 
Corves  are  given  which  show  that  the  solu- 
te of  lime  in  solutions  of  either  NaCl  or 


KCl  is  a  maximum  for  all  temps,  when  the 
solution  contains  about  60  g.  of  salt  per  1. 
It  is  a  minimum  at  any  fixed  temp,  when  the 
solution  is  sat.,  the  solubility  then  being 
much  less  than  in  pure  HsO  of  tne  same  temp. 
A  solution  of  NaCl  dissolves  more  lime  at  all 
temps,  and  concentrations  than  a  correspond- 
ing solution  of  KCl.  In  all  cases  the  maxmiim:! 
solubility  of  lime  occurs  when  the  temp,  is 
lowest.  With  solutions  of  all  concentrations 
the  solubility  decreases  regularly  as  the  temp, 
increases.  (Cabot,  J.  Soc.  Chem.  Ind.  1897, 
16.  417-419.) 

Solubility  in  KCI+Aq  increases  with  in- 
creased quantities  of  KCl  and  then  dimin- 
ishes, becoming  less  than  the  solubility  in 
HsO  alone.  (Kemot,  Gazi.  ch.  it.  1908,  38. 
(1)  532.) 

KOH  or  NaOH-hAq  containing  1  pt.  KOH 
or  NaOH  in  100  pts.  HsO  do  not  dissolve 
more  than  Vmooo  pt.  CaOsHs,  but  it  is  sol.  in 
NH40H+Aq.    (Pelouze,  A.  ch.  (3)  38. 11.) 


Solubility  in  NaOH+Aq  at  t** 


G.  NiiOH 

SolubiUty  of  OO  in  g.  per  Hter  fit 

perl 

20* 

50» 

70» 

lOO* 

0 

1.17 

0.88 

0.75 

0.54 

0.400 

0.94 

0.65 

0.53 

0.35 

1.600 

0.57 

0.35 

0.225 

0.14 

2.666 

0.39 

0.20 

0.11 

0.05 

5.000 

0.18 

0.06 

0.04 

0.01 

8.000 

0.11 

0.02 

0.01 

traces 

20.000 

0.02 

traces 

0 

,0 

(d'Ansehiie,  BuU.  Soc.  1903,  (3)  29.  936.) 


Solubility  of  CaO  in  NaCl+NaOH-hAq. 


G.   NaCl 
per  I. 


0 

5 

10 

25 

50 

75 

100 

150 

175 

182 

225 

250 

300 


G.  CaO  per  Uof  solution  containing 


No  NaOH 


1.3 

1.4 

1.6 

1.7 

1.8 

1.9 

1.85 

1.65 

1.6 

1.6 

1.4 

1.3 

1.1 


0.89  g.  4.09  g. 

NaOH  per  I.    NaOH  per  I. 


0.8 
0.9 
1.0 

1.1 

1.25 

1.4 

1.4 

1.25 

1.2 

1.2 

1.0 

0.9 

0.7 


0.22 

6!55 
6;44 

6^22 


(Maigret,  Bull.  Soc^,l^,,(^)®^.; 
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Solubility  of  CaO,H,  in  CaS04+Aq  at  25**. 


G.  per  100  cc.  sat. 
flolution 

Solid  pha.<« 

CaSOi 

CaO 

0 

0.1166 

CaOtHi 

0.0391 

0.1141 

'• 

0.0666 

0.1150 

•• 

0.0955 

0.1215 

•• 

0.1214 

0.1242 

" 

0.1588 

0.1222 

CaOtHj  fCaS04.2H,() 

0.1634 

0.0939 

CaS04.2Hj() 

0.1722 

0.0611 

•• 

0.1853 

0.0349 

0.1918 

0.0176 

0.2030 

0.0062 

•• 

0.2126 

0 

•• 

(Cameron  and  Bell,  J.  Am.  Chem.  Soc.  1906, 
28.  1220.) 


Insol.  in  liquid  NHj.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Alcohol  dissolves  traces. 

Methyl  alcohol  forms  colloidal  solution 
containing  1.125  g.  per  1.  (Neuberg  and 
Rewald,  Biochem.  Z.  1908,  9.  545.) 

Insol.  in  ether. 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  *  B. 
1904,  87.  3601.) 

Much  more  sol.  in  glycerine,  or  sugar +Aq 
than  in  HjO. 


Solubility  of  CaO 

in  glycerine. 

Wt.  of 

glycerine  in 

100  ccm.  of 

solution 

Wt.  CaO 
contained  in 
100  ccm.  of 
liquid  gat. 
with  C%0 

Relation  of  CaO  to 
glycerine 

CaO 

Glycerine 

10.00 
5.00 
2.86 
2.50 
2.00 
1.00 

0.370 
0.240 
0.196 
0.192 
0.186 
0.165 

3.6 

4.6 
6.4 
7.1 
8.5 
14.2 

96.4 
95.4 
93.6 
92.9 
91.5 
85.8 

(Berthelot,  A.  ch.  (3)  46.  176.) 


1000  g.  H2O  dissolve  1.251  g.  CaO;  1000  g. 
H2O-I-5O  g.  glycerine  dissolve  1.865  g.  CaO; 
1000  g.  H2O  +  IOO  g.  glycerine  dissolve  2.583 
g.  CaO;  1000  g.  H,O+200  g.  glycerine  dis- 
solve 4.040  g.  CaO;  1000  g.  H,O-|-400  g. 
glycerine  dissolve  6.569  g.  CaO.  (Carles, 
Arch.  Pharm.  (3)  4.  558.) 

Insol.  in  pure  glycerine. 


Solubility  of  CaOsHs  in  glycerine -fAq  at  25**. 
G^flr.  orlvcerine  in  100  g.  glycerine -fAq. 

millimols  sol.  in  100  cc.  glyo- 


erine-f-Aq. 


G 

HCaOiH, 

8p.  gr. 

0 

4.3 

1.0003 

7.15 

8.13 

1.0244 

20.44 

14.9 

1.0537 

31.55 

22  ."5 

1.0842 

40.95 

40.1 

1.1137 

48.7 

44.0 

1.1356 

69.2 

95.8 

1.2027 

(Herz  and  Knoch,  Z.  anorg.  1905,  46.  193.) 


Solubility  in  glycerine -|-Aq  at  25**. 


Solution  contains 


%  Ca(OH),     %  glycerine 


0.117 

0.178 

0.413 

0.48 

0.88 

1.34 


0 

3.50 
15.59 
17.84 
34.32 
55.04 


%HK) 


96.32 
80.28 
81.68 
64.80 
43.62 


Sp.gr. 


1.008 

i;642 
1,088 
1.149 


Solid  phase  in  this  system  is  CaOjHj. 
(Cameron  and  Patten,  J.  phys.  Chem.  1911, 
16.  71.) 


100  pt8.  sugar  dissolved  in  HjO  dissolve  55.6  pt*». 
CaO  (Osann):  50  pt«.  CaO  (Ure);  49.6  pu.  CaO 
(Daniell);  29-30.6  pts.  CaO  (Hunton);  23  pts.  CaO. 
(Soubeiran.) 

Sugar  solution  at  100^  takes  up  H  mol.  CaO  for  each 
mol.  sugar;  at  0**,  if  it  contains  not  leas  than  25^  of 
sugar,  it  takes  up  2  mols.  CaO  to  I  mol.  sugar.  (Du- 
brunfaut.) 

Amount  dissolved  ia  proportional  to  the  density  and 
temperature  of  the  solutions. 


Solubility  of  CaO  in  sugar +Aq. 


Pts.  sugar 

Relation  of  CaO  to  sugar 

dissolved  in 
100  pts.  HtO 

CaO 

Sugar 

40 

21.0 

79.8 

37.5 

20.8 

79  2 

35.0 

20.5 

79  5 

32  5 

20.3 

79  7 

30  0 

20.1 

79  9 

27  5 

19  9 

80  1 

25  0 

19.8 

80  2 

22.5 

19.3 

80  7 

20  0 

18.8 

81.2 

17.5 

18.7 

81.3 

15  0 

18  5 

81  5 

12.5 

18  3 

81.7 

10.0 

18.1 

81.9 

7  5 

16.9 

83  1 

5.0 

15.3 

84.7 

2  5 

13  8 

86  2 

(Peligot,  C.  R.  St.  335.) 


100  g.  dilution  of  sugar  sat.  with  CaO  between  10^ 
and  54.4''  contain[^^^^e  ^l^CN©0ftunion,  IMT.) 
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Sohibility  of  CaO  in  dil 

.  sugar  solutions. 

Wt.  of  misar 

Wt.  of  CmO 
ooQtaised  in 

Relation  of  CaO 
to  sugar 

m  100  cmL 

100  ccm.  of 

o(  solution 

liquid  sat. 

with  CmO 

CaO 

Sugar 

4.850 

1.031 

17.5 

82.5 

2.401 

0.484 

16.8 

83.2 

2  000 

0.433 

17.8 

82.2 

1.660 

0.364 

18.0 

82.0 

1-386 

0.326 

19.0 

81.0 

1.200 

0.316 

20.8 

79.2 

1  058 

0.281 

21.0 

79.0 

0  960 

0.264 

21.6 

78  4 

0  400 

0.194 

32.7 

67.3 

0.191 

0.172 

47.4 

52.6 

0096 

0.154 

61.6 

78.4 

0000 

0.148 

(Berthelot,  A.  ch.  (3)  46.  176.) 


Solubility  in  sugar+Aq  at  t** 


16-ir 


_      in  100  ccm. 
of  solution 


G.  CaO  dissolved 
per  100  g.  sugar 


0.7814 
0.9120 
1.4000 
1.6930 
4  754 
5.730 
10  159 
11.200 
12.500 
13.930 
14.487 
16.410 


15^ 


0.625 

0.964 

2.084 

3-028 

3.451 

4.168 

4.880 

5.73 

6.12 

6.25 

6.51 

7.55 

8.20 


37.9 
32.3 
30.5 
28.9 
27.7 
27.1 
27.5 
27.2 
27.3 
27.9 
27.5 
28.0 


71.6 
53.4 
36.0 
32.3 
•31.7 
30.2 
28.7 
28.3 
27.4 
27.7 
27.5 
27.9 
27.3 


iWeirf)erg,  Bull.  Soc.  1899,  (3)  21.  775.) 


Solubility  in  sugar+Aq  at  25**. 


Solution  contains 


%  Ca(OH)t         %  sugar 


0.117 

0.188 

0.730 

1.355 

2.31 

3.21 

4.57 

5.38 

6.07 


0 

0.62 

4.82 

7.50 

9.87 

11.90 

15.10 

17.42 

19.86 


%HK) 


99.19 
94.50 
91.12 
87.85 
84.89 
80.33 
76.93 
73.07 


Sp.  gr. 


0.983 
1.000 
1.021 
1.037 
1.051 
1.067 
1.092 
1.109 
1  123 


The  solid  phase  in  this  system  consists  of  a 
series  of  sohd  solutions  with  Ca(0H)3  a  limits 
ing  case. 

(Cameron  and  Patten,  J.  phys.  Chem.  1911, 
16.  70.) 


Solubility  of  CaO  in  sugar+Aq  at  80**. 

%  sugar 

%CaO 

%  Sugar 

%  CaO 

4.90 

9.90 

14.75 

0.117 
0.189 
0.230 

19.50 
24.60 
29.70 

0.358 
0.458 
1.017 

Solid  phase.  CaO,Hj. 

(von  Uinneken,  Proc.  Kon.  Akad.  v.  Wet- 
ensch,  Amsterdam,  1911,  14.  457.) 

Solubility  of  CaO  in  mannite+Aq. 


Wt.  of 
mannite  in 
100  ccm.  of 

solution 


9.60 

4.80 

2.40 

1.92 

1.60 

1.37 

1.20 

1.07 

0.96 

0.192 

0.096 

0.000 


Wt.  of  CaO 
contained  in 
100  ccm.  of 

liquid  sat. 

with  CaO 


0.753 
0.372 
0.255 
0.225 
0.207 
0.194 
0.193 
0.190 
0.186 
0.155 
0.154 
0.148 


Relation  of  CaO  to 
mannite 


CaO 


7.3 
7.2 
9.6 
10.5 
11.4 
12.5 
13.9 
15.1 
16.2 
44.6 
61.6 


Mannite 


92.7 
92.8 
90.4 
89.5 
88.6 
87.5 
86.1 
84.9 
86.8 
55.4 
38  4 


(Berthelot,  A.  ch.  (3)  46.  176.) 

Solutions  of  CaO  in  sugar,  mannite,  or  gly- 
cerine afford  an  abundant  ppt.  on  being 
heated,  but  this  redissolves  on  cooHng. 
(Berthelot.) 

Sol.  in  sorbite+Aq  (Pelouze);  si.  sol. 
in  quercite+Aq.  Sol.  in  monobasic  Ca  sac- 
charate+Aq.  (PeUgot.)  Much  more  sol.  in 
gelatine +Aq  than  in  pure  HjO. 

Calcium  hydroxyhydrosulphide,  Ca(OH)SH  + 
3HtO. 
Easily  sol.  in  HjO  with  almost  immediate 
decomposition.    Inspjti^  t^^SoJ^CtalCslowly 
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decomp.   thereby.     (Divers  and  Shimidzu, 
Chem.  Soc.  46.  270.) 

Calcium  su&iodide,  Cal. 

Decomp.  by  moisture.    (Wdhler,  Z.  anorg. 
1909,  61.  76.) 

Calcium  iodide,  Cals. 

Deliquescent.    100  pts.  HtO  dissolve — 
at  0°        20^      40^       43^      92** 

192      204      228      286      435  pts.  Cals. 
(Kremers,  Pogg.  108.  65.) 

Sp.  gr.  of  Calj-I-Aq  at  19.5"  containing: 
5  10       15        20        25      30%CaI,, 

1.044     1.09     1.14     1.198     1.26    1.321 

35         40       45       50        55       60%  Cal,. 
1.398     1.477  1.567  1.665     1.78    1.9; 
(Kremers,  calculated  by  Gerlach,  Z.  anal. 

8.285.) 

Sol.  in  absolute  alcohol.  (Gay-Lussac,  A. 
ch.  91.  57.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328:  Eidmann,  C.  C.  1899,  II.  1014.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1910, 
48.  314.) 

+4H2O.    (KuznetJOv,  C.  A.  1911.  842.) 

-i-6HjO.    Sat.  aq.  solution  contains  at: 
—22''      +7**         10"         19" 
61.6        65.0        65.1        66.3%  salt. 

51"         64"         130"       248" 
69.4        75.9        81.3        87.1%  salt, 
(fitard,  A.  ch.  1894,  (7)  2.  543.) 

H-7H20.    (KuaneUov.) 

Calcium  pmodide,  CaI«+15HsO. 
(Mosnier,  A.  ch.  1897,  (7)  12.  401.) 
Call.    (Herz  and  Bulla,  Z.  anorg.  1911,  71. 

255.) 

Calcium  mercuric  iodide,  CaIt,HgIs+8HtO. 

Very  deliquescent.  Sol.  in  H|0,  .alcohols, 
allyl  iodide,  aldehyde,  acetic  acid,  ethyl  oxal- 
ate and  aniline.  SI.  sol.  in  nitrobenzene. 
Completely  insol.  in  CHCl,,  CCI4,  ethyl 
iodide,  ethylene  bromide.  C«He,  monochlor- 
benzene  and  toluene.  (Duboin,  C.  R.  1906, 
142.  573.) 

3CaIj,  4HgI,-|-24H,0.  Sol.  in  H/)  with 
pptn.  of  red  Hglj. 

Very  sol.  in  alcohols,  glycerine,  ethyl  ace- 
tate, methyl  and  isobutyl  propionate,  allyl 
iodide,  aldehyde,  acetone,  anihne  and  ethyl 
oxalate.  Insol.  or  si.  sol.  in  nitrobenzene. 
Insol.  in  CHCli,  CeH«,  ethyl  iodide,  mono- 
chlorbenzene,  etc.  (Duboin,  C.  R.  1906,  142. 
397.) 

Cal,,  2HgI,. 

Decomp.  Dv  HiO.    (Boullay.) 

Cala,  5HgIt-f8H,0.     Decomp.  by  H,0, 


alcohols,  glycerine,  aldehyde,  and  acetic  aotd; 
slowly  by  nitrobenzene  and  ethyl  oxalate. 
Insol.  in  monochlorbenzene,  toluene,  CHCU 
and  ethylene  bromide.    (Duboin,  /.  c.) 

Calcium  sUver  iodide,  Cdl,,  2AgI+6HsO. 

Immediately  decomp.  by  HtO.  (SimpBon, 
Roy.  Soc.  Proc.  27.  120.) 

Calchmi  zinc  iodide,  Cal,,  ZnI,+8HtO. 

Very  hydroscopic.  (Ephraim,  Z.  anorf^. 
1910,  67.  384.) 

Calcium  iodide  ammonia,  Cal,,  ONH*. 
(Isambert,  C.  R.  66.  1259.) 

Calcium  nitride,  CasN,. 

Sol.  in  dil.  acids;  insol.  in  cone,  (water  free) 
acids.    (Moissan,  C.  R.  1898,  127.  499.) 

Calcium  oxide,  CaO. 

Decomp.  by  H,0,  with  evolution  of  much 
heat^  to  form  CaOiH,,  which  see  for  solubility 
in  H,0,  etc. 

Calcium  peroxide,  CaO,. 

Very  si.  scl.  in  H,0;  easily  sol.  in  adds, 
and  NH4  salts+Aq.  Insol.  in  NH40H-|-Aq. 
(Conrov,  Chem.  Soc.  (2)  11,  808.) 

+2H,0.  True  composition  is  CaO,Hi-h 
H,0,.    (de  Forcrand,  C.  R.  1900,  130.  1390.) 

+8H,0.  Efflorescent.  Difficultly  sol.  in 
H,0  with  gradual  decomp.  Insol.  in  alcohol 
or  ether.  (Gay-Lussac  and  Th^nard,  A.  ch. 
(2)  a.  313.) 

Calcium  oxybromide,  3Ca0,  CaBr,+16HsO. 
Decomp.  by  H/)  and  alcohol.    Veiy  easily 
sol.  in  hydracids  and  dil.  HNOs.     (Taaaily, 
C.  R.  1894,  119.  372.) 

Calcium  oxychloride,  Ca40|Cl,+15H,0>- 
3CaO,  CfaCl,+15H,0. 

Decomp.  by  H,0  or  alcohol.    (Rose.) 

Formula  is  Ca,H0,Cl+7H,0.  (Grimshaw, 
C.  N.  80.  280.) 

-hl6H,0.  Decomp.  by  H,0  into  CaO,H, 
and  CaCl,  until  a  maximum  of  85  g.  CaCU 
are  dissolved  per  litre.    ( Ditte,  C.  R.  91.  576.) 

4Ca0,  CaCl,-hl4H,0.  (Scbreinemakers 
and  Figee,  Chem.  Weekbl.  1911,  8.  685.) 

CaO,CaCl,.    (Schrein^nakers  and  Figee.) 

Calcium  lead  oxychloride,  CaCl,,  CaO,  2PbO 
+4H,0. 

Sol.  in  H,0  with  decomp.  (Andr^,  C.  R. 
104.  359.) 

CaCl,,  3PbOH-3H,0.    (Andr6.) 

Calcium  mercuric  oxychloride,  CaCl,,  2Hg0 
+4H,0. 
Decomp.  immediately  by  H/).    (Klinger, 

B.  16.  997.)     Digitized  by  ^OOgie 
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ozyiodide,  3CaO,  CaIs+16HtO. 
Deoomp.  by  H|0,  alcohol,  and  acids.    Sol. 
m  hydracida  and  in  very  dil.  HNO|.    (Tassily. 
C.  R,  1894,  119.  372.) 

Cildam  ozysiUpliide,  Ca40,S4+12H,0- 
3CaO,  CaS4+12H,0. 

Deoomp.  by  HiO.  Not  acted  on  by  ab- 
solute alcohol.    (Sch5ne,  Pogg.  117.  77.) 

Acoofding  to  Geuther  (A.  224.  178)  »CaSi, 
2CaO+10,  or  11H,0.  Sol.  in  dil.  HCl-fAq 
vith  separation  of  S. 

Ca»0«S« + 18H,0  -  4CaO,  CaS* + 18H,0. 
Deoomp.  by  HsQ.  but  not  acted  on  by  ab- 
!K>hite  alcohol.    (Schdne,  Pogg.  117.  82.) 

According  to  Geuther  (A.  ^4.  178)  »CaSi, 
3CaO  +  14,  or  15H,0. 

Ca/)A+20H/)-5CaO,  CaS»+20H/). 
Rose,  Pogg.  65.  433.) 

Sol.  in  400  pts.  cold,  deoomp.  by  boiling 
H^  (Buchner);  si.  sol.  in  cold,  much  more  in 
kH  H|0,  but  it  is  not  d^osited  on  cooling. 
Agoeous  solution  sat.  at  6-7.2''  has  sp.  or. « 
1.0105  (Herschel):  sol.  in  alcohol  (Gay-Lus- 
ue);  insol.  in  alcohol  (Gmelin)v 

Caldmn  phosphide,  CaP. 

Deliquescent.  Deoomp.  in  moist  air  or 
with  Kfi.  Not  attacked  by  cone.  HNO,,  but 
decamp,  by  dil.  HNO,+Aq.  (Th^nard,  A. 
ch.  (3)  14.  14.) 

CasPs.    Crystallized. 

Deoomp.  by  HiO. 

Not  attacked  by  cone.  HsS04.  Violently 
attacked  by  dil.  HsSOi. 

Not  attacked  by  abs.  alcohol,  ether,  ben- 
zne  or  oil  of  turpentine.  (Moissan,  C.  R. 
1S99  128.  792.) 

CatPs.  Insol.  in  liquid  COs.  (Bttchner, 
Z.  phys.  Ch.  1906,  54.  674.) 


I  sdenide,  CaSe. 
SL    sol.   in   H»0.     Very   easily   deoomp. 
Fabre,  C.  R.  102.  1469.) 

Calchmi  sfltdde,  CaSit. 

Slowly  decomp.  bv  HtO;  sol.  in  cone.  HsS04 
^lod  dil.  HNOi  with  evolution  of  Ht.  With 
cone.  HCl  it  gives  Hs,  Si  and  silicon  hydride; 
vith  dil.  HCl,  Hs  and  a  yellow  substance. 
.SoL  in  alkali -fAq  or  NHiH-Aq  with  evolu- 
tion d  Ht.    (Moissan,  C.  R.  1902,  184.  505.) 

Two  modifications: 

'a)  Only  si.  sol.  in  HNOi;  decomp.  HsO  to 
pre  an  izisoL  ppt.  on  addition  of  HCl. 

h)  Eaflily  sol.  in  HNOi  and  acetic  acid; 
deeomp.  HCl  to  mye  a  ppt.  which  is  sol.  in 
KOH+Aq.  (de  Chahnot,  Am.  Ch.  J.  1896, 
ll»3»>.) 

Ca^it.  Slowly  decomp.  by  H|0,  rapidly 
by  dil.  acetic  acid  or  by  HsSOi+Aq  without 
iTolution  of  spontaneously  inflammable  gas. 
Hooi«Kfamid,  M.  1909,  80.  497.) 

Denomp.  by  dil.  min.  adds,  with  evolution 


of  spontaneously  inflammable  gas.  (Hack- 
spill,  Bull.  Soc.  1908,  (4)  8.  619.) 

Ca«Siio.  Insol.  in  all  solvents.  Decomp. 
by  boiling  HiO^  by  cone.  HCl  and  by  acetic 
acid.  Sol.  in  dil.  alkali  and  alkali  carbonates 
-f  Aq.  Hardly  attacked  by  cone.  H2SO4  or 
HNOi.    (Kolb,  Z.  anorg.  1909,  64.  349.) 

CaiiSiio.  Easilv  decomp.  by  boiling  with 
HsO.  Deoomp.  by  dil.  acetic  acid,  dil.  or 
cone.  HCl.  (Kolb,  Z.  anorg.  1909,  64.  349 
and  356.) 

Caldum  tiliconitride,  CaSisNa. 

(Kolb,  Z.  anorg.  1909,  64.  363.) 

CasSitN4.  Slowly  decomp.  by  boiling  with 
HjO,  somewhat  more  rapidly  with  dil.  NaOH 
+Aq.  Slowly  decomp.  by  cone.  HCl.  (Kolb, 
I.e.) 

CanSiioNij.  Completely  deoomp.  by  HCl. 
(Kolb,  I.  c.) 

Calcium  sulphide,  CaS. 

500  pts.  HtO  dissolve  1  pt.  CaS  completely; 
less  HsO  dissolves  out  CaSsHt  and  leaves 
CaOsHs.  Very  much  HjO  decomposes  com- 
pletely into  CaOsHs  and  HsS.  (Bochamp,  A. 
ch.  (4)  16.  222.) 

Not  decomp.  by  HsO,  and  only  si.  sol. 
therein  at  ordinary  temp.    (Peloiue.) 

After  48  hours  contact  with  CaS,  1  1.  HjO 
contains  at: 

10^       18^       40**       60**       90** 

0.15      0.23      0.30     0.48      0.33  g.  CaS. 

After  boiling  for  2  hours,  0.27  g.  CaS  is 
dissolved;  addition  of  NaCl  diminishes  solu- 
bility, but  NasS04  increases  it.  Lime-water 
difisolves  at  14*"  0.18  g.  CaS,  the  same  amount 
which  HsO  dissolves  at  OO"".  Milk  of  lime 
dissolves  0.55  g.  at  OO**.  HsO  containing  3  to 
79  g.  NasO  per  litre  dissolves  only  traces  of 
CaS  at  10^,  but  at  40-60%  or  by  boiling,,  a 
large  amount  of  NasS  is  formed.  (Kolb,  A. 
ch.  (4)  7.  126.) 

Sol.  in  12,500  pts.  H,0  at  12.6**.  (Scheurer- 
Kestner,  Rupert,  chim.  appl.  1862.  331.) 

Sat.  NasCOiH-Aq  has  scarcely  any  action 
on  CaS,  but  a  dilute  solution  has  more  action. 
(Kolb.) 

Sol.  in  HsO  and  sulphur,  forming  CaS4. 

Insol.  in  liquid  NHj.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904,  87.  3601.) 

Insol.  in  methylal.  (Eidmann,  C.  C.  1899, 
II.  1014.) 

Sol.  in  10  pts.  glycerine.  (Cap  and  Garot, 
J.  Pharm.  (3)26.81.) 

Sol.  in  sugarH-Aq.  (Stolle,  C.  C.  1900,  I. 
1044.) 

Calcium  ^e/rosulphide,  ^^«{^oOqIc 
Known  only  in  solution.^  o 
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Calcium  pentosulphide,  CaS*. 

Sol.  in  HjO  and  alcohol.    (Berzelius.) 
Exists  only  in  aqueous  solution.    (Schone, 

Pogg.  117.  73.) 

Calcium  hydroxyl  sulphide,  Ca(OH)SH-h 
3H2O. 
Easily  sol.  in  H»0  with  immediate  decomp. 
and  separation  of  Ca(0H)8.  Insol.  in  alcohol, 
but  slowly  decomp.  thereby.  (Divers  and 
Shimidzu,  Chem.  Soc.  46.  270.) 

Calcium  stannic  sulphide. 
See  Sulphostannate,  calcium. 

Calomel. 
See  Mercurous  chloride. 

Carbamic  acid. 

Ammonium  carbamate  acid  carbonate  {cotn- 
mercial  carbonate  of  ammonia) . 
See  Carbonate  carbamate,  ammonium  hy- 
drogen. 

(salts  of  hartshorn),  2NH4HCO,, 

NH4CONH,. 
See  Carbonate  carbamate,  ammonium  hy- 
drogen. 

Carbazote  silicon,  CtSiN. 

Insol.  in  acids,  even  HF;  also  in  boiling 
KOH+Aq.  (Schiitzenberger  and  Colson, 
C.  R.  92.  1508.) 

Carbon,  C. 

Insol.  in  all  solvents. 

Diamond  is  unacted  upon  by  KC10|+fum. 
HNO3;  graphite  forms  graphitic  acid  by 
KClOa+fum.  HXOi;  amorphous  carbon  is 
sol.  in  KClO,-ffum.  HNO,.  (Berthelot,  A. 
ch.  (4)  19.  399.) 

Diamond  is  sol.  in  molten  iron  at  1160°. 
Amorphous  carbon  is  insol.  in  molten  iron  at 
1 160°,  but  becomes  sol.  therein  by  heating  to 
1400°.    (Hempel,  B.  18.  998.) 

Insol.  in  liquid  CO,.  (Buchner,  Z.  phys. 
Ch.  1906,  M.  674.) 

Charcoal  is  insol.  in  liquid  XH3.  (Gore, 
Am.  Ch.  J.  1898,  20.  830.) 

The  quantity  of  carbon  dissolved  by  iron 
diminishes  by  increasing  phosphorus,  falling 
by  about  0.5%  for  each  additional  2.0%  of 
phosphorus.  (Fettweis,  Metallurgie,  1906, 
3.60.) 

Solubility  in  iron  is  reduced  by  the  presence 
of  tin  and  of  sulphur.  (WUst,  Metallurgie, 
1906,  3.  169.) 

The  solubility  of  C  in  iron  is  increased  by 
the  prtsence  of  chromium;  9.2^^  C  dissolved 

''«n  62%  Cr  is  present  in  the  mixture, 
-^ns,  Metallurgie,  1907,  4.  18.) 


Carbon  boride,  CB«. 

Insol.  in  boiHng  HNO,H-Aq.    (Joly,  C.  R. 
97.  456.) 


Carbon  «u6oxide,  C|Oi. 

B.-pt.-h7°at761  mm. 

Sol.  in  HjO  with  formation  of  malonio  acid. 

Slowly  decomp.  on  standing  in  a  sealeii 
tube.    (Diels,  B.  1906,  39.  696.) 


Carbon  monoxide,  CO. 

Sol.  in  50  vols,  recently  boiled  HtO.    (Davy.) 
Sol.  in  16  vols.  HtO.    (de  Sauaaure.) 

Sol.  in  27  vol«.  HjO.    (Dalton.) ^     ,^    „ 

100  voU.  HiO  dissolve  6.2  vols.  CO  at  18*».    (de  Saxh*- 
sure.) 


SolubiUty  of  CO  in  H,0:  1  vol.  H«0  at  t**  di^ 
solves  V  vols.  CO  reduced  to  O**  and  760  mm. 


t^ 

V 

t' 

V 

t*» 

V 

0 

0.03287 

7 

0.02796 

14 

0.02466 

1 

0.03207 

.  8 

0.02739 

15 

0.02432 

2 

0.03131 

9 

0.02686 

16 

0. 02402 

3 

0.03057 

10 

0.02635 

17 

0. 02374 

4 

0.02987 

11 

0.02588 

18 

0  02350 

5 

0.02920 

12 

0.02544 

Id 

0.02329 

6 

0.02857 

13 

0.02504 

20 

0.02312 

(Buiisen's  Gasometry,  pp.  287,  128,  146.) 

Coefficient  of  absorption- 0.032874 — 
0.00081632tH-0.000016421t*.      (Bunsen    and 
Pauli,  A.  93.  16.) 


Solubility  of  CO  in  H,0. 

/3  =  Vol.  CO  absorbed  by  1  vol.  H,0  at  a 
partial  pressure  of  760  mm. 

/3i  =  Vol.  CO  (reduced  to  0**  and  760  mm.) 
absorbed  by  1  vol.  of  HtO  under  a  total  pres- 
sure of  760  mm.  

q*g.  CO  dissolved  by  100  g.  H,0  at  a 
total  pressure  of  760  mm. 


t' 

P 

d' 

q 

0 

0.03537 

0.03516 

0.0044 

5 

0.03149 

0.03122 

0.0039 

10 

0.02816 

0.02782 

0.0035 

15 

0.02543 

0.02501 

0.0031 

20 

0.02319 

0.02266 

0.0028 

25 

0.02142 

0.02076 

0.0026 

30 

0.01998 

0.01915 

0.0024 

40 

0.01775 

0.01647 

0.0021 

50 

0.01615 

0.01420 

0.0018 

60 

0.01488 

0  01197 

0.0015 

70 

0.01440 

0.00998 

0.0013 

80 

0.01430 

0.00762 

0.0010 

90 

0  01420 

0.00438 

0.0006 

100 

0.01410 

0.00000 

0.0000 

(Winkler,  B.  1901,  34.  1416.) 
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Solubility  in  H|0  at  various  pressures. 
V«  Volume  of  the  absorbing  liquid. 
P  3  Hg  pressure  in  metres. 
XsO^mcient  of  solubility. 


V 


30  830  can. 


f 


17.7 


19.0 


0.9202 
1.1438 
1.4624 
1.7986 
2.3659 
2.8390 
3.2622 
4.0114 
4.6017 
5.1953 
5.8717 
6.5462 
7.0983 
7.6470 
8.0184 


0.9176 
1.1506 
1.3897 
1.7044 
2.1239 
2.7173 
3.2576 
3.9311 
4.4584 
5.2470 
6.0346 
6.6303 
7.1842 
7.9542 


0.02791 
0.02787 
0.02786 
0.02783 
0.02782 
0.02776 
0.02771 
0.02770 
0.02763 
0.02761 
0.02756 
0.02744 
0.02738 
0.02723 
0.02715 


0.02716 
0.02717 
0.02715 
0.02712 
0.02708 
0.02701 
0.02693 
0.02689 
0.02680 
0.02673 
0.02665 
0.02654 
0.02636 
0.02617 


(Caasuto,  Phys.  Zeit.  1904,  6.  236.) 

Coefficient  of  absorption  of  CO  in  HjO  at 
25'  equab  0.0154.  (Findlav  and  Creighton, 
Biochan.  J.  1911,  6.  294.) 

Cuprous  chloride  in  an  hydrochloric  acid  or 
uuDoniacal  solution,  and  ammoniacal  solu- 
t)0Q8  of  cuprous  salts  absorb  large  amounts 
of  CO.  (LebUnc,  C.  R.  80.  488.) 

Cuprous  chloride  dissolved  in  HCl+Aq  ab- 
<«b8  15-20  vols.  CO.  (Berthelot,  A.  ch.  (3) 
IL66.) 

Abwrbed  by  KOH,  NaOH,  Ba(OH),,  and 
C4/0H),+Aq;  more  readily  by  ether,  alcohol, 
4«i  wood  spirit,  with  formation  of  formic 
wii  (Berthelot,  A.  ch.  (3)  61.  463.) 

SoL  in  HCN.    (Bdttinger,  B.  10.  1122.) 

I  y(A.  alcohol  absorbs  0.20443  vols.  CO 
Q0  at  all  temperatures  between  O"*  and  25**. 
Cariua,  A  94.  135.) 

lOOrokL  deobol  (0.84  ap.  gr.)  diMolve  14.5  voIb.  CO 
'Sis':  100  voK  rectified  naphtha  (0.784  ap.  gr.).  20.0 
'»1«.C0  at  19*:  100  vols,  oilof  lavender  (0.88  ap.  gr.). 
}-^«irt)k  CX)  at  18*;  100  vol«.  oHve  oil  (0.915  sp.  gr.). 
'Ufok  <X>  at  18*;  100  vob.  sat.  KCl-fAq  (1.168 
^  tr.}.  U  vob.  CO  at  18^".    (de  Sauwure.  1814.) 

I  toL  oil  of  turpentine  abaorbs  0.16-0.20  vol.  CO. 
^SMwure.) 

JoJ.io  ether.    (RegnauH.) 

(Qtol.  b  eaoutehioe. 


Solubility  in  alcohol +Aq. 
%  alcohol 

0.00        9^^09 
2.41         1.87 


by  weight 
dIuI" 


Solubility 
%  alcohol 
by  weight 
Solubility 


28.57 
1.50 


33.33 
1.94 


16.67 
1.75 

50.00 
3.20 


23.08 

1.68 


(Lubarsch,  W.  Ann.  1889,  87.  524.) 


Solubility  of  CO  in  organic 

solvents. 

Solvent 

Solubility  at 
20«C. 

Solubility  at 
25«»C. 

Glycerine 

Not 
measurable 

Water 

0.02404 

0.02586 

Aniline 

0.05358 

0.05055 

Carbon  bisulphide 

0.08314 

0.08112 

Nitrobenzene 

0.09366 

0.09105 

Benzene 

0.1707 

0.1645 

Glacial  acetic  acid 

0.1714 

0.1689 

Amyl  alcohol 

0  1714 

0.1706 

Xylene 

0.1781 

0.1744 

Toluene 

0.1808 

0.1742 

Ethyl  alcohol 

(99.8%) 

0.1921 

C.1901 

Chloroform 

0.1954 

0.1897 

Methyl  alcohol 

0.19.55 

0.1830 

Amyl  acetate 

0.2140 

0.2108 

Acetone 

0.2225 

0.2128 

Isobutyl  acetate 

0.2365 

0.2314 

Ethyl  acetate 

0.2516 

0.2419 

(Just,  Z.  phys.  Ch.  1901,  87.  361.) 
Solubility  of  CO  in  ether  at  0°  =0.3618,  and 
at    10** -0.3842.      (Christoff,    Z.    phys.    Ch. 
1912,  79.  459.) 

Solubility  of  CO  in  organic  mixtures. 
CO  in  benzene  and  naphthalene  at  25'*C. 


Per  cent  bv  weight 
of  naphthalene 

Per  cent  by  weight 

♦  Solubility  of 

of  bensene 

CO 

0 

100 

0.174 

11.52 

88.48 

0.164 

11.65 

88.35 

0.163 

23.98 

76.02 

0.149 

23.60 

76.40 

0.148 

32.35 

67.65 

0.142 

32.74 

67.26 

0.143 

33.79 

66.21 

0.141 

(Skirrow,  Z.  phys.  Ch.  190 

2,  41.  144.) 

♦  See  under  Ozyg en. 

CO  in  benzene  and  phenanth 

rene  at  25°  C. 

Per  cent  by  weight 

Per  cent  by  weight 

SolubiUty  of 

of  phenanthrene 

of  bensene 

CX) 

0 

100 

0.174 

10.48 

89.52 

0.144 

10.48 

89.52 

0.144 

19.22 

80.78 

0.132 

18.99 

81.01 

0.133 

27.04 

72.96 

0.128 

27.39 

72.61 

0.127 

(Skirrow^^^ 
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CO  in  benzene  and  a-naphthol  at  25**  C. 


Per  cent  by  weisbt 
of  a*naphthoI 

Per  cent  by  weight 
of  bensene 

SolubUityof 
CO 

0 

3.48 

6.75 

6.59 

12.10 

11.81 

100 
96.52 
93.25 
93.41 
87.90 
88.19 

0.174 
0.149 
0.145 
0.144 
0.139 
0.139 

(Skirrow.) 


CO  in  benzene  and  ^naphthol  at  25**  C. 


Per  cent  by  weight 
of  0  naphthol 

Per  cent  by  weight 
of  bensene 

Solubility  of 
CO 

0 

2.06 
4.14 
4.36 

100 
97.94 
95.86 
95.64 

0.174 
0.158 
0.151 
0.149 

(Skirrow.) 


CO  in  benzene  and  nitrobenzene  at  25**  C. 


Percent  by  weight 
of  nitrobensene 


0 

14.5 
14.12 
28.18 
28.14 
40.58 
40.63 
54.9 
54.9 
83.33 
83.2 
100 


Per  cent  by  weight 
of  bensene 


100 
85.5 
85.88 
71.82 
71.86 
59.42 
59.37 
45.1 
45.1 
16.67 
16.8 
0 


Solubility  of 
CO 


0.174 
0.162 
0.162 
0.152 
0.152 
0.140 
0.140 
0.126 
0.127 
0.101 
0.102 
0.093 


(Skirrow.) 


CO  in  benzene  and  aniline  at  25**  C. 


Per  cent  b^'  weight 
of  aniline 


0 

12.69 
12.03 
19.57 
19.43 
28.43 
28.26 
57.68 
57.38 
78  90 
78.80 
100 


Per  cent  by  weight       Solubility  of 
of  bensene  CO 


100 

87.31 
87.97 
80.43 
80.57 
71.57 
71.74 
42.32 
42.62 
21.10 
21.20 
0 


0.174 
0.156 
0.158 
0.145 
0.144 
.0.131 
0.131 
0.0945 
0.0953 
0.0689 
0.0684 
0.053 


(Skirrow.) 


CO  in  toluene  and  naphthalene  at  25^  C. 


Per  cent  by  weight 
of  naphthjticne 


Per  cent  by  weight 
of  toluene 


0 

7.13 
7.10 
15.10 
15.13 
22.75 
22.58 


100 

92.87 

92.,9 

84.9 

84.87 
77.25 

77.42 


Solubility  of 
CO 


0  182 
0.169 
0.171 
0.161 
0.161 
0.153 
0.154 


(Skirrow.) 


CO  in  toluene  and  phenanthrene  at  25*  C. 


Per  cent  by  weight 

Per  cent  by  weight 

SolubiUty  of 

of  phenanthrene 

of  toluene 

CO 

0 

100 

0.182 

5.59 

94.41 

0.170 

5.58 

94.42 

0.171 

11.16 

88.84 

0  161 

11.20 

88.8 

0  161 

21.62 

78.38 

0.147 

21.93 

78.07 

0.147 

(Skirrow.) 
CO  in  toluene  and  nitrobenzene  at  25**  C. 


Per  cent  by  weight 

Percent  by  weight 

Solubility  of 

of  nitrobensene 

of  toluene 

CO 

0 

100 

0  182 

8.86 

91.14 

0.168 

8.87 

91.13 

0.168 

18.27 

81.73 

0.160 

18.19 

81.81 

0.161 

26.82 

73.18 

0.151 

26.76 

73.24 

0.151 

49.14 

50.86 

0  131 

49.02 

50.98 

0  131 

76.31 

23.69 

0.108 

76.31 

23.69 

0.108 

100 

0 

0.093 

(Skirrow.) 
CO  in  toluene  and  aniline  at  25°  C. 


Percent  by  weight 

Per  cent  by  weight 

Solubility  of 

of  aniline 

of  toluene 

O) 

0 

100 

0.182 

6.61 

93.39 

0  169 

6.61 

93.39 

0.168 

13.56 

86.44 

0.157 

13.55 

86.45 

0.156 

19  91 

80.09 

0.148 

19.96 

80.04 

0  148 

44.64 

55.36 

0.115 

44.31 

55.69 

0.116 

74.63 

25.37 

0.0768 

75.03 

24.97 

0.0753 

100 

0 

0.053 
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CO  in  tolueoe  and  a-naphthol  at  25**  C. 


Percent  by  weicht 

Per  cent  by  weight 

Sohibility  of 

of  a-uphthol 

of  toluene 

CO 

0 

100 

0.182 

4.46 

95.54      • 

0.171 

4  44 

95.56  • 

0.171 

8  75 

91.25 

0.162 

8.89 

91.11 

0.163 

(Skirrow.) 
CO  in  acetone  and  naphthalene  at  25*^  C. 


Pereent  by 

iOf 


0 

1331 
27  40 


Per  cent  by 

weight  of 

acetone 


100 
86.69 
72.60 


Measured 
vapor 
preeture 


229.6 
212.4 
196.6 


Solubility 
of  CO 


0.238 
0.199 
0.187 


(Skirrow.) 
CO  in  acetone  and  phenanthrene  at  25''C. 


Pwcoit  by 

vdfbt  01 

pteumthiene 


0 

12.77 
25  04 


Percent  by 

weight  of 

acetone 


100 
87.23 
74.96 


Meamired 

vapor 
pressure 


229.6 

218 

207.5 


Solubility 
of  CO 


0.238 
0.205 
0.183 


(Skirrow.) 
CO  in  acetone  and  ^naphthol  at  25**  C. 


Ppfeeotlnr 
w«t(fat  of 
a-nsphtbol 


0 
13  95 

26.88 


Per  cent  by 
weight  of 
acetone 


100 
86.05 
73.12 


Measured 

vapor 
pressure 


229.6 

213 

195 


SolubiUty 
of  CO 


0.238 
0.190 
0.169 


(Skirrow.) 
CO  in  acetone  and  nitrobenzene  at  25^  C. 


Her  cent  by 
•ofbt  of 

sArobenseDe 


0 

21.59 
53  20 

100 


Per  cent  by 
weight  of 


100 

78.4 

46  8 

0 


Measured 
vapor 


229.6 

201 

152 


SolubiUty 
of  CO 


0.238 
0.207 
0.157 
0.093 


(Skirrow.) 
CO  in  acetone  and  aniline  at  25*'  C. 


?w»Btby 
•acbt^ 

Per  cent  by 

weight  of 

acetone 

Measured 

vapor 
pressure 

SolubiHty 
of  CO 

0 

20.83 
55.10 
100 

100 
79.17 
44.9 
0 

229.6 

192 

120 

0.238 
0.179 
0.110 
0.053 

(Skim 

>w.) 

CO  in  aoeiio  acid  and  nitrobensene  at  25^  C. 


Per  cent  by  weight  Per  cent  by  weight   «  .  u-u^    ,  rv» 
of  nitrobensene        of  acetic  acid       Sohibihty  of  CO 


0 

21.65 
51.03 
100 


100 
78.35 
48.97 
0 


0.173 
0.156 
0.130 
0.093 


(Skirrow.) 
CO  in  acetic  acid  and  aniline  at  25^  C. 


Per  cent  by  weight 
of  aniline 


"^^^aSu^Llf*    Soh^biUtyofCO 


0 

13.5 
41.64 
60.77 
82.21 
100 


100 
86.5 
58.36 
39.23 
17.79 
0 


0.173 

0.110 

0.0699 

0.0618 

0.0580 

0.053 


(Skirrow.) 
CO  in  methyl  alcohol  and  glycerine  at  25*tl?. 


Per  cent  by 
weight  of 
gl>'cerine 


0 

39.6 
60.5 
77.1 
100 


Per  cent  by 

weight  of 

methyl 

alcohol 


100 

60.4 

39.5 

22.9 

0 


'Measured 
vapor 
pressure' 


122 

106 

91 

63 


Solubility 
of  CO 


0.196 
0.0964 
0.0515 
0.02^ 
vary  small 


(Skirrow.) 
CO  in  acetone  and  chlorofcnm  at  25^  G. 


Per  cent  by 
weight  of 
chloroform 


0 

33.38 
53.2 
65.03 
73.46 
79.83 
87.3 
94  4 
100 


Per  cent  bv 
weight  of 
acetone 


100 
66.62 
46.8 
34.97 
26.54 
20.17 
12.7 

5.6 

0 


Measured 

vapor 
pressure 


229.6 

202 

179 

167 

162 

163 

168 

178 

188 


SohibllHy 
of  CO 


0.238 
0.226 
0.219 
0.220 
0.212 
0.204 
0.207 
0.205 
.0.207 


(Skirrow.) 
CO  in  acetone  and  carbon  bisulphide  at  25*^  C. 


Per  cent  bv 
weight  of 

carbon 
bisuli>hide 


0 

8.18 
18.02 
49.46 
62.6 
74.05 
85.51 
96.42 
100 


Per  cent  Inr 
weight  of 
acetone 


100 
91.82 
81.98 
50.54 
37.4 
25.95 
14.49 

3.58 

0 


Measured 

Solubility 

vapor 

of  CO 

pressure 

229.6 

0.238 

306 

0.236, 

367 

0.236. 

443 

0.227 

457 

0.210 

o.rSr 

457 

43a 

0.144 

382 

0.114 

356 

0.0959 

(Skirrow.t 
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CX>  in  benzene  and  ethyl  alcohol  at  25**  C 


Per  cent  by 
weight  of 
acetic  acid 

Per  cent  by 
weight  of 
chloroform 

Measured 

vapor 

pressure 

SolubiUty 
of  CO 

0 

15.43 
52.34 
100 

100 
84.56 
47.66 
0 

95.9    . 
125 
119 

59 

0.174 
0.179 
0.181 
0.192 

(Skirrow.) 


CO  in  chlorofonn  and  methyl  alcohol  at  25^  C. 


Per  cent  by 

weight  of 

alcohol 

Per  cent  by 
weight  of 
chloroform 

Measured 

vapor 
pressure 

SolubiUty 
ofCX) 

0 

13 

100 

100 

87 

0 

188 
233 
122 

0.207 
0.202 
0.196 

(Skirrow.) 


CO  in  acetic  acid  and  benzene  at  25°  C. 


Percent  bv 
weif  ht  of 
acetic  acid 

Percent  by 
weight  oJ 
benxene 

Measured 

vapor 
pressure 

Solubility 
of  CO 

0 

19.17 
33.54 
97.51 
100 

100 
80.83 
66.46 
32.49 
0 

95.9 

87.5 

82 

64.5 

14 

0,174 
0.190 

0.198 
0.109 
0.172 

(Skirrow.) 


CO  in  acetic  acid  and  toluene  at  25^  C. 


Per  cent  bv 
weight  of 

Per  cent  by 
weight  of 

Measured 

vapor 

SolubiUty 

aceUc  aoid 

toluene 

pressure 

of  CO 

0 

100 

9 

0.182 

20.48 

79.52 

31.6 

0.190 

56.89 

43.11 

28 

0.195 

74.71 

25  29 

25.6 

0.191 

100 

0 

14 

0.172 

(Skirrow.) 


CO  in  acetic  acid  and  chlorofonn  at  25"^  C. 


Per  cent  by 
weight  of 
acetic  acid 


0 

26.67 
56.46 
100 


Per  cent  by 
weight  of 
chloroform 


100 

73.33 
43.54 
0 


Measured 

vapor 
pressure 


188 

144.5 
88.5 
14 


SolubiUty 
of  CO 


0.206 
0.207 
0.196 
0.172 


(Skirrow.) 


CO  in  carbon  bisulohide  and  ethylene  di- 
chloride  at  25'*  C. 


Per  cent  by 
volume  of 

Per  cent  bv 
volume  of 

Measured 

SolubiUty 

carbon 

ethylene 
dichloride 

vapor 

of  CO 

bbulphide 

pressure 

0 

100 

77 

0.147 

25 

75 

231 

0.159 

49 

51 

294 

0.160 

81.6 

18.4 

338 

0.140 

100 

0 

356.5 

0.083 

(Skirrow.) 

Coefficient  of  absorption  for  pet3x>leumB 
0.123  at  20^  and  0.134  at  10*".  (Gniewasz 
and  Walfisz,  Zeit.  phys.  Ch.  1.  70.) 

Carbon  (fiozide,  COs. 

HsO  dissolves  about  its  own  vol.  COt  at  the  ordinary' 
temperature  (the  solution  obtained  being  of  1.0018  sp. 
gr.)  and  pressure,  and  an  additional  vol.  for  the  pressure 
of  each  additional  atmosphere  to  which  it  is  subject^. 

The  power  of  HsO  to  absorb  COt  does  not  increase  in 
precisely  the  same  ratio  as  the  pressure.    (Soubeiran.) 

5  vols.  COi  dissolve  in  1  vol.  HiO  at  7  atmos.  pressure, 
and  much  greater  pressure  is  necessary  in  order  to  in- 
crease the  amount  of  gas  dissolved;  but  up  to  4  or  5 
atmospheres  the  amount  of  gas  dissolved  is  very  nutrly 
proportional  to  the  pressure.  (Courbe.  J.  Pharm.  SC. 
121.) 

100  vols.  HfO  at  12.78*  absorb  116  vols.  COt  (Caven- 
dish); at  29.44°.  84  vols.  COt  (Henr>);  at  16.56«.  106 
vols.  COt  (Sau8sure);at  15.56*.  108  vols.  COt  (Henrj-); 
at  15.56*.  100  vols.  (X)t  (Dalton). 

100  vols.  HtO  at  t*  C.  absorb  V  vols,  of  COi  gaa 
reduced  to  60*  F.  and  30  in.  pressure. 


t* 

V 

t* 

V 

0 

176.72 

26.7 

68.60 

4  4 

147.94 

32.2 

57.50 

10 

122.27 

37.8 

50.39 

16.6 

100.60 

65.6 

11.40 

21.; 

83.86 

100 

trace 

(Rogers.  Am.  J.  Set  (2)  t.  107.) 

1  vol.  HtO  at  5*  absorbs  somewhat  more  than  1  vol. 
(X)t;  at  10*  scarcely  1  vol..  and  still  less  at  higher  temp. 
CX>t+Aq  sat.  at  2*  has  1.0015  sp.  ^.;  most  of  the  C6t 
escapes  upon  exposing  the  solution  to  the  air,  the 
more  quickly  the  higher  the  temperature.  'But  as  COt 
diminishes,  the  remainder  is  more  obstinately  held,  so 
that  boiling  for  H  hour  is  necessary  to  expel  it  oom^ 
pletely.    (Bergman.) 

Solubility  of  CO,  in  H|0.  1  vol.  H,0  at  t** 
and.  760  mm.  dissolves  V  vols.  COs  gas 
reduced  to  0**  and  760  mm. 


1.7967 
1.7207 
1.6481 
1.5787 
1.5126 
1.4497 
1.3901 


1.3339 
1.2809 
1.2311 
1.1847 
1.1416 
1.1018 
1.0653 


14 
15 
16 
17 
18 
19 
20 


Y« 


1.0321 
1.0020 
0.9753 
0.9519 
0.9318 
0.9150 
0.9014 


(Bunsen's  Gaeometry,  pp.  287,  128,  152.) 

Coefficient  of  absorption  j^  1-7967— 0.07761 1 
+0.0016424t«.    (BunsenO^^^a*-^ 
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Soiubility  in  HtO  at  various  pressures:  P> 
pressure  in  atmospheres. 


p 

Vol.  gma.  in  1  ccm. 

P 

Vol.  gas  in  1  ccm. 
H,0 

at(P 

at  12.43» 

at  QP 

at  12.43« 

1 

5 
10 
15 

1.797 
8.65 
16.03 
2i  95 

1.086 

5.15 

9.65 

13.63 

20 
25 
30 

26.65 

30.55 
33.74 

17.11 
20.31 

23.35 

(Wroblewski,  C.  R.  94.  1355.) 

Absorption  of  COj  in  HjO  at  various  pres- 
fluros:  P=pressure  in  mm.;  V— vols.  COj, 
reduced  to  (T  and  760^  mm.,  absorbed  by 
1  vol.  H^. 


697.71 

809.03 

1289.41 

1469.95 

2002  06 


0.9441 
1.1619 
1.8647 
2.1623 
2.9067 


2188.65 
2369.02 
2554. CO 
2738.33 
3109  51 


3. 1764 
3.4857 
3.7152 
4.0031 
4.5006 


vKhanikofif  and  Longuinine,  A.  cfa.  (4)  11. 
412.) 


c- 

'Coefficient  of  absorption  in  HjO  at  t** 
and  760  mm. 

t" 

C 

t«» 

c 

t«» 

C 

15.2 
176 

LOOP 
0930 

18.38 
18.3 

0.896 
0.885 

21 
23 

0838 
0.798 

Setschenow,  M^m.  Acad.  St.  Petersb.  22. 
Nos.  6,  7.) 

Absorption  coefficient  of  COt  in  HsO  at  0^ 
=  1.7308.  (Piyti  and  Hoist,  W.  Ann.  1895, 
SI  136.) 

Absorption  of  COi  bv  HtO  at  t**. 
a  V  coefficient  of  absorption. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 


I  713 
1.646 
1.584 
1.527 
1  473 
1.424 
1.377 
1.331 
1.282 
1.237 
1  194 
1.154 
1.117 
1.083 
1.050 
1.019 
0.985 
0.956 
0.928 


19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
35 
40 
45 
50 
55 
60 


0  902 
0.878 
0.854 
0.829 
0.804 
0.781 
0.759 
0.738 
0.718 
0  699 
682 
.665 
.592 
.530 
.479 
0.436 
0.394 
0.359 


0 
0. 
0. 
0. 
0. 


(Bohr,|W.  Ann.  1899,  68.  504.) 


SolubiUty  in  H,0  at  25**^  0.8255;  at  15**- 
1.070.    (Geflfcken,  Z.  phys.  Ch.  1904,  49.  273.) 

75  cc.  HtO  absorb  0.1381  g.  CO,  at  15.5" 
and  720  mm.  (Christofif,  Z.  phys.  Ch.  1905, 
68.  329.) 

Absorption-coefficient  of  COt  in  HtO  at 
20*^=0.877,  or  1000  g.  HtO  dissolve  878  cc. 
COt.    (Usher,  Chem.  Soc.  1910,  97.  72.) 

Solubility  of  COt  in  HtO  =  1.158  at  12**  and 
0.825  at  25°.  (Findlay  and  Shenn,  Chem. 
Soc.  1911,  99.  1315.) 


Absorption  of  COt  by  HtO  at  high  pressure. 

Amount  of  i.O  used  I  g:S 'ccm. 
V  =ccm.  of  COt  absorbed  by  HtO  at  t*,  re- 
duced to  a  pressure  of  1  kg.  per  sq.  cm. 
Vj »  ccm.  of  CX)t  absorbed  by  1  ccm.  of  HtO. 


Preseure 
kg/sq.  cm. 


25 
30 
40 
50 
55 


30 
40 
50 
60 
70 
80 


40 

50 

60 

70 

80 

90 

100 

110 

120 


60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 


20** 


35** 


60** 


100** 


11.77 
14.82 
18.96 
22.90 
27.18 


10.88 
12.24 
14.46 
16.80 
19.74 
22.74 
26.21 
28.92 
30.20 


8.965 
10.11 
11.05 
12.63 
13.63 
14.88 
16.40 
17.93 
19.56 
20.58 
22.07 
22  78 


17.77 
19.77 
21.52 
28.09 
29.75 


13.57 
20.00 
24.64 
22.50 
27.62 
32.85 


9.796 
13.72 
15.28 
17.46 
22.67 
21.16 
27.85 
28.79 
33.90 


6.395 
9.591 
10.85 
12.40 
16.31 
15.78 
16.89 
17.71 
17.49 


(Sander,  Z.  phyn.  Ch.  1912,  78.  537.) 
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Solubility  of  carbqn  dioxide  in  water  at  25^. 

P.  -Pl-essure  in  mm.  Hg. 

S.«  Solubility  calculated  according  to  for- 
mula for  which  see  the  original  article. 
(Findlay,  Chem.  Soc.  1910,  97.  638.) 


p 

8 

P 

s 

743 

0.816 

1069 

0.817 

762 

0.817 

1064 

0.819 

800 

0.816 

1163 

0.818 

841 

0.817 

1243 

0.819 

966 

0.816 

1361 

0.820 

966 

0.817 

1351 

0.820 

(Findlay  and  Creighton,  Chem.  Soc.  1910,  97, 
638.) 

Solubility  of  carbon  dioxide  in  water  at  26^. 
P.  -Pressure  in  mm.  Hg. 
S.  -Solubility.    See  above. 


756 
769 
836 
841 
927 
934 


'8 

P 

0.826 

1069 

0.826 

1084 

0.826 

1210 

0.826 

1211 

0.826 

1360 

0.824 

1350 

8 


0  823 
0.825 
0.825 
0.825 
0.824 
0.826 


(Findlay  and  Creighton,  Chem.  Soc. 
101.  1460.) 


1912, 


Solubility  of  carbon  dioxide  in  water  at  26**. 
P -Pressure  in  mm.  Hg. 
S  «  Solubility.    See  above. 


p 

8 

P 

8 

263 

0.817 

496 

0.816 

271 

0.816 

651 

0.816 

382 

0.814 

667 

0.817 

392 

0.811 

762 

0.818 

479 

0.816 

768 

0.817 

(Findlay  and  Creighton,  Chem.  Soc.   1913, 
IM.  638.) 

SI.  sol.  in  HCl+Aq. 

100  vols.  H38O4  of  1.840  sp.  gr.  absorb  45  vols.  CO2. 
(de  Sauasure.) 

H98O4  of  ordinary  density  at  15.56^  and  common 
pressure  absorbs  94%  of  its  vol.  of  COj;  fuming  HaSOi, 
125*Z,;  the  absorption  for  pure  HjO  under  tne  same 
conditions  being  98%.    (Rogers.  Am.  J.  8ci.  (2)  ••  1 15.) 

H,S04  absorbs  7-10%  CO,.  (Hlasiweti, 
W.  A.  B.  20.  193.) 

Coefficient  of  absorption  by  cone.  HjS04  — 
0.932.  which  is  the  same  as  that  by  HsO;  but 
this  aiminishes  on  diluting,  and  is  at  its  lowest 
limit  0.666,  when  the  composition  of  the 
solution  is  H,S04,  HjO;  upon  further  dilution 
the  coefficient  of  solubility  gradually  increases, 
and  when  58  H,0  are  present  to  1 IJ1SO4,  the 


coefficient   of    absorption   is 
schenow,  J.  B.  1876.  46.) 


0.857 


(Set- 


Absorption  of  CO,  by  H,S04-l-Aq. 


Solution 

Grams  COj  absorbed  by  76  cc, 
at  15.5*  and  720  mm. 

Ji-N  H,S04 
1-N  H,S04 
2-N  H,S04 
4-N  H,S04 

0.1273 
0.1179 
0.1092 
0.1003 

(Christoff,  Z.  phys.  Ch.  1905,  63.  329.) 


Solution 

Grams  CO.  absorbed  by  75  cr. 
at  15.5°  and  720  mm. 

2.6%H,S04 

0.1282 

•5%      ** 

0.1179 

10%      " 

0.0833 

20%      " 

0.0755 

30%      " 

0.0751 

40%      " 

0.0713 

46%      " 

0.0725 

70%      " 

0.0918 

90%      " 

0.1433 

(Christoff,  /.  c.) 


Coefficient  of  absorption  for  96%  HsSO«  - 
0.926  at  20.2°.    (Bohr,  Z.  phys.  Ch.  1910,  ?!• 

48.) 

Absorption  of  CO,  by  adds. 

M  =  Content  in  gram-equivalents  per  liter. 
S=  Solubility  (see  under  oxygen). 
Absorption  of  CO,  by  HNOt-f  Aq. 


M 


6.472 
0.475 
0.567 
0.704 
1.382 
1.387 
1.860 
2.519 
2.639 


Sm*» 


0.8382 
0.8366 
0.8387 
0.8447 
0.8620 
0.8622 
0.8762 
0.8839 
0.8865 


1.073 
1.075 
1.069 
1.060 
1.093 
1.093 
1.105 
1.109 
1.111 


(Geflfcken,  Z.  phys.  Ch.  1904,  49.  273.) 
Absorption  of  CO  jby  HCl+Aq. 


.M 

t*u» 

8u* 

0.499 

0.8047 

1.041 

0.511 

0.8074 

1.042 

1.212 

0.7973 

1.020 

1.249 

0.7984 

1.023 

2.080 

0.7961 

0.9864 

2.180 

0.7951 

1  009 
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Absorption  of  COi  by 


H,S04 


H-Aq. 


M 

8t4« 

Si.o 

0.512 

0.7923 

1.016 

0  517 

0.7936 

1.016 

0.9d5 

0.7693 

0.9772 

1.039 

0.7685 

0.9775 

1.067 

0.7672 

0.9756 

1.956 

0.7302 

0.9176 

2.088 

0.7273 

0.9143 

3.790 

0.6736 

0.8354 

3.800 

0.6747 

.0.8385 

(Geffcken.) 

Id  collectinc  CX>t  gas  in  pneumatic  operations,  a 
aatuntcd  boIuUoo  of  common  salt  is  better  than  HiO 
for  fining  \he  trough.  This  aohition  will  only  absorb 
about  >/s  of  the  amount  of  COa  absorbed  by  pure  HiO. 
{6t  Sauwure.  /.  e.) 

100  vob.  of  the  following  solutions  at  18^  and  ordi- 
iur>'  pressdre  absorb  vols.  COa — 

Vols. 
Sp.  gr.  COt 
S**  ?y*?l±A<l  (containing  29%  of  NaCl)  1.212     32.9 
Sat.  XH«a+Aq  (containing  27.53%  of 

NH<C1) 1.078    76 

Sat.  KCI+Aq  (containing  26%  of  KCl)  .     1.168    61 
Sat.  CaClt+Aq    (containing   40.2%    of 

.^■S'L. l-*02     26.1 

9at.  Ks80«+Aq    (a»taining  9.42%   of 

Kj80«> 1.077     62 

l»t.  \asSO«+Aq  (containing  11.14%  of 

N'»i80«) 1.105     58 

Sat.  KaAlt(90«}4+Aq  (containing  9.14% 

of  KxAJt(S04)4+24HiO) 1.047     70 

Sax.   KNOa+Aq    (containing   20.6%    of. 

KNO,) 1.139     57 

Sat.  N'aNOa+Aq   (containing  26.4%  of 

Va\(>i> 1.206     46 

Sat.  H!C4H40t+Aq  (containing  53.37% 

ofHfC^H^ 1.288    41 

(de  Saussure.  Gilbert's  Ann.  Phys.  47.  167.) 

About  half  as  sol.  in  NaCl+Aq  (15% 
Nad)  as  in  H,0. 

Much  more  sol.  in  NajHPO^-f-Aq  or 
X*iCOaH-Aq  than  in  HjO,  the  quantity  dis- 
aolred  increasing  with  the  amount  of  salt  in 
the  solution.  The  solubility  in  these  solutions 
depends  on  the  coefficient  of  solubility  in  HiO 
plus  the  product  of  a  constant  coefficient 
multiphed  by  the  amount  of  salt  in  the  solu- 
tion; this  constant  equals  0.060  for  NasHP04, 
■nd  0.068  for  Na,CX),.  (Fernet,  A.  ch.  (3)  47. 
307.) 

Femet*8  determinations  are  not  accurate. 
[L.  Meyer,  A.  ^pl.  0.  157.) 

1  mol.  Na,HP04  in  dil.  ]Na,HP04+Aq 
ibsorbe  2  mols.  CX>».    (Setschenow.)  * 

S<^utions  of  salts  of  similar  constitution  are 
ecjoivalent  in  regard  to  their  power  of  abeorp- 
tka  of  CX)t»  when  they  oontam  the  same  per- 
centage of  crystal  water.  Experiments  were 
made  with  solutions  of  alum,  MgS04,  7HsO, 
aad  ZnS04,  7H}0.  containing  10%  of  the 
odts.  The  M^SOa  solution  absorbed  the 
greatest  proportional  amount  of  COs,  and 
the  alum  the  least.  The  further  rule  was  de- 
duced that  with  salts  of  similar  constitution 
lod  the  same  amount  of  crystal  water,  the 


absorptiometric  equivalents  are  identical  with 
the  cnemical  equivalents.  (Setschenow,  B. 
6.  1461.) 

Salts  can  be  divided  into  two  classes,  ac- 
ocmiing  as  CX)s  has  ch^nical  action  on  the 
salt  or  not.  In  the  first  case,  t.  e.,  when  there 
is  chemical  combination  or  action  of  CX)2  on 
the  salt  in  solution,  the  amount  of  CX)s  ab- 
sorbed, increases  with  increasing  concaitra- 
tion  of  the  solution;  in  the  secoi3  case,  how- 
ever, the  amoimt  of  COs  decreases  with  the 
strength  of  the  solution.  Several  salts  can 
be  arranged  in  a  series  as  regards  their  power 
of  absorption,  beginning  with  that  which 
has  the  greatest  as  follows:  NatCOi,  NasB407, 
Na,HP04,  NaCiHiO,,  NajCeH^Oj,  Na,Ci04, 
NaCJB[»0„  MNOi,  MCI,  M,S04.  The  divi- 
sion between  the  two  classes  occurs  in  this 
series  at  NasCs04. 

The  matter  is  discussed  at  length  in  the 
original  papers.  (Setschenow,  M^moires 
Acad.  St.  Petavb.  22.  No.  6.    Also  further. 


Setschenow,  ib,  84.  No.  3,  and  86.  No.  7. 

See  also  Ostwald,  Allgemeine  Chemie,  2^*' 

Aufl.  vol.  1,  p.  620.) 

Solubility  of  CO,  in  salts+Aq  at  15.2^ 

CO,  -  cc.  CO,  (at  0**  and  760  mm.)  dissolved 

p«r  cc.  of  salt  solution. 

Salt 

g.  wit  per  I. 

CO, 

NH4C1 

1 

1.005 

« 

10 

0.985 

« 

51.6 

0.941 

tt 

172 

0.819 

tt 

258 

0.770 

NH4N0, 

2.8 

1.013 

*( 

11.2 

1.002 

it 

55 

0.989 

tl 

101 

0.962 

ft 

202.1 

0.911 

tt 

404.3 

0.807 

<t 

810.4 

0.612 

(NH4),S04 

72.2 

0.712 

a 

144.4 

0.575 

Ba(NO,), 

62  7 

0.922 

Ca(NO,), 

'    41. 

0.923 

LiCl 

16.72 

1.035 

tl 

50.15 

0.808 

tt 

125.4 

0.596 

It 

250.8 

0.497 

tt 

501.5 

0.120 

MgS04 

26.5 

0.901 

tt 

79.5 

0.669 

tt 

159. 

0.441 

tt 

'  318. 

0.188 

KBr 

83.9 

0.908 

tt 

167.7 

0.819 

tt 

'  251.5 

0.748 

tt 

503.1 

0.579 

KI 

319.1 

0.777 

ti 

478.6 

0.688 

tt 

957.3 

0.506 

KSCN 
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Solubility  of  COj  in  salts  H-Aq  at  15.2**— Co«< 


Salt 


KSCN 

KNO, 

<< 

<< 
NaCl 


NaBr 

tt 

XaNO, 

it 

*i 
it 
if 

NaClO, 
it 

it 

Na,S04 

it 

it 
ZnS04 


g.  salt  per  1. 


978 

58.8 
117.5 
235.1 

12.9 

64 
128 
192 
115.1 
460.3 
690.4 

89.3 
125 
208.4 
416.8 
625.2 
233.3 
349.9 
699.8 

14.2 

94.8 
284.4 

38.3 

76.7 
230 
460 


COj 


0.387 
0.959 
0.890 
0.781 
0.978 
0.760 
0.580 
0.466 
0.775 
.0.364 
0.221 
0.835 
0.762 
0.621 
0.385 
0.244 
0.625 
0.506 
0.257 
0.950 
0.620 
0.234 
0.903 
0.783 
0.474 
0.209 


■     (Setschenow,  A.  ch.  1892,  (6)  25.  226.) 

CX)s  is  not  disengaged  at  ordinary  temp, 
from  HjO,  in  whicn  */iooo  pt.  of  CaCO«  or 
MgCOi  is  held  in  solution  thereby.  These 
solutions  have  a  great  power  of  retaining  COs 
even  at  a  boiling  temp,  or  with  diminished 
pressure,  and  they  also  absorb  CX)t  from  the 
air  in  much  larger  quantity  than  pure  H|0. 
(Bineau.) 

BaCOs  in  HsO^also  retains  CX)t  even  after 
long  boiling.    (Storer.) 

COs  is  also  absorbed  from  the  air  by 
NajCOi,  or  KiCOj-fAq,  especially  if  dilute. 

Absorption  of  CO,  by  NaCl+Aq  at  f*. 

as  Confident  of  absorption  for  a  6.52% 
NaCl  solution. 

a,  a  Coefficient  of  absorption  for  a  17.62% 
NaCl  solution. 


0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 


1.234 
1.024 
0.875 
0.755 
0.664 
0.583 
0.517 
0.460 
0.414 
0.370 
0.335 
0.305 


0.678 
0.577 
0.503 
0.442 
0.393 
0.352 
0.319 
0.288 
0.263 
0.235 
0.215 
0.198 
0.183 


(Bohr,  W.  Ann.  1899,  68.  504.) 


Absorption  of  CO,  by  CaCl+Aq. 


M  B  Content  in  g.  equiv.  per  1. 
S- Solubility.    (See  under  Oxygen.) 

M 

Sn« 

Su° 

0.552 
0.554 

0.7771 
0.7769 

1.001 
0.9995 

(Geflfcken,  Z.  phys.  Ch.  1904,  49.  273.) 


Absorption  of  CO,  by  KNO,+Aq. 


M 


0.536 
0.537 
1.022 
.1.033 


St*'* 


0.7832 
0.7818 
0.7452 
0.744Y 


Su» 


1.002 
0.9997 
0.9439 
0.9421 


(Geffcken.) 
Absorption  of  CO,  by  KI+Aq. 

M 

Sn** 

Si*'' 

0.559 
0.573 
1.043 
1.119 

0.7678 
0.7676 
0.7236 
0.7166 

0.9809 
0.9835 
0.9144 
0.9090 

(Geffcken.) 
Absorption  of  CO,  by  RbCl+Aq. 

M 

Sm"* 

Su° 

0.479 
0.481 
1.007 
1.012 

0.7705 
0.7698 
0.7190 
0.7157 

0.9908 
0.9910 
0.9210 
0.9200 

(Geffcken.) 
Absorption  of  CO,  by  KBr-fAq. 

M 

8«« 

S»i» 

0.550 
0.565 
1.056 
1.064 

0.7621 
0.7619 
0.7030 
0.7068 

0.9783 
0.9766 
0.9100 
0.9065 

(Geffcken.) 
Absorption  of  CO,  by  KCl-fAq. 

M 

St*** 

si.o 

0.423 
0.432 
1.045 
1.058 

0.7695 
0.7667 
0.69?0 
0.6961 

0.9892 
0.9865 
0.8875 
0.8910 

(Geffcken.^Ogie 
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Absorption  of  COj  by  salta+Aq. 

Solubility  of  COj  in  NHiQ+Aq  at  25^ 

Sfth 

Grams  COi  absorbed  by  75 
CO.  of  salt  solution  at  15.5^ 
and  720  mm. 

Concentration    (C)    denotes    number    of 
grams  of  solute  in  100  cc.  of  solution. 

Density  (D)  equals  the  specific  gravity  of 

1-NKBr 
1-N  KNO, 
1-N  KQ 

0.1280 
0.1231 
0.1213 
0.1204 
0.1087 
0.1050 
0.1093 

0.0991 
0.1002 

0.1054 
0.1140 
0.1209 
0.1047 
0.0656 
0.0527 
0.0751 
0.0720 
0.1017 
0.0999 
0.0808 
0.0852 
0.1111 
0.4989 
0.2205 
0.5317 
0.8511 
0.8124 
0.7672 
0.5828 
0.8457 
0.2081 
0.2618 

the  solution. 

Solubilit^r  (S)  calculated  by  formula  given 
in  the  original  article. 

1-N  KI 
l-\  UCl 

C 

D 

s 

1-N  NaCI 

1-N  (NH,),SO« 
1-N  (NH«)^,, 

1-N  K,S04, 

.\1,(S04),H-24H^ 
VN  K^4 
'  r-y  MgS04 

1-N  MgS04 

2-N  MgS04 

2.35 

5.05 

8.24 

10.02 

17.09 

1.005 
1.013 
1.022 
1.027 
1.045 

0.791 
0.754 
0.732 
0.712 
0.665 

(Findlay  and  Shenn,  Chem. 
Soc.  1912,  101.  1461.) 

Solubility  of  CO,  in  KCl-l-Aq  at  25^ 

C 

D 

S 

4-N  MgS04 
2-NCUSO4 
2-N  ZnS04 
'  r-N  KHSO, 
2-N  KHSO4 

1.84 
3.05 
4.58 
7.46 

1.008 
1.017 
1.026 
1.044 

0.792 
0.764 
0.749 
0.701 

1-N  KH1A8O4 
1-N  KH,P04 
'  :-N  KjHAsO- 
VN  K,HP04 
'  .-N  NaiB^O, 

(Findlay  and  Shenn.) 
Solubility  of  CO,  in  BaCl,+Aq  at  25^. 

C 

D 

s 

'  r-N  N&tBfii 

'  4-N  y&tBfii 
«/i-N  NaBO, 
•  4-N  XH4HB/)4 
X-NatP04H-12H,0 

2.80 
5.81 
8.15 
9.97 

1.018 
1.040 
1.054 
1.070 

0.789 
0.741 
0.710 
0.676 

N-Na4P/)7+10H,O 

N-NaPO, 

N-KPO, 

(Findlay  and  Shenn.) 
Solubility  of  CO,  in  (NH4),Fe(S04),+Aq  at 

9  CO 

'Christoff,  Z.  phys.  Ch.  1905,  63.  338-340.) 

c 

D     • 

S 

Solubility  of  COt  in  KCl+Aq  at  25^ 
Concentration,  7.45  g.  in  100  cc.  of  solu- 
tion, sp.  gr.«  1.043. 

9.51 
10  26 
22.47 

1.052 
1.057 
1.124 

0.641 
0.629 
0.460 

Pnwure     756     850     953     1116  1249  1362 
Solubility  0.694  0.693  0.688  0.700  0.709  0.710 

(Findlay  and  Shenn.) 

Solubility  of  CO,  in  solutions  of  sucrose  at 
25°. 

Concentration,  5  g.  in  100  cc.  of  solution, 
*p.gr.«  1.031. 

Preasure     756     832     901     1050  1150  1223 
Solubility  0.731  0.727  0.724  0.726  0.735  0.736 

Concentration,  2.56  g.  in  100  cc.  of  solution, 
Sp.gr. -1.016. 

C 

D 

8 

2.63 

5.16 

9.68 

12.33 

K009 
1.018 
1.038 
1.051 

0.813 
0.798 
0.767 
0.744 

(Findlay  and  Shenn.) 

Solubility  of  CO,  in  solutions  of  chloral  hy- 
drate at  25**. 

c 

D 

8 

PrwBure     756     852     981    1079    1190  1362 

Solubility  0.767  0.761  0.761  0.762  0.768  0.766 

fRiidlay  and  Creighton,  Chem.  Soc.  1910, 

»r5670 

5.08 
10.12 

1.019 
1.041 

0.815 
0.795 

(Fi 

ndlay  and  Shen 

ii.)gie 
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100  vol*,  alcohol  (0.803  sp.  gr.)  at  IS"*  abtorb  260 
vols.  CX)t. 

100  vol*,  alcohol  (0.840  ip.  gr.)  at  IS^"  absorb  186 
vols.  COt.    (de  SauMure,  I.  c.) 


Solubility  of  CX)i  in  alcohol.  1  vol.  alcohol 
at  t**  and  760  mm.  dissolves  V  vols.  CO2 
gas  reduced  to  0**  and  760  mm. 


t* . 

V 

t« 

V 

t° 

V 

0 

4.3295 

9 

3.6844 

18 

3.0402 

1 

4.2368 

10 

3.6140 

19 

2.9921 

2 

4.1466 

11 

3.4461 

20 

2.9466 

3 

4.0689 

12 

3.3807 

21 

2.9034 

4 

3.9736 

13 

3.3178 

22 

2.8628 

5 

3.8908 

14 

3.2673 

23 

2.8247 

6 

3.8106 

16 

3.1993 

24 

.2.7890 

7 

3.7327 

16 

3.1438 

8 

3.6673 

17 

3.0908 

(Bunsen's  Gasometry,  pp.  287,  128,  163.) 


Coefficient   of   absorption  >■  4.32956 — 
0.09395t-|-0.00124t«.    (Bunsen.) 


Much  less  sol.  in  30%  alcohol  than  in  pure 
alcohol  or  pure  HiO.    (Muller,  W.  Ann.  87. 

24.) 


Solubility  of  CX),  in  99%  alcohol  at  t**. 

a —Coefficient  of  absorption,  i.  c,  the  no. 
of  ccm.  of  CO  J  measured  at  0**  and  760  mm. 
which  are  absorbed  at  the  given  temp,  and 
at  an  absorption^  pressure  of  760  mm.  by 
1  ccm.  alcohol. 

ai —Coefficient  of  absorption  corrected  for 
increase  in  the  volume  of  the  alcohol  used  due 
to  absorption  of  COj. 


—65 

—25 

—20 

—15 

—10 

—5 

0 

+5 

10 

15 

20 

25 

30 

35 

40 

45 


38.41 
8.75 
7.51 
6.59 
5.75 
5.01 
4.44 
3.96 
3.57 
3.25 
2.98 
2.76 
2.57 
2.41 
2.20 
2.01 


35.93 
8.61 
7.41 
6  51 
5  69 


4  96 
4.40 
3.93 
3  55 
3.23 
2.96 


74 
56 
39 
19 
00 


Solubility  in  98.7%  alcohol  at  t**. 

a  "Coefficient  of  absorption. 

tti —Coefficient  of  absorption  corrected  for 
increase  in  volume  of  the  alcohol  used  due  to 
absorption  of  CX)). 


0 
—10 
—20 
—30 
—40 
—50 
—60 
—65 
—67 


4.35 

5.43 

7.26 

9.97 

1*4.25 

21.28 

31.25 

39.89 

44.07 


4.31 

5.38 

7.16 

9.79 

13.89 

20.49 

29.59 

37.22 

40  83 


(Bohr,  W.  Ann.  1900,  (4)  1.  253.) 


Solubility  in  alcohol +Aq  at  t* 


1.4 

3.2 

9.2 

13.8 


%  by  wt.  of 

alcohol  in  the 

■olvent 


6.325 
4.464 
7.276 
2.870 


Solubility  of 

CChia 
alcohol  +Aq 


1.5864 
1.4878 
1.1829 
1.0268 


Solubility  of 
(X>>inHsO 


1.6916 
1.5652 
1.2216 
1.0385 


(Langer,  C.  C.  1904,  I,  1583.) 


SoluWlity  of  (DO,  in  ethyl  alcohol  at  25". 

Concentration.    2.95  g.  alcohol  in  100  oc. 
of  solution.    Sp.  gr.  26**/ 16* -0.99308. 
Pressure    737    836    929     1073  1213    133S 
SolubiUty  0.812  0.813  0.812  0.811  0.813  0.811 

Concentration.    3.01  g.  alcohol  in  100  cc. 
of  solution.    Sp.  gr.  26°/ 16^ -0.99296. 
Pressure    746    823    937     1083  1226    1357 
SolubiUty  0.814  0.812  0.816  0.813  0.812  0.812 

Concentration.  8.83  g.  alcohol  in  100  oc. 
of  solution.  Sp.  gr.  25716''  -0.98342. 
Pressure  747  846  942  1090  1231  1360 
SolubiUty  0.786  0.786  0.784  0.786  0.786  0.788 
(Findlay  and  Shenn,  Chem.  Soo.  1911,  99. 
1316.) 


SolubiUty  of  COs  in  organic  solvents  at  low 

temperatures. 
Solvent.    Ethyl  alcohol. 


(Bohr,  W.  Ann.  1900,  (4)  1.  249.) 


t  —78*;  Bp.  tr.  -0.872 


Prewure 


100 
200 
400 
700 


Coefficient  of 
absorption 


111.8 
115.7 
123.8 

Digitiz^y^OO: 


SolubiHty 


68.4 
69.5 
71.4 

>gLe74.7 
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Solubility  of  COi  in  organic  solvents  at  low 
temperatures.-— CoDimu«i 


t  — 69»;  ap.  gr.  -0.856 


Pmmire 

Coefficient  of 
absorption 

SolubiUty 

100 
200 
400 
700 

40.85 
41.00 
42.35 
44.15 

27.27 
27.16 
27.65 
28.10 

Sdvent.    Methyl  aloohoL 


t—7y;  Sp.gr.  -0.884 


Pwawre 

Coefficient  of 
absorption 

SolubiUty 

50 

194.0 

120.5 

100 

195.0 

119  6 

200 

202.9 

120.1 

400 

221.5 

122.2 

500 

226.4 

740 

260.0 

126.8 

-—59*;  sp.  gr.  -0.8 


Prewure 


100 
200 
400 
700 


Coefficient  of 
absorption 


63.0 
64.2 
66.3 
69.0 


SolubiUty 


42.5 
42.7 
43.1 
43.3 


Solvent.    Acetone. 


t  —78*;  ip.  gr.  -0.900 


50 
100 

200 
400 
640 
700 


Coefficient  of 
absorption 


311 
322 
344.5 
400 

487 
545.5 


SolubiUty 


196.6 
198.1 
201.5 
208.8 
215.7 


t  -—so*;  ap.  gr.  -a879 


Prewrare 


100 
200 
460 
700 


Coefficient  of 
absorption 


97.8 
101.2 
106.6 
118.8 


SolubiUty 


67.2 
68.0 
72.8 
72.8 


Solvent. — Ethyl  acetate. 


— 78*;  sp.gr. -1.017 


Praasure 


50 
100 
200 
400 
650 


Coefficient  of 
absorption 


250.2 
255.6 
271.8 
310.9 
386.9 


SolubiUty 


177.5 
177.1 
179.2 
183.2 
191.2 


Solubility  of  Coi  in  organic  solvents  at  low 
temperatures. — Coftiinued 


t  —59*;  ap.  gr.  -0.994 


Pressure 


100 

200 
400 
700 


Coefficient  of 
absorption 


85.3 

86.3 

91.6 

101.5 


SolubiUty 


65.6 
65.3 
66.7 
69.7 


Solvent.    Methyl  acetate. 


t— 78*;  8p.gr. -1.056 


Pressure 


50 
100 
200 
400 
650 


Coefficient  of 
absorption 


304.9 
315.0 
337.4 
389  3 
498.1 


^lubiUty 


224.1 
224.3 
223.1 
225.6 
231.2 


-59*;  sp.gr.- 1.032 


Pressure 


100 
200 
400 
700 


Coefficient  of 
absorption 


94.3 
98.45 
103.6 
112.9 


Solubility 


75.8 
77.1 
77.6 
79.0 


(Stem,  Z.  phys.  Ch.  1912,  81.  468.) 

Solubility  of  CX),  in  ether  at  0**«7.33;  at 
10"* -6.044;  at  15''-5.46.  (Christoff,  Z.  phys. 
Ch.  1912.  79.  459.) 

Coefficient  of  absorption  in  chloroform  is 
0.20376  at  36.57  mm.,  and  4.43757  at  762  mm. 
pressure.    (Woukoloff,  C.  R.  109.  62.) 

100  vols,  of  foUowing  liquids  absorb  vols.  OOt  at  18*— 
Sp.  gr.     Vols.  COs 

Ether 0.727  217 

Rectified  naphtha 0.784  169 

Oil  of  turpentine 0.880  166 

Oil  of  lavender  (freshly  distiUed)  .0.880  191 

Oil  of  thyme 0.890  188 

Linseed  oil 0.940  156 

OUveoil 0.915  151 

Gum-arabic  +Aq  (containing  25% 

of  the  gum) 1.092  75 

Cane-sugar +Aq  (containing  25% 

of  sugar) I.ICH  72 

(de  Saussure,  /.  c.) 

1  vol.  oil  of  turpentine  absorbs  1.7-1.9  vob.  COi 
(Saussure.) 

1  vol.  spirit  at  10**  absorbs  2  vols.  COs.    (de  Saussure.) 

1  vol.  oUve  oil  at  l(f  absorbs  1  +vol.  COa.  (de  Saus- 
sure.) 

1  vol.  oil  of  turpentine  at  10"  absorbs  2  vols.  COj. 
(Bergman.) 

1  vol.  caoutchine  absorbs  11  vols.  COs.    (Bergman.) 

Coefficient  of  absorption  for  petroleum  is 
1.17  at  20**  and  1.31  at  10**.  (Gfniewasz  and 
Walfis*,  Zeit.  phys.  Ch.  1.  70.) 

100  vols,  petroleum  absorb  7Q;«»la.XX)j  at 
10^    (Robinet,  C.  R.  58.  608.^^5^^ 
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Solubility. of  CX)j  in  ^  solutions  of  various 

organic  substances  at  20"*. 


Substance 


Dextrose 

Mannite 

Glycerine 

Pyrogallol 

Hydrochinon 

Resorcin 

Pyrocatechin 

Urethane. 

Carbamide 

Thiocarbamide 

Antipynne 

Acetamide 

Acetic  acid 

N .  Propylic  acid 


Sp.  gr.  of 
•^  solution 


1.0328 

1.03031 

1.01413 

1.01718 

1.00946 

1.00958 

1.0107 

1.0037 

1.00715 

1.00917 

1.01339 

1.005 

1.0026 

0. 


Coeflf.  of 
absorp- 
tion 


0.792 
0.782 
0.843 
0.853 
0  887 
0.901 
0.868 
0.869 
0.864 
0.859 
0.859 
0.879 
0.868 
0.869 


ec.  COj 
dissolved 
in  1000 
g.  H*0 


841 
833 
864 
894 
928 
945 
908 
907 
884 
885 
935 
906 
893 
902 


(Usher,  Chem.  Soc.  1910,  97.  73.) 


Absorption  of  COt  by  ethyl  alcohol. 

Amount  of  alcohol  used  =0.093  ccm. 

V=ccm.  of  COj  absorbed  by  the  solvent 
at  t°,  reduced  to  a  pressure  of  1  kg.  per  sq.  cm. 

Vi  «ccm.  of  COj  absorbed  by  1  ccm.  of  the 
solvent. 


Pressure 
kg/sq.cm. 


30 
40 
50 


30 
40 
50 
60 
70- 


40 
50 
60 
70 
80 
90 
100 


50 

60 

70 

80 

90 

100 

110 

120 

130 

140 


20** 


35* 


60^ 


100** 


Gas  volume 
ccm. 


57.31 


60.05 


64.44 


72.19 


9.462 
15.15 
23.04 


7.114 
10.52 
14.73 
19.63 
27.39 


6.429 
9.023 
12.27 
15.64 
19.11 
20.64 
23.88 


3.809 
6.034 
8.374 
10.76 
13.06 
14.90 
16.22 
18.93 
20.48 
20.61 


104.8 
149.7 
188.8 


77.87 
113.1 
144.5 
173.0 
210.8 


72.82 
97.09 
.122.5 
145.2 
167.9 
180.7  . 
195.7 


42.49 
66.05 
88.67 
111.2 
129.0 
145.7 
155.0 
174.6 
182.6 
186.0 


(Sander,  Z.  phys.  Ch.  1912,  78.  524.) 


Absorption  of  COi  by  propyl  alcohol. 
Amount  of  alcohol  used  <- 0.103  ccm. 
V  and  Vi.    See  under  absorption  of  COj 
by  ethyl  alcohol. 


Pressure 
kg/sq.cm. 

t« 

Gas  volume 
ccm. 

V 

Vi 

20 

20" 

60.59 

4.867 

56.16 

30 

8.472 

86.62 

40 

13.46 

122.1 

50 

21.62 

174.6 

20 

35^ 

62.96 

3.493 

40.00 

30 

6.307 

64.08 

40 

9.296 

98.16 

50 

13.99 

122.8 

60 

18.90 

159.9 

70 

35.03 

228.2 

80 

49.23 

269.6 

20 

60^ 

68.08 

2.602 

24.73 

30 

4.722 

47.68 

40 

6.723 

64.65 

50 

9.810 

88.54 

60 

13.05 

111.5 

70 

17.15 

144.4 

80 

19.61 

159.2 

90 

24.75 

184.3 

100 

30  19 

213  9 

40 

100^ 

76.27 

2  592 

26  50 

50 

5.669 

54.19 

60 

8.025 

74.51 

70 

10.44 

92.17 

80 

13.13 

107.7 

90 

15.72 

133.3 

100 

17.10 

144.7 

110 

20.95 

163.5 

120 

23.55 

175.4 

(Sander.) 

Absorption  of  COt  by  ether. 
Amount  of  ether  used  »0. 131  ccm. 
V  and  Vi.    See  imder  absorption  of  COt 
by  alcohol. 


Pressure  ^ 

kg/sq.cm.        *' 


45 

50 
60 


50 
60 
70 
80 
90 
100 


60 
70 
80 
90 
100 


35** 


60^ 


lOO** 


Gas  volume 
ccm. 


62.06 


67.11 


71.03 


42.62 
46.81 
57.83 


28.49 
35.24 
42.01 
46.64 
50.72 
56.63 


12.57 
20.00 
26.34 
32.16 
35.70 


205.6 
217.3 
241.6 


171.6 
195.4 
210.0 
221.4 
235.0 
248.7 


101.0 
134.6 
142.8 
166.4 
175  4 
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Absorption  of  CX)j  by  benzene. 

Absorption  of  COt  by  chlorbeniene. — Cont, 

Amount  of  benzene  used  » 0.060  com. 

Pressure 

Gas  volume 

V  and  Vi.    See  under  absorption  of  COt  by 

kg/sq.cm. 

t<* 

ccm. 

V 

Vi 

ethyl  alcohol. 

50 
60 

11.16 
13.74 

99.06 

Preamre 

Gas  volume 

V 

Vi 

118.1 

kf'sq.em. 

t® 

70 

16.65 

134.5 

80 

19.50 

149.3 

16 

20* 

55.14 

2.728 

46.89 

90 

22.23 

165.5 

20 

4.845 

71  16 

110 

31.64 

204.4 

30 

9.618 
18.70 

125.3 
192.4 

40 

30 

100* 

77.73 

3.562 

33.66 

50 

30.10 

264.3 

40 

5.008 

48.16 

50 

7fl06 

63.78 

15 

35* 

68.17 

2.225 

39.94 

60 

8.701 

77.24 

20 

3.373 

48.65 

70 

10.37 

91.02 

30 

6.879 

94.39 

80 

12.05 

103.00 

40 

11.66 

138.3 

90 

13.88 

121.2 

dO 

17.09 

186.6 

100 

14.89 

121.5 

60 

25.73 

243.1 

110 

16.35 

130.7 

70 

35.80 

269.0 

120 

17.77 

140.7 

130 

18.54 

146.8 

20 

60* 

61.86 

2.140 
3.880 

34.57 
55.97 

30 

(Sander.) 

40 

6.699 

88.71 

Absorption  of  COj  by  brombenzene. 

oO 

10.28 

128.5 

Amount  of  brombenzene  used =0.1 13  ccm. 

60 

13.57 

166.6 

V  and  Vi.    See  under 

absorption  of  CX)j 

70 
80 
90 
100 

17.71 
22.50 
28.09 
33.76 

184.6 
215.0 
246.6 
284.4 

by  ethyl  alcohol. 

Premure 
kg/sq.cm- 

t** 

Gas  volume 
ccm. 

V 

V. 

20 

20* 

60.84 

4.531 

50.83 

40 

100* 

73.75 

2.822 

46.52 

30 

7.793 

82.29 

50 

3.981 

58.46 

40 

12.22 

121.1 

60 

6.440 

91.27 

50 

17.37 

160.0 

70 

8.398 
11.96 

119. C 
165.8 

80 

20 

35* 

63.96 

3.947 

43.38 

90 

14.57 

182.5 

30 

5.782 

62.69 

100 

17.79 

212.9 

40 

8.508 

90.43 

110 

20.60 

237.7 

60 

11.96 

116.4 

120 

23.98 

258.2 

60 
70 
80 

16.00 
22.56 
41.26 

146.0 

(Sander.) 

184.1 
233.9 

Absorption  of  COs  by  chlorbenzene. 

20 

60* 

69.16 

2.650 

30.68 

Amount  of  chlorbenzene  used =0.106  ccm. 

30 

3.714 

46.16 

VandV,.    See  under  absorption  of  CX)t  by 

40 

5.971 

62.64 

ethyl  aloohoL 

60 

7.406 
9.718 
10.27 
13.99 
16.70 

77.19 
98.73 
108.4 
131.4 

f» 

Gu  volume 
ccm. 

V 

Vi 

60 
70 
80 
90 

20 

20* 

61.03 

5.813 

62.61 

144.3 

30 

10.25 

95.22 

100 

20.06 

169.7 

40 

17.17 

137.3 

110 

23.13 

190.6 

50 

26.59 

187.5 

30 
40 

100* 

77.48 

2  970 

30.56 

20 

35* 

64.16 

4.650 

46.66 

4.032 

41.49 

30 

7.706 

72.73 

50 

5.833 

59.64 

40 

11.81 

101.5 

60 

7  239 

72.64 

50 

16.83 

137.3 

70 

8.330 

82.50 

60 

22.82 

168.3 

80 

9.714 

9?.  86 

70 

32.83 

205.5 

90 
100 
110 

11.14 
12.79 
13.80 

107.1 
118.0 

20 

60* 

69.38 

3.685 

35.86 

125.3 

30 

5.510 

53.94 

120 

16.60 

140.7 

40 

7.982 

73.69 

(Sander 

\uy  "^OC 

»git 
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Absorption  of  (X>i  by  nitrobenzene. 
Amount  of  nitrobenzene  used « 0.164  ccm. 
V  and  Vi.    See  under  absorption  of  COt 
by  ethyl  alcohoL 


Pressure 

Gas  volume 

kg/aq.cni- 

t* 

ccm. 

V 

Vi 

15 

20** 

57.65 

5.459 

41.60 

20 

7.354 

57.12 

30 

12.14 

92.50 

40 

15.93 

115.9 

50 

21.71 

155.9 

20 

35^ 

50.86 

5.644 

44.48 

30 

8.658 

68.23 

40 

11.98 

94.39 

50 

15.59 

113.4 

60 

19.94 

145.1 

70 

25.57 

179.6 

80 

34.95 

227.0 

20 

eo** 

64.73 

3.787 

31.38 

30 

4.519 

38.23 

40 

6.308 

52.26 

50 

7.750 

64.21 

60 

8.887 

72.15 

70 

10.15 

82.40 

80 

10.80 

85.03 

20 

100^ 

75.52 

2.749 

24.67 

30 

4.162 

41.00 

40 

5.393 

50.36 

50 

6.832 

63.80 

60 

7.763 

70.85 

70 

9.048 

75.75 

80 

10.65 

86.86 

(Sanda*.) 
Absorption  of  CX)i  by  toluene. 
Amount  of  toluene  used —0.114  ccm. 
V  and  Vi.    See  under  absorption  of  COj 
by  ethyl  alcohol. 


Pressure 

Gas  volume 

kg/sq.cnr 

t® 

ccm. 

V 

Vi 

20 

20** 

59.97 

7.420 

57.91 

30 

13.31 

103,3 

40 

23.25 

155.9 

50 

45.10 

235.8 

20 

35^ 

63.05 

6.018 

49.60 

30 

10.13 

82.63 

40 

16.03 

118.8 

50 

23.34 

155.8 

60 

31.39 

192.1 

70 

44.17 

225.8 

M) 

60** 

68.17 

6.735 

54.67 

40 

«.885 

78.67 

50 

13. 9S 

104.6 

60 

18.00 

128.1 

70 

22.66 

150.1 

80 

26.60 

171.9 

90 

31.66 

191.5 

100 

38.86 

210.0 

Absorption  of  COj  by  toluene. — Continued 


PreMure 

t® 

Gas  volume 

V 

Vt 

k«/»q.cm. 

ccm. 

30 

100^ 

76.37 

3.356 

28.68 

40 

5.945 

49.25 

50 

8.703 

67.93 

60 

11.18 

85.98 

70 

13.72 

101.7 

80 

16.30 

117.6 

90 

18.88 

132.6 

100 

21.85 

149. 0 

110 

24.86 

161.9 

120 

26.80 

171.8 

130 

28.21 

178.7 

(Sander.) 


Absorption  of  COt  by  ethyl  acetate. 
Amount  of  ethyl  acetate  used -0.155  ocm. 
y  and  Vi.    See  under  absorption  of  COi 
by  ethyl  alcohol. 


Preasure 

Gas  volume 

kg/sq.om. 

t® 

V 

Vi 

25 

20^ 

60.30 

29.43 

158.6 

30 

37.91 

188.2 

40 

51.26 

227.9 

30 

35* 

63.40 

26.54 

145.2 

40 

38.69 

188.4 

50 

48.35 

213.9 

60 

51.88 

219.8 

30 

60** 

68.55 

18.12 

108. 0 

40 

25.67 

140.5 

50 

33.21 

165.2 

60 

40.12 

186.7 

70 

45.47 

201.1 

80 

49.16 

223.4 

40 

100^ 

76.80 

12.76 

80.70 

50 

18.80 

110.1 

60 

24.12 

132.0 

70 

28.99 

152. 0 

80 

32.96 

162.3 

90 

36.92 

172.1 

100 

42.75 

191.5 

(Sander.) 


Absorption  of  CX)t  by  CHaCOOH-l-CX::!.. 


Solvent 

1      mol.  CH,(XK)H 

58.8 

0.8 

*  CH,COOH-h 

0.2 

'  ecu 

61  0 

0.5 

*  CH,COOH-h 

0.5 

*  ecu 

62.4 

0.2 

'  CH,COOH-h 

0.8 

'  ecu 

60.2 

1 

"  ecu         _ 

57.6 

>c* 

T 

(Christoff,  J.  phys.  Ch.  1905,  6S.  ?82.) 
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AbacwrptioD  of  CO,  byC,H4Cl,H-CS,. 


Sohrent 

cc.  CX)«  absorbed 

1     mol.  CH4CI, 

209.7 

0.8     "  C*B4Cl,-f 

0  2     "  CS, 

173.4 

0  5     **  CiH^Cl.-h 

0.5     "  CS, 

140.0 

0  2     "  CH^Clj-h 

0.8     "  CS, 

71.9 

1        "  CS, 

19.9 

(Christoff.) 


Solubility  of  COj  in  organic  solvents 
—  s  change  of  solubility  for  V  increase  in 


tnnp. 


Sol- 

Sol- 

80I- 

Sotvent 

ubiUty 
at 

ubitity 
at 

ubiUty 
at 

de 

dt 

25*  C. 

20"  C. 

15^  C. 

Gljrecnoe 

0.0302 

Water 

0.8256 

CubmbHulphide 

0.8699 

0.8888 

0  9446 

—0.00747 

1.301 

1.371 

1.440 

—0.0139 

.\jafine 

1.324 

1.434 

1.631 

—0.0207 

>Tohiidiiie 

1.381 

1.473 

1.539 

—0.0158 

BD-Tohiidiiie 

1.436 

1.581 

1.730 

—0.0244 

E)«eiK>l 

1.539 

1.653 

1.762 

—0.0223 

BnaoCfickkmde 

1.643 

Cimeoe 

1.782 

1.879 

1.978 

—0.0196 

CwTcoe 

1  802 

1.921 

2.034 

—0.0232 

Diflilorhydrin 

1.810 

1.917 

2.020 

—0.0210 

Amyialeobol 

1.831 

1.941 

2.058 

—0.0227 

1.842 

1.964 

2.092 

—0.0260 

liobvtvl  alcohol 
Beaiyl  ciuorKte 

1.849 

1.964 

2.088 

—0.0239 

1.938 

2.072 

2  180 

—0.0242 

D-Xykne 

2.090 

2.216 

2.346 

—0.0266 

EUiTleoe  bromide 

2.157 

2.294 

2.424 

—0.0267 

CUorobenwne 

2.265 

2.420 

2.581 

—0.0316 

<^whoo  tetrachloride 

2.294 

2.502 

l^ 

—0.0309 

FropylaM  bromide 

2.301 

2.453 

—0.0281 

TokMtme 

2.306 

2.426 

2.557 

—0.0256 

BoMie 

2.425 

2.540 

2.710 

—0.0285 

^JBTl  bromide 

2  455 

2.638 

2.803 

—0.0348 

^  itiobeftarae 

2.456 

2.655 

2.845 

—0.0389 

Pwpyl  alcohol 

2.496 

r«iToi 

2  498 
2.706 

2.690 

2.914 

—0.0416 

Ethyl  •Icobol(«7%) 

2.923 

3.130 

—0.0424 

Bnnldeliydr 

2.841 

3.057 

3.304 

—0.0463 

Amjiebkmde 

2.910 

3.127 

3.363 

—0.0453 

bnhvtrl  chloride 

3  105 

8  388 

3.659 

—0.0554 

3.430 

3.681 

3  956 

—0.0526 

BatTTiea«id 

3.478 

3.767 

4.064 

—0.0606 

Ethrfeae  chloride 

3.525 

3.795 

4.061 

—0.0536 

PyrMfaie 
tfcthy!  alcohol 

3.656 

3.862 

4.291 

—0.0635 

3.837 

4.205 

4.606 

—0.0769 

Aayl  formate 

4.026 

4.329 

4.646 

—0.0620 

IWnicacul 

4.078 

4.417 

4.787 

—0.0709 

Ab^)  acetate 

4.119 

4.411 

4.850 

—0.0731 

4.679 

5.129 

5.614 

—0.0935 

Iwhotyl  acetate 

4.691 

4.968 

—0.0654 

Wtic  aafaydride 

5.206 

5.720 

6.218 

—0.1012 

A«tooe 

6.295 

6.921 

—0.1252 

Mfthrl  acetate 

6.494 

Absorption  of  COj  by  organic  substances-l- 
Aq  at  15^ 

P»%  of  the  organic  subetaooe  in  the  sol- 
vent. 

/3i»°= Coefficient  of  absorption  at  15"*. 

Su** -Solubility  at  15**. 


Organic  subtttance 
uaed 


Chloral  hydrate 


Glycerine 


rJu«t,  Z.  phys.  Ch.  1901.  87.  354.) 


0 

0 

0 

17.7 
21.8 
31.6 
37.0 
38.3 
49.8 
51.1 
52.6 
57.1 
61.1 
68.8 
71.0 
74.6 
79.4 


0 

0 

26.11 
27.69 
43  72 
46.59 
62.14 
73.36 
77.75 
87.74 
90.75 
96.64 
99.26 


i9i.' 


0.996 
0.992 
1.012 
0.885 
0.860 
0.803 
0.790 
0.781 
0.760 
0.769 
0.764 
0.765 
0.780 
0.797 
0.812 
0.848 
0.903 


1.056 

6.935 
0.908 
0.848 
C.834 
0.825 
0.802 
0.812 
0.807 
0.808 
0.824 
0.842 
0.857 
0.895 
0.953 


1.003 
1.013 
0.785 
0.800 
0  639 
0.620 
0.511 
0.449 
0.430 
0.422 
0.404 
0.415 
0.410 


1.064 

0.829 
0  845 
0.675 
0  655 
0.540 
0.474 
0.454 
0.446 
0.427 
0.438 
0.438 


(Hanunel,  Z.  phys.  Ch.  1915,  90.  123.) 

SolubiUty  of  carbon  dioxide  in  solutions  of 

aniline  at  25"*. 
I.  Concentration,  0.206  g»  aniline  in  100  c.  c. 
of  solution. 
P«Pre88ure. 

S= Solubility  calc.  according  to  formula 
given  in  original  article. 


p 

s 

p 

s 

.748 
808 
920 

999 

1053 
1159 
1243 

999 

II.  Concentration,  0.425  g.  aniline  in  100  c.  c. 
of  solution. 

P 

■    «     1 

P 

s 

760 
816 
921 

999 

n 

0.897 

0.902 

gjt908 
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Solubility  of  carbon  dioxide  in  solutions  of 

aniline  at  25". — Continued 
III.  Concentration,  0.566  g.  aniline  in  100 
c.  c.  of  solution. 


p 

s 

P 

8 

760 
823 
941 

0.935 
0.929 
0.925 

1082 
1223 
1341 

0.923 
0.924 
0.930 

IV.  Concentration,  0.743  g.  aniline  in  100 
c.  c.  of  solution. 

P 

8 

P 

8 

760 
895 
983 

0.953 
0.941 
0.940 

1063 
1223 
1302 

0.94C 
0.940 
0.942 

(Findlay  and  Creighton,  Chem.  Soc.  1910.  97. 
555.) 

Solubility  of  COj  in  CSj  increases  approx. 
proportionally  with  the  pressure.  The  ab- 
sorption is  preater  at  lower  temp,  and  less 
at  higher  temp,  than  is  required  by  Dalton's 
law.    (Woukoloff.  C.  R.  1889,  108.  674.) 

Absorption  of  COt  by  sugar -|-Aq. 


Sugar +Aq 

Grams  COt  absorbed  by 

75  cc.  of  solution  at  15.6* 

and  720  mm. 

Vio-N  sugar  solution 

'/?-N      *' 
1-N      " 

0.1225 
0.1089 
0.0931 

(Christoff,  Z.  phys.  Ch.  1905,  68.  329.) 
Absorption  of  COj  in  sugar +Aq  at  20". 

Cone,  of  solution 

Sp.tr. 

Coefficient  of 
absorption 

'hmol.  perl. 

1,          u         n    u 
1        i*        *f  << 

1.01518 
1.03125 
1.06372 
1.12809 

0.846 
0.815 
0.756 
0.649 

(Usher,  Chem.  Soc.  1910,  97.  72.) 

Liquid. — Not  miscible  with  HjO,  though 
slightly  sol.  therein,  or  with  fatty  oils;  nus- 
cible  with  alcohol,  ether,  CSs,  and  the  essen- 
tial oils.    (Thilorier,  Mitchell.) 

Unacted  upon  by  HiO;  sol.  in  alcohol, 
ethers,  petroleum,  oil  of  turpentine,  and  CSt. 
(Mareska  and  Donny.) 

Petroleum  dissolves  5  to  6  vols,  liquid  COt. 
(CaiUetet,  C.  R.  76.  1271.) 

SI.  sol.  in  CS,.    (Cailletet.) 

Solid. — W'hen  immersed  in  HiO.  rapidly 
volatilizes  and  dissolves.  With  alcohol  or 
ether  it  forms  a  semi-fluid  mixture.  (Chan- 
ning.  Am.  J.  Sci.  (2)  6.  186.) 

Only  sli^tlv  sol.  in  anhydrous  etha*,  but 
may  be  mixed  therewith  to  a  paste.  (Thil- 
orier.) 


Sol.  in  methyl  chloride  below  — 65*^  to  the 
point  of  sat.  without  deoomp.  (Villard,  C.  R. 
1895,  120.  1413.) 

-h6H,0.    (VUlard,  C.  R.  1894.  119.  369.) 

Carbon  selenide,  CiSe. 

Sol.  only  in  hot  cons.  HfSOi.  (v.  Bartal, 
Ch.  Z.  1906,  80.  810.) 

CiSe.  Insol.  in  HjO,  CSs,  and  ether. 
Easily  sol.  in  hot  cone.  H1SO4;  sol.  in  oonc. 
NaOH-hAq  from  which  it  is  pptd.  by  HCl. 
(v.  Bartal.) 

Carbon  silicide  CSi. 

{Carborundum.)  Not  attacked  by  any 
adds,  even  HF;  si.  attacked  by  caustic  al- 
kalies or  carbonates.  (Acheson,  C  N.  68. 
179.) 

Not  attocked  by  KOH+Aq.  (Schataen- 
berger,  C.  R.  114.  1089.) 

Carbon  moftosulphide,  CS. 

Insol.  in  HtO,  alcohol,  oil  of  turpentine,  or 
benzene;  somewhat  sol.  in  CSj  or  ether;  sol. 
in  warm  HNOa;  sol.  in  cone.  KOH-j-Aq. 
(Sidot,  C.  R.  81.  32.) 

Readily  absorbed  by  aloohol  and  aniline. 
(Deninger,  J.  pr.  1895,  (2)  61.  349.) 

Carbon  disnlphide,  CSj. 
Very  si.  sol.  in  HiO. 

1 1.  HtO  dissolves  2-3  g.  CS,  (Ckiandi,  Bull. 
Soc.  48. 562):  3.5-4.52  g.  (Peligot,  ib.  48.  563). 
30  ocm.  CS,  shaken  with  8690  ccm.  H,0  at 
20-23**  for  18  days  decreased  11  com.  in  9  days 
and  1.4  ccm.  in  the  next  3  davs  by  diffused 
light,  and  0.6  ccm.  in  the  last  5  days  (no  light) . 
Part  of  the  CS,  was  deoomp.  and  7.85  ccm. 
were  dissolved,  therefore  H,0  dissolves  Vio» 
of  its  weight  CS,.  (Sestini,  Gazz.  ch.  it.  1. 
473.) 

Solubility  of  CS,  in  H,0. 

100  pts.  H,0  dissolve  0.203  pts.  CS,  at  12-13* 

0.191*     "      "    IS-W 

0.168      "      "    25-2r 

0.145      "      "    30-33^ 

(Page,  C.  N.  41.  195.) 

Solubility  of  CS,  in  H,0.    a-g.  CS,  in  1000 
ccm.  solution  at  t  . 


a 

t° 

a 

t«> 

a 

t«> 

2.04 

0 

1.79 

20 

1.11 

40 

1.99 

5 

1.69 

25 

0.70 

45 

1.94 

10 

1.55 

30 

0.14 

49 

1.87 

15 

1.37 

35 

(Chancel  and  Parmentier,  C.  R.  100.  773.) 

100  g.  H,0  dissolve  at  t**: 

t^       0  10        20         30 

0.258  0.239  0.201  0.195  g.  CS,. 

(Rex,  Z.  phys.  Ch.  1906,  68.  §66.) 
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AbocHptioii  of  CSs  vapor  by  HtO  at  t^ 


t" 

Coefficient  o!  abaorption 

0 

10    . 
20 
30 

3.573 
2.189 
1.346 
0.799 

Calc  from  data  of  Chanoel  and  ParmeDtier, 
C.  R.  100.  733.) 

(Winkler,  Z.  phys.  Ch.  1906,  U.  352.) 

Vapors  of  CSs  are  most  easily  absorbed  by 
akofaolic  solution  of  KOH.  SI.  abe(ui>ed  by 
KOH-f-Aq,  and  very  slowly  by  CUSO4, 
Pb(C,H,Oi),-f  Aq,  oonc.  H,S04,  or  CaCli  in 
HCl+Aq.    (Berthdot,  A.  ch.  (3)  61.  74.) 

Sololnlity  in  alcohol.  S= strength  of  alcohol 
in  per  cent  by  weight;  P»pts.  CSt  which 
dissolve  in  10  ccm.  alcohol  at  17^. 


s 

P 

8 

P 

100 

00 

91.37 

5.00 

96  0 

18.20 

84.12 

3.00 

98  15 

13.20 

76.02 

2.00 

96.95 

10.00 

48.40 

0.20 

93  M 

7.00 

47.90 

0.00 

fTuchschmidt  and  Follenius,  B.  4.  583.) 

Kfiscible  with  absolute  alcohol,  ether,  ethe- 
real and  fatty  oils,  and  liquid  COt. 

fricarbon  iftsulphide,  CjSt. 

Insol.  in  HtO;  easUy  sol.  in  alcohol,  ether, 
chloroform,  benx^ie,  and  CSj.  The  alcoholic 
ifid  ethereal  solutions  deoomp.  on  standing. 
Leop-el,  B.  26.  2960.) 

SoLin  alcohol  with  decomp.  Sol.  in  CSs 
uid  in  benx^e.    (Stock,  B.  1912,  46.  3575.) 

Solid  modification.  Insol.  in  HsO  and 
ofdinary  solvents.  Sol.  in  KOH+Aq. 
.Leogyel.) 

Carbon  sulphoseleiiide,  CSSe. 

Mpt.  —85%  bpt.  +84^ 

Deoomp.  by  light.    Not  attacked  by  HsO. 

SoL  in  hot  cone.  HNOs.  Decomp.  oy  Brs 
to  an  oil.  Sol.  in  alcohol  with  decomp.  Mi»- 
dble  wHh  CS,.    (Stock,  B.  1914,  47.  150.) 

Carbon  snlphotollttride,  CSTe. 
Mpt.  — 64*.    Veiy  unstable.  1 

Mucible  with  Cbs  and  benxene  without 

(ieeomp.    (Stock,  B.  1914,  47.  142.) 

Carbonatochlor^platindtamine     carbon- 
ate chloroplatindtamine  nitrate. 

S'  [^nSI  .(^•>*'  CajPt(NsH«NO,),. 
Prtdpitate.    (Cleve,  J.  B.  1867.  321.) 


Carbonatonitratoplatindtamine     carbon- 
ate, (^;j^  [Pt(NsH,)sls(00,)s. 
Sol.  in  boiUng  HsO.    (Cleve.) 

Carbonatotetramine    cobaltic    bromide, 

Co(NH,)4CO,Br. 

Much  less  sol.  than  chloride.    (Jdrgensen, 
Z.  anorg.  2.  279.) 

carbonate,  [Co(NH,)4COi]sCO,+3H,0. 

Very  sol.  in  HsO.    (Jdrgensen.) 


- — chloraurate,   (Co(NHi)4COi]sAua4-f 
J^HsO. 

Somewhat  sol.  in  HsO;  nearly  absolutely 
insol.  in  alcohol.    (Jdrgensen.) 

chloride,  Co(NH,)4COaCl. 

Easily  sol.  in  HsO;  insol.  in  alcohol.    (Jdr- 


chloropUtinate,  [Co(NH,)4CO,lsPtCU+ 

2HsO. 
Nearly  insol.  in  HsO  and  alcohol.    (Jdrgen- 
sen.) 

chloroplatinite,  (Co(NHa)4CO,lsPtCl4. 

Nearly  insol.  in  HsO;  wholly  in  alcohol. 
(Jdrgensen.) 

dithionate,  [CorNH,)4COa]sSsO«. 

Ppt.    (Jdrgensen.) 

iodide,  Co(NH,)4CO,I. 

Much  less  sol.  than  bromide  or  chloride. 
(Jdrgensen.) 

nitrate,  Co(NHa)4CO,NO,-hHH,0. 

Sol.  in  about  15  pts.  cold  HsO;  insol.  in 
alcohol.    (Jdrgensen.) 

sulphate,  [Co(NH,)4CO,lsS04+3HsO. 

Considerably  less  sol.  in  HsO  than  the  ni- 
trate.   (Jdrgensen.) 

Carbonic  acid,  HsCOj 
See  Carbon  dioxide. 

Carbonates. 

Carbonates  of  Na,  K,  Rb,  and  Cs  are  easily 
sol.  in  HsO:  carbonates  of  Id  and  Tl  are  much 
less  sol.:  other  carbonates  are  nearly  or  quite 
insol.  AH  carbonates  are  sol.  to  some  extent 
in  HsO  containing  COs.  All  carbonates,  ex- 
cept those  of  NH4,  Rb,  and  Cs,  are  insol.  in 
alcohol. 

Sol.  in  those  acids  which  are  themselves 
sol.  in  HiO,  except  HCN  and  H,BO,. 

Insol.  in  liquid  NH,.    (F^fanyiR,^A^.  Ch. 

J.  1893,  20.  824.)       Digitized  t 
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Aluminum  carbonate,  basic 

5A1,0,,  6CO,-|-37H,0  =  3Al(OH),, 
Al,(C0a)iH-14H,0.       (Seubert,     Z.     anorg. 
1893,  4.  67.) 

Al,Oi.  COj.  (Parkmann,  SiU.  Am.  J.  (2) 
84*  324.) 

*3Ali6,,  2CO,-hl6H/).  (Muapratt  and 
Danson,  A.  72.  120.) 

3AliO,.  2CO,+9H,0.  (Wallace,  Chem. 
Gaz.  1868.  410.) 

5A1,0,.  3CO,+18H,0.     (Bley,  J.  pr.  89. 

11.) 

2A1,0,,  CO,+6H,O.=10Al(OH)a.  Al,(CO,)a 
H-3HsO.  Sol.  in  cold  dil.  acids.  (Schlum- 
berger.  BuU.  Soc.  1896,  (3)  18.  46.) 

-f  8HtO.  (Urbain  and  Renoul.  J.  Pharm. 
(4)80.  340.)-10A1(OH),,  Al,(C0,),H-9Hrf). 
(Seubert.  Z.  anorg.  1893.  4.  67.) 

8Al,0i,  3CO,-h40H,O.  (Langloia,  A.  ch. 
(3)  48.  505.) 

All  are  precipitates,  insol.  in  HiO,  sol.  in 
acids,  and  give  off  COs  at  slight  heat. 

There  are  no  definite  carbonates  of  alum- 
inum. (Cameron,  J.  phys.  Chem.  1908,  18. 
572.) 

Aluminum  ammonium  carbonate,  AlsOi,  COs, 
(NH4),COa+4H,0. 
Precipitate.    (Rose,  Pogg.  91.  460.) 

Aluminum  sodium    carbonate,  AljOi,  COj, 
2Na,CO,H-24H,0. 
Precipitate.    Sol.  in  cold  dil.  acids.    (Bley, 
J.  pr.  89.  22.) 

Ammonium  carbonate,  (NHOaOOi+HtO. 

Sol.  at  16**  in  its  own  weight  HiO.  Solution 
in  H,0  gives  off  gas  at  70-75'*,  and  boils  at 
75-80^  SI.  sol.  m  cold  dU.  NH40H-hAq, 
more  sol.  at  ordinary  temp.  Insol.  in  cone. 
NH^QH+Aq.  (Divers,  Chem.  Soc.  (2)  8, 
171,  259.  and  364.) 

Insol.  in  liquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898,  20.  826.)     ^ 

Insol.  in  alcohol. 

Insol.  in  CSs.  (Arotowski,  Z.  anorg.  1894, 
6.  257.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  48.  314.) 

100  g.  pure  glycerine  dissolve  20  g. 
(NHOjCOa  at  15'*.  (Ossendowski,  Pharm.  J. 
1907,  79.  575.) 

Ammonium  hydrogen  carbonate,  NHfHCOv 

Sol.  at  16**  in  about  8  pts.  H,0.  (Berthol- 
let,  J.  Phys.  66.  168.)  ^^  ^     ^^  ^ 

Sol.  at  12.8*'  in  about  6  pte.  H,0.  (J.  Davy, 
N.  Edinb.  J.  16.  245.) 

Solution  decomp.  on  air  or  by  gentle  heat  or 
by  addition  of  the  solid  salt.    (Berthollet.) 

100  pts.  HjO  dissolve  at  0**,  11.9  pts.;  at 
10%  15.85  pts.:  at  20%  21  pts.;  at  30%  27  pts. 
Nri4HC0a     (Dibbits.  J.  pr.  (2)  10.  417.) 


SolubiUty  of  NH4HCO,  in  NH4C1-|-Aq,  sat. 
with  COj,  at  t**. 


t** 

g.  per  100  g.  H.O 

Sp.  gr.  of  Mt. 

.VH«CI 

NH«HCO, 

solution 

0** 

0 

11.9' 

29.08 

3.6 

1.077 

15'* 

0 

18.64 

1.064 

2.99 

16.29 

1  063 

6.06 

14.22 

1.062 

8.51 

12.69 

1  062 

11.68 

11,68 

1  065 

18.30 

9.33 

1  069 

26.93 

7.73 

1  076 

33.25 

6.64 

1.085 

34.35 

6.42 

1  085 

30** 

0 

27.0 

39.7 

9.1 

(Fedotieff,  Z.  phys.  Ch.  1904,  49.  168.) 

SolubiUty  of  NH4HCO,  in  NaHCO,-f  Aq, 
sat.  with  CO,  at  t**. 


t® 

g.  per  100  g.  HiO 

8p.  gr.  of  ut. 

XaHCO, 

NHJlCOa 

solution 

0* 

0 

4.82 

11.90 
10.94 

l'072 

15^ 

0 
5.92 

18.64 
17.06 

1.064 
1.090 

30** 

0 
7.0 

27.0 
23.0 

(Fedotieff,  Z.  phys.  Ch.  1904,  49.  168.) 
SolubiUty  of  NH4HCO,  in  NH4NO, + Aq  at  t^ 

15° 


30* 


g.  per  100  g.  HsO 


SlUSOt 


0 
118 


0 

23.26 
49.82 
103.4 
128.9 
166.9 


0 
231.9 


NHiHCO 


11.90 
4.52 


18.64 

12.91 

10.33 

8.25 

7.79 

7.49 


26.96 
12.67 


Sp.  gr.  of  sat. 
solution 


1.2625 


1.064 
1.113 
1.164 
1  242 
1.269 
1.302 


(Fedotieff  and  Koltunoflf,  Z.  anorg.  1914,  86. 
251.) 


Insol.  in  alcohol.    (J.  Davy.) 
Insol.  in  acetone.    (Eidmann,  C.  C.  IBM, 
II.  1014;  Naumann,  B.  1904,  87.  4329.) 
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i  (HtwdiogiUk  carbonate, 
(NH4)4H,(CO,),H-H,0. 
Sol.  in  5  pts.  HtO  at  IS*";  deoomp.  by  more 
H|0  or  by  heat.    (Divers,  Chem.  Soc.  (2)  8. 
171,  359,  and  364.) 
SI.  sol.  iff  alcohol. 


I  hydrogen  carbonate  carbamate, 
2NH4HCO,,iraiCONH,.  (Salts  of  harts- 
horn.) 

1  pt.  salt  dissolves  at: 

13*     in  4    pts.  H,0. 
16.7**   "3.3        " 
32^   "2.7        " 
40.6*   "24 
49"      "  2  " 

(J.  Davy,  N.  Edinb.  J.  16.  245.) 

Strong  aloohol  dissolves  out  carbamate,  and 
the  carbonate  remains  undissolved. 

NH4HOO,,  NHiCOiNH,.  {Commercial 
rorbonatt  of  ammonia.) 

Sd.  at  15**  in  4  pts.  H^O,  at  65*  in  IH  pts. 
HA   (Dnr^.) 

30  pts.  salt +100  pts.  HflO  lower  temp,  from 
l5.3«to3.2*.    (RMorff,  B.  2.  68.) 

Sq!.  b  LOST  pto.  cold,  and  0.833  pt.  hot  HiO.  (Foui^ 
■ftrv.) 

100  pt«.  HtO  at  13<*  diflMlve  25  pt«. 
,70  ..  20  " 
ar*       "       37     " 

49«»        ••       50     " 
(Benelius.) 

100  pta.  HjO  at  15.5*  diaw>hre  33  pt«.;  at  100",  100 

ptt.    (I're'i  Dict.i 
:»oL  in  2  pU.  HsO  at  15.5^  and  in  leas  than  1  pt. 

'f*&tt€HiO;  aat.  solution  at  15.5*  contains  33.3%,  and 

nt.  botMng  solution  50%.    (Abl.) 
^^  aqueous  sohition  at  10*  contains  15.7%.    (EUer.) 
"wt.  aqueous  sohition  at  (?)  contains  6.1%.    (Mus- 

w&broek.) 
!W.  aolotion  in  the  cold  contains  37.5% .    (Fourcroy.) 
Does  not  dissohre  as  such  in  HsO;  (NH4)iCOs  dis- 

'oirtB  out  first,  and  NHJiCOa  later.    (Soanian.) 

i^.  gr.  of  carbonate  of  ammonia+Aq  at  12^. 


D^Tw. 

8p.^p.at 

%  Carb. 
anunon. 

Change  of 
foTl^C. 

1 

1.005 

1.66 

0.0002 

2 

1.010 

3.18 

0.0002 

3 

1.015 

4.66 

0.0003 

4 

1.020 

6.04 

0.0003 

5 

1.025 

7.49 

0.0003 

6 

1.030 

8.93 

0.0004 

7 

1.035 

10.35 

0.0004 

8 

1.040 

11.86 

0.0004 

9 

1.045 

13.36 

0.0005 

10 

1.050 

14.83 

0.0005 

11 

1.055 

16.16 

0.0005 

12 

1.060 

17.70 

0.0005 

13 

1.065 

19.18 

0.0005 

U 

1.070 

20.70 

0.0005 

15 

1.075 

22.25 

0.0006 

16 

1.080 

23.78 

0.0006 

17 

1.085 

25.31 

0.0006 

Sp.  gr.  of  carbonate  of  ammonia+Aq  at 
12''.— Continued 


Deg.  Tw. 

8p.^|r;at 

%  Carb. 
ammon. 

Change  of 

fOTl^C. 

18 

1.090 

26.82 

0.0007 

19 

1.095 

28.33 

0.0007 

20 

1.100 

29.93 

0.0007 

21 

1.105 

31.77 

0.0007 

22 

1. 110 

33.45 

0.0007 

23 

1.115 

35.08 

0.0007 

24 

1.120 

36.88 

0.0007 

25 

1.125 

38.71 

0  0007 

26 

1.130 

40.34 

0.0007 

27 

1.135 

42.20 

0.0007 

28 

1.140 

44.29 

0.0007 

29 

1.144 

44.90 

0.0007 

(Lunge,  Chem.  Ind.  1888.  2.) 

Sp.  gr.  of  aqueous  solution  of  salt  with  oom* 
position  31.3%  NH,,  56.6%  COj,  12.1% 
HtO.    100  pts.  of  solution  contam — 
6.58      9.96      14.75    19.83    25.71  pts.  salt 

1.0219  1.0337  1.0497  1.0672  1.0863  sp.  gr. 

29.74      35.85      40.23      44.90  pts.  salt. 
1.0995    1.1174    1.1297     1.1414  sp.  gr. 
(J.  H.  Smith,  Chem.  Ind.  1888. 3.) 

Cone,  alcohol  dissolves  out  carbamate  and 
leaves  carbonate.    (HOnefeld,  J.  pr.  7.  25.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328.) 

Ammonium  cenms  carbooAte,   (NH4)sC0i, 
Ce,(C0,),-f6H,0. 
Ppt.   Very  si.  sol.  in  oonc.  (NH4)iC0|-hAq. 
(Meyer,  Z.  anorg.  1904,  41.  104.) 

Ammonium  chromoos  carbooAte,  (NH4)iC0t, 
CrCO,+H,0. 
Deoomp.  by  moist  air;  sol.  in  dil.  HCl  and 
H,S04.    feaug^,  C.  R.  1896,  122.  476.) 

Ammonium  cobaltous  carbonate,  (NH4)sC0|, 
CoCO,+4H,0. 

Permanent.  Sol.  in  HjO.  (Deville,  A.  ch. 
(3)  86.  460.) 

(NH4),0, 2CoO,  4COiH-9H,0.  Quickly  de- 
oomp. on  air;  sol.  in  HtO.    (Deville.) 

-fl2H,0.    Sol.  in  HtO. 

Ammonium  didymium  carbonate^  (NH4)tC0i, 
Di,(C0,),H-3H,0. 
Insol.  in  HtO.    fCleve.) 


Ammonium  dysprosium  carbonate, 
NH4Dy(00,),+H,0. 
Only  si.  sol.  in  H,0. 

1277.)  Digitized  t 


,feHScft)g^^ 


M. 
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Ammoniiim  dudnum  carbonate,  2(NH4)sCOi, 
3G1C0,T?). 

Very  sol.  in  cold,  decomp.  by  hot  HtO. 
Nearly  inaoL  in  alcohol.    (D^rayO 

Composition  is  (NH4)jC0j,  2G1C0|, 
Gl(0H),-f2H,0.     (Humpidge,    Royal    Soc. 
Proc.  39.  1.) 

Ammonium  lanthanum  carbonate,  Lat(COi)i, 
(NH4),CO,H-4H,0. 
Ppt.    (M^rer,  Z.  anorg.  1904,  41.  102.) 

Ammonium  magnesium  carbonate, 
(NH4),Mg(O0,),+4H,O. 

Sol.  in  71  pts.  HtO  with  decompj  more 
sol.  in  NHiCl+Aq.  (Divers,  Chem.  Soc.  61. 
196.) 

HiO  containing  (NH4)sC0i  dissolves  verv 
slightly;  more  sol.  in  H^  containing  NH4C1. 
(Favre,  A.  eh.  (3)  10.  473.) 

Ammonium  magnesium  hydrogen  carbonate, 
(NH4),MgSi(CO,)4  +8H A  or  12H,0. 
Decomp.  on  air.    (Deville,  A.  ch.  (3)  86. 

464.) 

Ammonium  neodymium  carbonate, 
(NH4),C0„  Nd,(C0,),+4H,0. 
Ppt.     SI   sol.  in  oonc.   (NH4)tC0|-|-Aq. 
(Meyer,  Z.  anorg.  1904,  41.  106.) 

Ammonium    nickel    carbonate,    NH4HCO1, 
NiC0,-|-4H,0. 
Insol.  in  H,0.    (DeviUe,  A.  ch.  (3)  86. 452.) 

Ammonium  praseodymium  carbonate, 
(NH4),(50,,  Pr,(C0,),+4H,0. 
Ppt.    Insol.  in  (NH4)iC0a+Aq.    (Meyer, 
Z.  anorg.  1904,  41.  105.) 

Ammonium  samarium  carbonate,  (NH4)tC0a, 
Sma(C0,)s-h4H,0. 
Ppt. 

Ammonium  scandium  carbonate,  (NH4)2COa, 
2Sc,(CO,),-f6H,0.     • 
Difficultly  sol.  in  HsO.    Sol.  in  cold  alkali- 
carbonate -f-Aq,  less  sol.  in  hot.    (R.  Meyer, 
Z.  anorg.  1910,  67.  410.) 

Ammonium  tin  (stannous)  carbonate, 
(NH4),C0,,  2SnCO,-h3HiO. 
Decomp.  by  cold  HjO.    (Deville,  A.  ch.  (3) 
86.  456.) 

Ammonium  uranyl  carbonate,  2(NH«)|C0«, 
UOjCO,. 

Sol.  at  15®  in  20  pts.  HjO,  more  abundantly 
in  H,0  containing  (NH4)2COa.    (Ebehnen.) 

Insol.  in  pure  HjO;  sol.  in  HjO  containing 
(NH4)jC0j.  Solution  is  decomp.  by  boiling. 
(Berzelius.) 


Sol.  in  SO,-hAq.  (Berthier,  A.  ch.  (3)  7. 
76.) 

3(NH4)iCO,,  2(UO,)CO,-h4H,0.  Sol.  in 
H,0.    (Giolitti  C.  C.  1906,  II.  227.) 

Ammonium  vanadyl  carbonate,  3(NH4>sO. 
7V0„  5CO,-hl6H,0. 

SI.  sol.  in  HtO. 

Sol.  in  acids  and  alkalies.  (Koppel,  Z. 
anorg.  1905,  46.  350.) 

Ammonium  yttrium  carbonate,  (NH4)sCX>s, 

Y,(C0,),-h2H,0. 
Insol.  in  (NH4)tC0,-hAq.    (Mosander.) 

Ammonium    zinc    carbonate,   basic,    3ZnO. 
NH4OH,  2C0,-hH,0. 
Insol.  in  HjO.    (Kassner,  Arch.  Phann.  (3) 
27.  673.) 

Ammonium  zinc  carbonate,  (NHOzOOj, 
ZnCOa. 

Insol.  in  H|0.    (Deville.) 

Quite  sol.  in  HiO:  more  sol.  than 
(NH4)tC0a,  MgCOa.  Tolerably  permanent 
in  the  air.  Slowly  decomp.  by  cold,  rapidly 
by  hot  HaO. 

Very  sol.  in  (NH4)iC0,-hAq.  Not  attacked 
by  alcohol.    (Favre,  A.  ch.  (3)  10.  481.) 

Barium  carbonate,  BaCOa. 

Sol.  in  4304  pts.  cold,  and  2304  pts.  boiling 
HjO.    (Fourcroy.) 

Sol.  in  47.620  pts.  H,0.  (Bineau,  A.  ch. 
(3)  61.  290.) 

Sol.  in  14,137  pts.  H,0  at  16-20^  and 
15,421  pts.  at  100**.    (Fresenius.) 

Sol.  in  12.027  pts.  H,0  at  15^  (Krwners, 
Pogg.  86.  247.) 

Calculated  from  electrical  conductivity  of 
solution,  1  pt.  BaCOa  is  sol.  in  64,070  pte.  HtO 
at  8.8**  and  45,566  pts.  at  24.2''.  (HoUemann, 
Z.  phys.  Ch.  12.  125.) 


Solubility  in  H,0  at  t^ 


f- 

g.  sol.  in  100  g.  RsO 

14 

4.32  X  10-^ 

18 

4.57  X  10-« 

23 

4.89  X  10-^ 

27 

6J22  X  10-* 

32 

5.69  X  10-* 

38 

6.27  X  10-* 

(Weiasenberger,  Z.  phys.  Ch.  1914,  88.  266.) 

"Solubility  product'*  «8.1  x  10-»  mol.  1. 
(McCoy  and  Smith,  J.  Am.  Chem.  Soc.  1911, 
33.  473.) 

Sol.  in  HjCOs+Aq.  (See  barium  hydrogen 
cirhonate,) 

Easily  sol.  in  dil.  acids.  Not  acted  upon  by 
oonc.  HNOa-" 

Not  deoomp.  by  1  pt.  ii,aU4-hO  pts.  ab- 
solute alcohol.     Slowly  decomp.  by   1    pt. 


X 


1  pt.  H,S04-f6  pts.  ab- 
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H\0»-h6  pts.  absolute  aloohoL  Slowly  de- 
comp.  by  1  pt.  H,Ci04+6  pts.  absolute  al- 
cohol. 

Xot  decomp.  by  absolute  alcoholic  solu- 
doDs  of  rac^nic,  tartaric,  citric,  or  glacial 
acetic  Bcids.    (Babin^n  and  Phillips,  1816.) 

Almost  completely  insol.  in  H|0  containing 
XH^H  and  (NH4),C0»,  when  digested  in 
fluch  a  solution  and  allowed  to  stand.  1  pt. 
BaOOa  dissolves  in  141,000  pts.  of  such  a  solu- 
tion.   (Fresenius.) 

Not  more  sol.  in  NaCl-f-Aq  than  in  HjO. 
(Karstcn.) 

S6L.  in  cold  NH4CI,  NH4NO,,  or  NH4  suo- 
dnate+Aa.    (Vogel.  J.  pr.  7.  463.) 

2  nools.  NH4CI  dissolved  in  H|0  dissolve  1 
moL  BaCX!)i  by  continued  boiling.  (Smith, 
PhiL  Ma^.  J.  9.  540.) 

Solubility  in  HiO  increases  by  addition  of 
NH/^  at  first  strongly,  then  less  strongly 
and  finally  strongly  agam.  (D'Agustino  toA 
PeQe^rino,  Gasi.  oh.  it.  1906.  88  (1)  532.) 

Somewhat  sol.  in  K,CO,+Aq.  (Waoken- 
foder,  A.  %L  30.) 


Solubihty  of  BaCOj  in  KCl-f-Aq  at  bpt.  of 
solution 


I  Solubility  of  BaCX),  in  10%  NaCl-fAq  at  t°. 


t  KPl  ner  100  g. 
!«nhition 

f .  BaCOi  per  1000  cc.  sat. 
solution 

0.15 

1 

3 
10 
30 

0.0847 
0.1781 
0.2667 
0.4274 
0.5550 

Cantoni  and  Goguelia,  Bull.  Soc.  1905,  (3) 
si.  13.) 

?xAibility  of  BaCX^s  in  XaCl+Aq  at  bpt.  of 
solution 


r  N«a  per  100  g . 

solmion 

g.  BaCOi  per  1000  cc.  sat. 
solution 

0.15 

1 

3 
10 
30 

0.0587 
0.0787 
0.1056 
0.1575 
Q.2784 

(Cantoni  and  Goguelia,  1.  c.) 
Sofeability  of  BaCOi  in  10%  KCl+Aq  at  t**. 


t» 

g.  BaCOa  per  1000  cc.  sat. 

solution 

10 

0.2175 

20 

0.2408 

40 

0.2972 

60 

0.3491 

80 

0  4049 

(Cantoni  and  Goguelia,  I.  c.) 


fO 

g.  BaCOj  per  1000  cc.  sat. 

solution 

10 

0.1085 

20 

0.1126 

40 

0.1231 

60 

0.1303 

80 

0.1418 

(Cantoni  and  Goguelia,  1.  c.) 

Slowly  sol.  in  cone.  NajSOi,  MgS04,  ZnSOi, 
Ca(NOa)j,  or  CaClt+Aq,  but  insol.  in  ZnClj 
4-Aq.    (ICarsten.) 

81.  decomp.  by  boiling  KtS04-f-Aq. 

SI.  decomp.  in  the  cold  by  1  pt.  K8S04+2 
pts.  NajS04-f  Aq. 

Decomp.  by  salts  of  Al,  Mn,  Cr,  Fe,  U,  Bi. 
Cd,  Cu,  Hg,  Pb,  Sn"  Sn^  Hgi,  Rh,  Ir,  Au, 
with  pptn.  of  oxide  of  metal.    (Rose,  Tr.) 

Pptn.  of  BaCOt  is  hindered  by  presence  of 
alkali  citrates  or  metaphosphates. 

Sol.  in  solutions  of  various  salts,  as  in  the 
case  of  calcium  carbonate  (see  Calcium  car^ 
honale) .  The  solvent  power  of  these  solutions 
for  barium  carbonate  is  somewhat  less  than 
for  calcium  carbonate. 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
B.  1909, 42. 3790) ;  ethyl  acetate.  (Naumann, 
B.  1904,  87.  3602.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Min.  WUherUe, 

Barium  hydrogen  carbonate,  BaH2(C0i)s(?). 

100  pts.  H,0  containing  COi  dissolve  0.079 
pt.  BaCOi.    (Bineau.) 

100  pts.  HiO  containing  COs  dissolve  0.17 
pt.  BaCOa.    (Lassaigne.) 

100  pts.  HsQ  sat.  with  COt  under  a  pressure 
of  4-6  atmospheres  dissolve  0.725  pt.  BaCOa. 
Upon  evaporating,  BaCOa  is  deposited. 
(Wagner,  Z.  anal.  6.  167.) 

BaCOa  is  sol.  in  833  pts.  HaO  sat.  with  COs 
at  10^.    (Lassaigne.) 

BaCOa  is  sol.  m  830  pts.  HjO  sat.  with  COt 
at  lO^    (Fourcroy.) 

BaCOs  is  sol.  in  1550  pts.  HjO  sat.  with  COs 
at  10**.    (Bergman.) 

100  cc.  HsO  sat.  with  C0»  dissolve  0.73  g. 
BaH,(COa)j.  (McCoy  and  Smith,  J.  Am. 
Chem.  Soc.  1911,  33.  473.) 

Barium  calcium  carbonate,  BaCOa,  CaCOa. 

Min.  BarytocalciUy  Bromlite,  Sol.  in  dil. 
acids. 

Barium  uranyl  carbonate,  BaO,  2U0),  2C(h 
-|-5H,0.  Decomp.  by  H,C).  (Blinkoff. 
Dissert.  1900.) 

-h8HjO.    Decomp.  by  H,0.    (Blinkoff.) 
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Bismuth  carbonate,  basic,  (BiO)sCOi+ 
J4H,0. 

Insol.  in  HjO;  sol.  in  acids.  Insol.  in  C0|+ 
Aq.    (Bergman.) 

Completely  sol.  in  (NH^tCOi+Aq;  si.  sol. 
inKjCOa-hAq.;in8ol.  inNaiCO|-|-Aq.  (Lau- 
gier.) 

Absolutely  insol.  in  (NHOsCOi+Aa  unless 
HsPOi  or  luAsOi  are  present.    (Berzelius.) 

Insol.  in  (NHOiCO,,  K,COa,  or  NarfX),-f- 
Aq     (Rose ) 

Sol.  in  NH4Cl-hAq.  (Wackenroder.)  In- 
sol. in  NH4N0,-hAq.    (Brett.) 

Sol.  in  CaClt+Aq.    (Pearson.) 

Min.  BismiUhosphaerUe, 

SBijOa,  COt.  Min.  Bismuthile.  Easily 
sol.  in  acids. 

4Bi,0,,  3CO,-h4HH,0.  Min.  Bismuth 
spar.    Elasily  sol.  in  acids. 

Bismuth  potassium  carbonate,  BitOK4(COi)4 
+H,0. 
Decomp.  by  large  quantities  of  HjO.    (Rey- 
nolds, Cbem.  Soo.  1898,  73.  266.) 

Cadmium  carbonate,  CdCOa. 

Insol.  in  HtO;  easily  sol.  in  acids:  insol.  in 
KiCOi,  and  NajCOi-hAq;  very  si.  sol.  in 
(NH4)iC0,-hAq.    (Fresemus.) 

Easily  sol.  in  NH4  sulphate,  nitrate,  and 
succinate -}-Aq.    (Wittstein.) 

Sol.  in  KCN+Aq;  sol.  in  cold  NH4aH-Aq; 
less  sol.  in  NH4N0,-hAq.    (Brett,  1887.) 

Not  prevented  from  pptn.  by  non-volatile 
organic  substances.    (Rose.) 

Not  pptd.  from  solutions  containing  sodium 
citiate.    (Spiller.) 

Insol.  in  liquid  NH|.  (Gore,  Am.  Ch.  J. 
1898,  20.  827.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  48.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

H-J^HjO.    (Lefort,  J.  B.  1847.  346.) 
(Kraut,  Z.  anorg.  1897,  18.  14.) 

Cadmium  carbonate  hydrazine,  CdCOa» 
2N,H4. 
Easily  sol.  in  cold  NH4OH  -h  Aq.    (Franzen, 
Z.  anorg.  1908,  60.  281.) 

C«8ium  carbonate,  CsiCOa. 

Very  deliouescent,  and  sol.  in  HjO. 

100  pts.  absolute  alcohol  dissolve  11.1  pts. 
CsaCO,  at  19**;  20.1  pte.  CsjCO,  at  boiling 
temp.    (Bunsen.) 

C«8ium  hydrogen  carbonate,  CsHCOa. 
Not  deliquescent.    Sol.  in  HjO. 

Calcium  carbonate  basic,  CaO,  CaCO»+HiO. 
Hardened    by    HjC),    but    not   dissolved, 
(Raoult,  C.  R.  92.  189.) 


Calcium  carbonate,  CaCO|. 

More  sol.  in  cold  than  in  hot  HiO.    (Qmelin.) 
When  recently  pptd.,  sol.  in  8834  pU.  boiling,  ami 
its.  cold  HsO:  much  leas  sol.  in  HiO  < 


NH«OH  and  (NHOsCOa,  65.246  pts.  of  which  dissolve 
1  pt.  CaCOi.    (Freaenius  (ISa),  A.  H.  122.) 
Sol.  in  16.000  pts.  pure  HiO.    (Brandes.  Ittf.) 
Sol.  in  12,858  pta.  pure  HiO  at  15<*.    (Kremera,  Pocg. 
85.  247.) 
Sol.  in  16.000-24.000  pts.  pure  HsO.    (Buchols.) 

1 1.  HsO  dissolves  34  mg.  CaCO|.  (Cheva- 
let,  Z.  anal.  8.  91;  Hoffmann,  Z.  anal.  4.  414.) 

1  1.  HtO  may  contain  0.016  g.  CaCOa.  i.  e„ 
1  pt.  is  sol.  in  62.500  pts.  HsO.  (Bineau,  A. 
ch.  (Z)  61.  290.) 

1  1.  HsO  dissolves  0.02  g.  CaCO,,  t.  f .,  1  pt. 
CaCOi  is  sol.  in  50.000  pts.  HsO.  (Peligot.) 
Solubility  is  much  affected  by  COs  of  the  air. 

1  1.  HsO  at  16°  dissolves  13.1  mg.  CaCO,. 
(Schlcsing,  C.  R.  74.  1552.) 

Calculated  from  dectrical  conductivity  of 
CaCO,-fAq,  1  pt.  CaCO,  is  sol.  in  99,500  pte. 
H,0  at  8.7^  and  80,040  pts.  at  23.8^  (HoUe- 
mann,  Z.  phys.  Ch.  IS.  125.) 

By  continued  boiling  CaHt(COi)s,  36  mg. 
CaOOa  remain  in  solution.  (Weltzien,  A.  186. 
165.) 

Solubility  in  HsO  at  different  pressures. 


Pressure  in  atmoa.       ' 

SohibiUty 

1 

2 
4 
6 

1079 
1403 
1820 
2109 

(Engel,  C.  R.  101.  949.) 

100  pts.  HsO  dissolve  0.0005  pt.  (calculated 
as  CaO)  from  pptd.  CaCOa,  and  0.0027  pt. 
from  calcspar.  (Lubavin,  J.  russ.  Soc.  M. 
389.) 

1  1.  HsO  dissolves  13  mg.  CaCO.  at  18"*. 
(Kohlrausch,  Z.  phys.  Ch.  1893,  18.  241.) 

1  1.  COs  free  water  dissolves  17.4  mg.  CaO 
or  31.0  mg.  CaCOa.  (Gothe,  Ch.  Z.  1915, 
39.  305.) 

CaCOa  dis8olv€«  in  9662  pts.  HsO  at  12''. 
(PoUacci.  C.  C.  1896,  II.  946.) 

1  1.  HsO  free  from  COs  dissolves  9.6  mg. 
CaCOa.  (McCoy  and  Smith,  J.  Am.  Chcm. 
Soc.  1911,  88.  473.) 

Found  dissolved  in  10,000  pts.  sea  water. 
(Davy.) 

Pptd.  amorphous  CaCOa  dissolves  in  1600 
pts.  sea  water.  Pptd.  crystalline  CaCOa  dis- 
solves in  80(X)  pts.  sea  water.  (Irvine  and 
Youn^.  Chem.  Soc.  56.  344.) 

Artincial  sea  water  sat.  with  COs  dissolves 
CaCOa  corresponding  to  57.27  mg.  of  com- 
bined COs  per  litre  at  15**. 

Sea  water  which  contains  52-55  mg.  neutral 
combined  COs  per  litre  must  be  sat.  with 
CaCOa.  (Cohen.  Chem.  Soc.  1900,  78  (2) 
725.) 

For  action  of  HsrQa-l7Aa,rf8ee  Calciutn 
hydrogen  carfton^SJf^^byVjOncrgTC 
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SoL  in  H1SO4,  even  whai  native.  Sol.  in 
acids  generally.  Wh^i  treated  with  acids  in 
ck)9ed  vessels  effervescence  ceases  on  increase 
of  pressure,  but  is  renewed  at  once  on  remov- 
ing it.    (link,  1814.) 

Unacted  upon  by  cone.  HNOj,  even  when 
boiling,  as  Ca(NOa)j  is  insol.  in  cone.  HNOa. 

Not  decomp.  by  mixture  of  1  pt.  HtSOj  and 
6  pts.  absolute  aloohol,  but  inmiediately  by 
HXC+absolute  alcohol. 

Not  decmnp.  b^  absolute  alcoholic  solutions 
of  oxalic,  raoomc,  tartaric,  citric,  or  glacial 
icetic  acids.    (Babington  and  Phillips,  1816.) 

Unacted  upon  by  glacial  HCtHsOs,  even 
when  boiling. 

Freshly  pptd.  CaCOi  is  sol.  in  cold  NH4Cl-f 
Aq;  but  the  solution  becomes  cloudy  on  ex- 
posure to  air,  a  portion,  however,  of  CaCOj 
remains  dissolved,  which  cannot  be  pptd.  even 
by  boiling.  If  ppt.  is  washed  and  allowed  to 
stand  24  hours,  it  is  not  as  sol.  in  NH4CI  as 
&t  first,  but  natural  CaCOs  is  not  wholly 
insol.  in  NH|C1-|-Aq;  it  is,  however,  much 
leas  sol.  than  MgCOs.    (Vogel,  J.  pr.  7.  463.) 

Sol.  in  boiling  NH^Cl+Aq  with  evolution 
ofN'Hj.    (Demarcay,  1884.) 

^Mien  NH«OH-f-Aq,  incompletely  sat.  with 
OOi,  is  mixed  with  Cafclj-hAq,  no  ppt.  occurs 
trm  during  several  davs.  if  kept  m  a  closed 
vessel;  and  only  a  slight  ppt.  if  the  mixture 
is  exposed  to  the  air,  but  CaCOs  is  pptd.  if 
the  solution  is  boiled. 

N'H/)H-f  Aq  wholly  sat.  with  COt  pro- 
duces ppt  when  mixed  with  CaClj-f-Aq,  but 
potn.  IS  not  complete  until  heat  is  applied. 
.Mso  when  an  excess  of  CaClj-h  Aq  is  aaaed  to 
1  sohition  of  crystallised  carbonate  of  am- 
monia, orly  a  portion  of  the  CaCOi  is  pptd. 
onto  the  solution  is  boiled.    (Vogel,  1814.) 

When  Caai-hAq  mixed  with  NH40H-fAq 
is  exposed  to  an  atmos.  of  pure  COs,  no  ppt. 
occurs  for  several  hours,  but  CaCOi  is  com- 
pictdy  pptd.  in  several  days.    (Vogel.) 

When  recently  pptd.,  rwuiily  sol.  in  NH4CI, 
4nd  XH«NOa-f  Aq.  (Brett,  1887;  Wacken- 
roder,  A.  4L  315.) 

When  recently  pptd.,  readily  sol.  in 
NH4),C0,.  (NH4),S04,  NH4NO,;  NH4CI, 
ind  XH4  succinate+Aq.    (Wittstem.) 

8oLinNH4CjHiOj+Aq.    (Thomson.) 

More  8<rf.  in  NH4CI,  or  NH4N0a+Aq,  or 
in  neutral  potaasium,  or  sodium  salts +Aq 
than  in  HsCT.    (Fresenius.) 

From  solutions  in  NH4  salts,  NH4OH,  and 
iXH4)fC0i-fAq  precipitate  CaCOa  more 
oQo^etdy  than  BaCOi.    (Fresenius.) 

when  boiled  with  NH4Cl-fAq,  CaCO,  is 
tehred,  and  (NH4)tC0i  given  off.  (D. 
Smith.) 

(Mli+Aq  prevents  pptn.  of  CaCOi  in  the 
QQU.  as  do  alao  NH4CI,  KCl,  or  NaQ+Aq, 
but  it  it  i^td.  when  boiled,  if  the  latter  solu- 
t»Qi  are  not  too  cone.  KsS04,  KNOi, 
^B*)jS04,  or  NajS04-fAq  have  a  similar 
effect  A  large  exccM  of  (NH4)jC0,+Aq 
vtn  quickly  added  to  CaCli-hAq  produces 


no  ppt.  in  the  cold.  NasCOi,  or  KtCOi+Aq 
act  likewise.    (Storer,  Am.  J.  Sci.  (2)  86.  41.) 

1  g.  CaCO,  requires  13.98  g.  NH4CI,  8.380 
fr.  (NH4)tS04,  or  14.438  g.  NH4NO,  to  effect 
solution.    (Bertrand,  Monit.  Sci.  (3)  10.  477.) 

Less  sol.  in  Na  than  in  NH4  salts,  but  more 
than  in  K  salts.    (Berthdot.) 

When  NH40H+Aq,  partially  neutralized 
by  COi,  is  mixed  witn  CaOiHi-f-Aq,  no 
cloudiness  appears  until  the  mixture  is  boiled; 
when  more  COt  has  been  added  to  NH40H-f- 
Aq.  a  ppt.  appears  at  first,  which  disappears 
and  only  reappears  on  addition  of  much 
CaO,Hi-|-Aq;  but  NH40H-hAq  does  not 
dissolve  pptd.  CaCOi.    (Vogel.) 

Solubility  in  NH4  salts+Aq  at  26**. 


NH«  salt 

MilUmote 
NH«  salt 

Millimols 

CaOdifl- 

solved  per  1. 

NH4CI 

1000 
600 
250 
125 

6.770 
6.008 
3.724 
2.743 

NH4N0a 

500 
260 
125 
62.5 

6.267 
3.830 
2.779 
2.004 

Triammonium  citrate 

600 
250 
125 
62.6 

66.87 
39.80 
22.64 
14.92 

(RindeU,  Z.  phys.  Ch.  1909,  70.  464.) 

Solubility  of  CaCO,  in  NH4Cl-hAq  at  12-18° 
Time,  98  days. 


ff.  per  1.  of  sat.  mlution 


NH4C1 

CaCOa 

53.6 
100 
200 

0.423 
0.609 
0.646 

(Cantoni  and  Goguelia,  Bull.  Soc.  1905,  (3) 
88.  27.) 


Solubility  of  CaCO,  in  NH4y03-hAq  at  18° 

g.  per  I.  of  sat.  solution 


CaCOa 


0.131 

0.211 
0.258 
0.340 
0.462 
0.584 


(Beriu  and  Kosminiko,  Landw.  Vers.  Sta. 
1904,  60.  4i^VijOOgie 
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CaOjHt+Aq  dissolves  a  little  CaCOi. 
(Welter  and  Berthollet,  1789.) 

CaOtHsH-Aq  retains  a  little  CaCOa  in  solu- 
tion at  ordinary  temperature,  which  is  pptd. 
on  boiUng.  (Shot  ana  8 torer,  Proc.  Am.  Acad . 
1860,  6.  63.) 

CaOiHf -f-Aa,  mixed  with  dil.  NaOH,  KOH, 
or  NH40H+Aqi  gives  no  inmiediate  ppt. 
when  C0|  is  passed  Unrough  it,  unless  boiled. 

Sol.  in  boilmg  MgCli+Aq  even  when  dilute. 
Coust^.) 

Not  deconm.  when  boiled  with  KsSOi, 
Na,S04,  CaSO*,  MgSOi,  and  NaiBiOy+Ao; 
but  partially  decomp.  by  boiling  with 
(NH4),S04,  K,SO„  Na,SO„  (NH4),S0,, 
Na,HP04.  (NH4),HP04,  KjHPO,.  NatHPO,, 
(NH4),HP0a,  K,HA804,  Na,As04,  K,C,04, 
(NH4)fC,04,  NaF,  and  K,CK)4+Aq.  With 
the  NH4  salts  the  decomposition  is  complete. 
(Dulong,  A.  ch.  82.  286.) 

Not  decomp.  by  alkali  sulphates+Aq. 
(Malaguti.) 

Precipitation  of  CaCOi  is  much  hindered 
by  alkali  citrates  or  metaphosphates. 

Solubility  in  KCl+Aq  at  25^. 


8p.  gr.  25°/25'» 

%  KCl 

%  CaCX3a 

1. 000 

0.00 

0.0013 

1.024 

3.90 

0.0078 

1.046 

7.23 

0.0078 

1.072 

11.10 

0.0076 

1.092 

13.82 

0.0072 

1.101 

15.49 

0.0076 

1.122 

18.21 

0.0070 

1.133 

19.84 

0.0072 

1.179 

26.00 

0.0060 

(Cameron   and   Robinson,   J.   phys.   Chem. 
1907,  11.  578.) 

Solubility  in  NaCl+Aq  in  contact  with  COi 
free  air  at  25*^. 


Sp.  gr.  2.57250 

g.  per  100  g.  ITiO 

NaCl 

CaCO, 

1.0079 
1.0314 
1.0466 
1.0734 
1.0949 
1.1346 
1.1794 

1.60 
5.18 

9.25 
11.48 
16.66 
22.04 
30.50 

0.C079 
0.C086 
0.C094 
.0.0104 
0.0106 
0.0116 
0.0119 

(Cameron,  Bell  and  Robinson,  J.  phys.  Ch. 
1907,  11.  396.) 

Solubility  of  CaCOa  in  NaOH-f-Aq. 


Solvent 

1  litre  diarolves 

at  18** 

at  95°-100° 

HiO 
ta.0.0001  n.  NaOH 
ra.  0.001    n.  NaOH 
ca.  0.01      n.  NaOH 

12.8  mg.  CaCOi 
8.7     •' 

4.2  •• 

4.3  •• 

20.7  mg.  CaCOa 

9.6  "       " 
6.9      ••       " 

5.7  "       " 

a^  Blanc,  Z.  anorg.  1906,  61. 185.) 


Solubility  in  K,S04H-Aq  at  25** 


Sp.  gr.  25*'/25'» 

%K,804 

%  CaCOa 

1.010 

1.60 

0.0104 

1.021 

3.15 

0.0116 

1.033 

4.73 

0  0132 

1.048 

6.06 

0.0148 

1.061 

7.85 

0.016S 

1.069 

8.88 

0.0192 

1.083 

10.18 

0.0192 

1.084 

10.48 

0.0188 

(Cameron   and   Robinson,   J.   phys.    Chem. 
1907,  11.  578.) 

The  solubilitjr  of  CaCO,  in  Na,S04-l-Aq 
in  equilibrium  with  air  steadily  increases  with 
increasing  amounts  of  CaSOi  in  the  solution 
up  to  saturation  point  of  the  CaS04.  In  the 
presence  of  solid  CaSOi  the  solubility  of 
CaCC,  is  much  decrease!.  (Cameron  and 
Seidell,  J.  phys.  Chem.  1902,  6,  56.) 

See  under  CaH,(CO,). 

Solubility  in  Na«S04+Aq  in  contact   ^ith 
COa  free  air  at  25°. 


g.  per  100  g.  HiO 


NajSO, 


0.97 
1.65 
4.90 
12.69 
14.55 
19.38 
23.90 


CaCOa 


0.0151 
0.0180 
0.0262 
0.0313 
0.0322 
0.0346 
0.0360 


(Cameron,  Bell  and  Robinson,  J.  ph\^8.  Ch 
1907,  11.  396.) 

Solubility  in  salts -hAq. 


g.  salt  added  per  litre 


0.000 


0.585  g.  NaCl 
1.17  g. 
2.93  g. 


0.85g.  NaNO, 

1.70 

4.25 


0.805g.  NajS04,  lOHjO 
1.61  g. 
4.03  g. 


0.53g.  NasCO, 
1.06  k. 
2.65  g. 


0.55g.  CaCl,,  6H,0 

l.lOg. 

2.75  g. 


mg.  CaO  dissolved 
per  litre 


17.4 


20.05 

24.9 

31.1 


24.35 

27.7 

34.5 


25.95 
31.16 
40.7 


8.4 
7.2 
4.4 


9.0 

8.4 
8.4 


The  solubility  of  CaCOi  in  COrfree  water 
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is  therefore  increased  by  the  addition  of 
XiCl,  NaNO,  or  NajSO*,  lOHA  but  de- 
creased by  the  addition  of  NasCOt  or  CaCls, 
6H,0. 

(Gothe,  Ch.  Z.  1915,  89.  306.) 

SoL  in  ferric  chloride  or  nitante-fAq  with 
evolution  of  COt  and  pptn.  of  FetOeHt  (Fuchs, 
1881);  also  in  chlorides  or  nitrates  of  Al,  Mn, 
Cr,  or  U,  but  not  in  FeClj+Aq. 

Sol.  in  cold  SnCU+Ag  with  pptn.  of  SnOj. 

Insol.  in  cone.  Na^4.  MgS04,  BaCU, 
.MgCl,,  Pb(NO,),,  or  A|^0,-hAq.  (Kar- 
Bten.) 

Abundantly  sol.  when  freshly  precipitated 
in  CaCl,-hAq,  and  Mg304+Aq.    (Hunt.) 

Absolutely  insol.  at  15-19*>  m  BaO,H,+ 
Xq;  also  on  boiling. 

1 1.  H,0  containing  3-4  g.  Mg304  dissolves 
1-2  g.  CaOO,,  and  ^  1  g.  MgCO,.  (Hunt, 
Am.  J.  Sci  (2)  26- 109.) 

100  pts.  Naa-hAq  (2.525%  NaCl)  dissolve 
0.0037  pt.  (calculated  as  CaO)  pptd.  CaCO,, 
and  0.0053  pt.  calcspar.  (Lubavin,  J.  russ. 
Soc.  U.  389.) 

Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Insol.  in  liquid  COi.  (Bilchner,  Z.  phys. 
Ch.  1906,64.674.) 

Alcohol  dissolves  traces  of  CaCOj.  (Gris- 
chow.) 

Sol.  in  Na  citrate+Aq.    (Spiller.) 

Sol.  in  Ca  sucrate-j-Aq.    (Barreswill.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

InsoL  in  methyl  acetate.     (Naumann,  B. 

1909,  42.  3790.) 

Insol.  in  ethyl  acetate.     (Naimiann,  B. 

1910,  48.  314.) 

Amorphous.  Solubility  in  HiO  cannot  be 
determined  because  of  its  instability.  (Ken- 
dall Phil.  Mag.  1912,  (6)  28.  972.) 

Min.  CalcUe.  In  contact  with  air  free  from 
COt,  1 1.  HsO  dissolves  at: 


25** 
0.01433 


50® 
0.01504 


100® 
0.01779  g.  calcite. 


(Kendall,  Phil.  Mag.  1912,  (6)  28.  964.) 

In  contact  with  air  containing  3.7  pts.  COs 
per  10,000,  the  solubility  of  calcite  in  HsO 
WIS  found  to  be  0.04608  g.  per  1.  at  25®  and 
0.02925  g.  per  1.  at  50®.  (Kendall,  Phil.  Mag. 
1912^  (6r».  973.) 

Mm.  Aragonite.  In  contact  with  air  free 
from  COt,  1 1.  HsO  dissolves  at: 


25® 
0.01528 


100® 
0.01902  g.  aragonite. 

(Kendall,  Phil.  Mag.  1912,  (6)  28.  964.) 


50® 
0.01617 


-f5H,0. 
-f6HsO. 


E£9orescent. 
(Pelouze.) 


Caldtim  hydrogen  carbonate,  CaHs(CO|)s. 
Known  only  in  aqueous  solution. 
CaCO,  dissolves  in  CO,-|-Aq. 


CaCO«  is  sol.  in  1428  pts.  HiO  sat.  with  COs  at  0^, 
and  1136  pts.  at  10^.    (Lassai^ne.  J.  oh.  med.  4.  312.) 

Bineau  could  dissolve,  even  in  large  quantities  of 
HfO  sat.  with  COs.  only  */i  enough  CaCOs  to  form 
CaH,(CO«),. 

Chalk  dissolves  in  094.5  pts.  HsO  sat.  with  COs, 
while  Iceland  spar  requires  3149  pU.     (Bischof.) 

CaCOi  is  sol.  in  1015  pts.  HjO  sat.  with  COs  at  21'* 
and  748.3  mm.     (Warington.  Chem.  Soc.  •.  296.) 


Solubility  of  CaCOj  in  COj+Aqat  p  pressure 
in  atmospheres.  CaO+COt=»nig.  COs 
and  CaO  dissolved,  corresponding  to 
CaCO, =mg.  CaCO,. 


p 

CaO-KX)s 

CaCO, 

0.000504 

60.96 

74.6 

0.000808 

72.11 

85.0 

0.00333 

123 

137.2 

0.03187 

218.4 

223.1 

0.0282 

310.4 

296.5 

0.05008 

408.5 

360 

0.1422 

533 

0.2538 

1072 

663.4 

0.4167 

1500 

787.5 

0.5533 

1846 

885.5 

0.7297 

2270 

972 

0.0841 

2864 

1086 

(SchlSsing,  C.  R.  74.  1522.) 


With  high  pressure,  1 1.  HsO  containing  COs 
dissolves  at  most  3  g.  CaCO,.  This  maximum 
is  reached  at  5^  under  4  atmospheres'  pres- 
sure; at  10-13^  under  5  atmospheres;  and  at 
20^  under  7  atmospheres.  (Caro,  Arch. 
Pharm.  (3)  4.  145.) 

CaCO,  is  sol.  in  about  1000  pts.  HsCC,+ 
Aq,  and  solubility  is  considerably  increased 
by  NajSO*  or  Mj^*. 

1000  pts.  H,0  sat.  with  CO,  dissolve  pts. 
Cfarrara  marble  at  t^  and  B^  height  oC 
barometer  in  millimetres. 


7.5 

8.5 

9.5 

20.5 

21.5 


B 


754 
752 
754 
741 
744 


Pts. 
CaCO. 


1.224 
1.202 
1.115 
0.975 
0.935 


22.0 
26.0 
26.5 
27.0 
28.0 


B 


746 
740 
743 
741 
737 


Pts. 
CaCOi 


0.920 

0.875 
0.860 
0.885 
0.770 


Or.  from  7.5-9.5%  1000  pts.  HsO  sat.  with 
CO,  dissolve  1.181  pte.  CaCO,;  from  20.5- 
22':  0.9487  pt.  CaCO,;  from  26-28%  0.855  pt, 

CaCO,.  Digitized  by  ^OOglC 
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Other  varieties  of  CaCOt  are  disBolved  as 
follows  in  1000  pts.  HtO  sat.  with  COs. 


Variety 

f* 

B 

CaCOi 

LtUieburg  chalk     .    . 

18 

740 

0.836 

Pptd.CaCO,    .     .    . 

18 

740 

0.950 

Iceland  spar.     .    .    . 

18 

735 

1.970 

Caldte 

12 

754 

1.223 

Traversella  .... 

12 

754 

.212 

Dolomite,  semi-tran^ 

parent 

11.6 

749 

0.054 

Dolomite,  opaque,  in 

small  crystals     .    . 

11.5 

755 

0.725 

Dolomite,  opaque,  in 

large  orystab     .    . 

11 

746 

.224 

Dolomite,  tran^>arent, 

11 

749 

1.073 

Oolithic  limestone .    . 

15 

747 

.252 

Dolomitic  limestone  . 

15.6 

740 

.573 

(Cossa,  Z.  anal.  8. 145.) 


Solubility  of  CaCOj  in  HjO  containing  COj 
at  various  pressures. 


COs  pressure  in  atm.       12        4        6 
SolubiUty  1079  1403  1820  2109 

(Engel,  C.  R.  1885, 101.  951.) 


1  1.  HsO  dissolves  0.3850  g.  CaHs(COt)i 
at  15^    (TreadweU,  Z.  anorg.  1898,  17.  186.) 

1 1.  of  sat.  CaHi(C0i)2-hAq,  obtained  from 
pure  or  impure  limestone,  contains  1.13-1.17 
g.  CaCO,  at  16*.  (TreadweU,  Z.  anorg.  1898, 
17.  189.) 


Solubility  of  CaHs(COi)s  in  HsO  containing 
CO,  at  15^ 


1'  • 

carbonic 
acid  in  gas 

Hg- 
partial 

Free  car- 
bonic acid 

CaH^Oi)i 

mg.Ca 

at  0*"  and 
760  mm. 

preaaure 

mg. 

in  100  cc.  of 
the  solution 

8.94 

67.9 

167.4 

187.2 

46.2 

6.04 

45.9 

86.3 

175.5 

43.3 

5.45 

41.4 

52.8 

159.7 

39.4 

2.18 

16.6 

48.5 

164.0 

38.0 

1.89 

14.4 

34.7 

149.2 

36.8 

1.72 

13.1 

24.3 

133.1 

32.9 

0.79 

6.0 

14.5 

124  9 

30  8 

0.41 

3.1 

4.7 

82.1 

20.3 

0.25 

1.9 

2  9 

69.5 

14.7 

0.08 

0.6 

40.2 
38.5 
38.5 
38.6 

9.9 
9.5 
9.5 
9.6 

{TreadweU  and  Renter,  Z.  anorg.  1898,  17. 

185.) 


1  1.  HiO  sat.  with  carbonic  acid  dissolves 
1.30  g.  CaCO,  at  13.2**;  1.45  «.  at  2.8**. 
(TreadweU,  Z.  anor^.  1898, 17. 189.) 

At  30"*  C.  in  eqmUbrium  with  the  aii ,  not 
more  than  3  per  cent  of  the  oaldum  present 
is  combined  as  CaCO|.  At  lower  tempera- 
tures and  lesser  concentrations  Uie  percent- 
age of  normal  carbonate  is  ev^  less,  and  p»rao- 
ticaUv  aU  the  calcium  present  is  combined 
as  Cra(HCOt)s.  (Cameron  and  Brigg^,  J. 
phys.  Chem.  1901,  5.  549.) 

With  pressures  less  than  4.6  atmoq>herea 
of  COs  no  other  than  normal  calcium  car- 
bonate or  a  hydrate  of  the  normal  carbonate 
can  exist  as  the  soUd  phase  at  0°.  (Cameron, 
J.  phys.  Chem.  1908, 12.  566.) 

SolubiUty  in  HsO  in  contact  with  air,  con- 
tainmg  COi  with  varying  partial  pres- 
sures at  t°. 
P = partial  pressure  of  COj. 


0.8 

1.5 

1.7 

6.8 

9.9 

13.6 

14.6 

31.6 


g.  per  I. 


CaCOa 


0.193 

0.193 
0.238 
0.446 
0.627 
0.723 
0.686 
1.050 


CX)i 


0.117 
0.152 
0.135 
0.327 
0.456 
0.560 
0.623 
1.117 


t  -2.^" 


0.7 

1.6 

4.6 

7.8 

16.5 

30.1 

35.5 


g.  per  I. 


CaCX)i 


0.159 

0.177 
0.341 
0.446 
0.539 
0.743 
0.755 


CO, 


0.091 
0.111 
0.208 
0.301 
0.522 
0.715 
0.803 


t-40*» 


g.  per  I. 


CaCO» 


0  6 

0.136 

0.078 

1.7 

0.143 

0.085 

2.9 

0.175 

0.106 

3.5 

0.232 

0.169 

7 

0.284 

0.234 

14.9 

0.384 

0.293 

22.2 

0.427 

0.333 

31.7 

0.480 

0.476 

COj 


Similar  results  at  20**,  30**,  and  35**  are  also 
given. 

(Leather  and  Sen,  Mem.  Dept.  Agric.  (India) 
Chem.  Ser.  1909,  1.  117;  SeideU,  SolubU- 

ities,  1919.)^.^.^^^^y^OOgie 


CARBONATE,  CALCIUM  HYDROGEN 


185 


Solubility  of  calcite  in  HjO  at  25**,  in  contact 
with  COj  under  varying  pressures. 
P- approximate  pressure  of  COs  in  atmos- 
pheres. ' 


g.  per  1.  sat.  solution 

p 

SoUd  phase 

H,CX)« 

C»(HCO»)f 

O.l 

0..22 

0.67 

CaCO, 

1.1 

2.3 

1.58 

{( 

9.9 

20.6 

3.62 

(t 

13.2 

27.5 

4.04 

t¥ 

16  3 

34  1 

4.21 

CaCHCOs), 

25.4 

53.2 

4.22 

tt 

McCoy  and  Smith,  J.  Am.  Chem.  Soc.  1911, 
33.468.) 


1 1.  H2O  dissolves  2.3374  g.  CaCOt  at  5** 
under  a  COs  pressure  of  2  atmos.  (Ehlert, 
Z.  Qektrochon.  1912,  18.  727.) 

Solubility  data  for  calcite  in  H2O  contain- 
ing CX)i,  with  and  without  the  presence  of 
m&  are  given  by  Seyler  and  Lloyd  (Chem. 
Soc.  1909,  96.  346.) 

A  critical  analysis  and  recalculation  of  re- 
nlt«  of  Schloesinff  and  others  is  given  by 
Johnston  (J.  Am.  Chem.  Soc.  1915,  37.  2001). 

CaCOa  is  not  dissolved  by  COi  and  HjO  in 
preaence  of  MgCOj.  (Leather  and  Sen,  C.  A. 
1915. 181.) 

1  1.  of  1/10-normal  NaCl+Aq  dissolves 
0.332O  g.  CaH,(CO,),  at  15^  (TreadweU 
and  Reuter,  Z.  anorg.  1898, 17.  193.) 


Sohibility  (rf  CaH,(CO,),  in  NaCl+Aq  sat. 
with  carbonic  acid  at  15**,  containing  5  g. 
Naapo-Lof  Naa+Aq. 


■cfwbooic 
iddiagu 
uOPftod 

mm.  He* 
partial 

fr«?^i 

CaH^Oi)s 
in  100  cc.  of 

mg. 
Ca 

:«Oainu 

pressure 

the  solution 

16.95 

128.8 

132.5 

218.4 

53.9 

11.47 

87.2 

110.1 

214.3 

52.9 

6.07 

46.1 

23.5 

149.2 

36.8 

3.16 

24.0 

13.5 

118.3 

29.2 

0.50 

3.8 

2.7 

73  9 

18.2 

0.41 

3.4 

0.3 

49.0 
34.9 
33.7 
32.9 

12.1 
8.6 
8.3 
8.1 

33.2 

8.2 

(TreadweU  and  Reuter,  Z.  anorg.  1898, 17. 
193.) 


Solubility  in  NaCl-fAq  at  25°  C.  and  in 
equilibriuin  with  air. 


Ca(HCO«)i 

NaCI 

Grams 

Reacting  wts. 

Grams 

Reactins 
wts.  per 

per  liter 

per  liter 

per  liter 

Utre 

0.1046 

0.00065 

0.000 

0.000 

0.1770 

0.00110 

9.720 

0.168 

0.2051 

0.00128 

21.010 

0.362 

0.2152 

0.00134 

30.301 

0.522 

0.2252 

0.00140 

50.620 

0.872 

0.2212 

0.00138 

69.370 

1.195 

0.2172 

0.00135 

98.400 

1.695 

0.1971 

0.00123 

147.400 

2.540 

0.1569 

0.00095 

234.500 

4.040 

0.1227 

0.00076 

262.300 

4.520 

(Cameron  and  SeideU,  J.  phys.  Ch^m.  1902, 
6.  51.) 

Solubility  in  various  salts +Aq  under  a  COs 
pressure  of  2  atmos.  at  5°. 


Salt 


H,0 


MgCl2+6H,0 


NaCl 


MgS04-f7H,0 


Na,S04-flOH,0 


g.  salt  per 
lOOOg.HiO 


6.08 

50.0 

86.0 

350.0 

700.0 

1150.0 

1725.0 

2300  (sat.) 


27  96 
50.0 
86.0 
106.9 
175.6 
263.4 
351.2 


105.3  (14°) 
sat.  at  14° 


137.7(14°) 
sat.  at  14° 


g.  CaCOa  sol. 
in  1 1,  of  solvent 


2.3374 


2.3518 
3.4045 
4.0826 
3.3009 
2.7357 
2.2054 
1.7058 
1.4060 


3.2796 
3.7399 
3.7828 
3.6900 
3.3495 
2.8107 
2. 1625  at  8° 


2.1768 
0.91356 


1.4060 
1.9199 


(Ehlert  and  Hempel,  Z.  Elektrochem.  1912, 
18.  727.) 

Solubility  of  CaCOj  in  KCl+Aq  at  25°  sat. 
with  COs  at  atmospheric  pressure. 


%KCl 


3.90 
7.23 
11.10 
13.82 
15.49 
18.21 
19.84 
26.00 


%  CaCX>« 


0.145 
0.150 
0.166 
0.165 
0.167 
0.154 
0.140 
0.126 


(Cameron   and   Robinson,   J.   phys^Che 
1907,  11.  579>J^(^g^^ 
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Solubility  in  NaCl+Aq  in  contact  with  COi 
at  atmospheric  pressure  at  25®. 


g.  per  100  g.  HiO 

NaCI 

CaCOs 

1.45 

0.150 

5.60 

0.160 

11.08 

0.174 

15.83 

0.172 

19.62 

0.159 

^.89 

0.123 

35.85 

0.103 

(Cameron,  Bell  and  Robinson,  J.  phys.  Ch. 
1907, 11.  396.) 

Solubility,  in  K2S04+Aq,  sat.  with  COj  at 
atmospheric  pressure  and  25®  temp. 


7cS<)» 

%CaO 

0.69 

0.69 

1.37 

0.69 

1.67 

0.47* 

2.18 

0.30  ♦ 

2.99 

0.24  ♦ 

♦  SoUd  phase,  CaSO*.  K,S0 

4- 

(Cameron  and  Robinson.) 

Solubility  in 

Na2S04+Aq  at  24®  in  equili- 

brium with  air. 

Total  Ca  calc. 

Ca  actually 
dissolved  as 

Na,SO«. 

aBCa(HCOa)^ 

Ca(HCO.),. 

Grams  per  liter 

Grams  per  liter 

Grams  per  liter 

0.0925 

0.0925 

0.000 

0.1488 

0.1488 

2.800 

0.1729 

0.1729  + 

5.235 

0.2330 

0.2210 

11.730 

0.3240 

0.3020 

36.860 

0.3960 

0.3440 

74.010 

0.4580 

0.3660 

116.100 

0.5630 

0.3940 

184.200 

0.5910 

0.4060 

213.700 

0.6650 

0.4300 

255.900 

(Cameron  and  Seidell,  J.  phys.  Chem.  1902, 
6.53.) 


Data  are  also  given  for  solubility  of  CaCOj 
in  NaCl-hNa,S04+Aq,  and  CaCOj-hCaSO* 
in  NaCl-hNajS04-f  Aq.  (Cameron,  Bell  and 
Robinson.) 


Calcium  copper  uranium  carbomitey  CaCOj, 
3CuC0,,  4U(CO,),+24H,0. 
Sol.  in  acids. 

Calcium  lead  carbomite,  2<^aCOs,  ^PbCOt. 
Min.  PlumbocalcUe. 


Calcium  magnesium  carbonate,   CaCOs, 
MgCO,. 

Min.  Dolomite.  1  1.  H,0  sat.  with  CO,  at 
18®  and  750  mm.  dissolves  0.31  g.  dolomite. 
(Cossa,  B.  2.  697.) 

Not  obtained  by  evaporating  solution,  but 
can  be  crystallized  from  COs+Aq  betw^een 
100®  and  200®.    (Hoppe-Seyler.) 

Dolomite  is  dissolved  by  COj  and  H^O, 
but  solution  is  prevented  partially  by  CaCOi, 
and  wholly  by  MgCOj.  (Leather  and  Sen, 
C.  A.  mi.  181.) 

Insol.  in  cold  dil.  acids.  (Dolomieu,  J. 
Phys.  89.  1.) 

Insol.  in  cold  acetic  acid.    (Forchhanune]:,) 

Calcium  potassium  carbonate,  CaKi(COs)3. 

Decomp.  by  HjO.  (Reynolds,  Chem.  Soc. 
1898,  73.  265;  Btttschli,  C.  A.  1907,   2223). 

2CaCO,,3K2CO,+6HA    (Butschli.) 

Calcium  sodium  carbonate,  CaNas(COs)x. 
Anhydrous.    Decomp.  by  HjO. 
+2H2O.    (Butschli,  C.  A.  1907.  2223.) 
-|-5HtO.    Min.  GaylussUe.    Sparingly   sol. 

in  HA 

Calcium  uranyl  carbonate,  CaCO<,  UOsCO«  + 
2OH2O. 

Min.  LieHgiU.    Sol.  in  HCl-fAq. 

-fxHjO.  Decomp.  by  HjO.  (Blinkoff, 
Dissert.  1900.) 

2CaO,  4U0,,  3CO,-|-24H,0.  Decomp,  by 
H,0.    (Blinkoff,  Dissert.  1900.) 

Calcium  carbonate  chloride,  CaCOt,  CaCl2  + 
6H,0. 
Sol.    in    HjO    with    immediate    decomp. 
(FritMche,  J.  pr.  88.  213.) 

Cerous  carbonate,  Ce2(CO<)<+5,  and  9HsO. 
Insol.  in  HjO,  and  solution  of  COj  in  HjO. 

(Vauquelin.) 
Somewhat  sol.  in  (NH4)2COj+Aq.    (Jolin.) 
Insol.  in  neutral  salt  solutions  and  neutral 

alkali  carbonates +Aq;  easily  sol.  in  80*  + 

Aq.    (Berthier.  A.  ch.  (3)  7.  77.) 

Ceric  carbonate,  Ce(CO,),+HHiO. 
Precipitate.    (Hisinger,  A.  ch.  94.  108.) 
Insol.  in  HtO.     Sol.  in  slight  traces    in 

NajCOi+Aq;  si.  sol.  in  NaHCO»-hAq,  and 

in  (NH4)2CO,+Aq.    (Rose.) 

Cerous  lanthanum  carbonate  fluoride. 

Min.  Batncpsite^  HamartUe,  Hydrofluoccrite . 
Slowly    decomp.    by    HCl-fAq,    easUy     by 

UsS04. 

Cerous    potassium    carbonate,    CetCCO^),^ 
KjCOi  -|-3H  tO. 

Ppt.    (Jolin.) 

Ce,(CO,).,  K,C0,-fl2H,0.    Ppt. 
Sol.    in    30%    K,CO,+Aq.      (Meyer,     Z. 
anorg.  1904,  41.  103.)  uy  VjOOglC 
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Pertetic  potasshun  carbonate,  CetOt(COi}i, 
4K^,-»-12H,0. 
VrMLaUine,      SI.   sol.  in  HsO  containmg 
KzCOt;    Bol.   in   dil.   H2SO4  with   decomp. 
Job,  C.  R.  18d9,  128.  1098.) 

Ctfoos    sodium    carbonate,    Ces(COi)i, 
2Na,CO,+2H,0. 

Ppt.    (Jolin.) 

2Ce,(CO,)„  3Na,CO,-f24H,0(?).  Ppt. 
Easily  decomp.  (Meyer,  Z.  anorg.  1904,  41. 
103.) 

Chromoiis  carbonate,  CrCO<. 

Sol.  in  much  HjO;  si.  sol.  in  KHCOi+Aq. 
iMoberg,  J.  pr.  44.  328;  Moissan,  A.  ch.  (5) 
tL  199.) 

Chromic  carbonate,  basic,  CrjOi,  2CO2. 

Precipitate.  (Parkmann,  Sill.  Am.  J.  (2) 
34.321.) 

Cr,0,.  CO,+4H,0.  Insol.  in  HjO;  sol.  in 
adds;  when  freshly  pptd.  is  sol.  in  KsCOi,  or 
iNHt)rfX)i+Aq,  and  still  more  sol.  in  KOH 
+Aq.    (Mcissner.) 

Insol.  in  ethyl  acetate  (Namnann,  B. 
1910,  4S.  314);  methyl  acetate.    (Naimiann, 

B.  1909.  42.  3790.) 

2Cr/>^  CO,+6HjO.  Precipitate.  (Lang- 
iois,  A.  ch.  (3)  48.  502.) 

Chromoiis  potassium  carbonate, 
CiCO,,  KrfX^.+lJ^H/). 
Sol.  in  HjO  when  freshly  prepared;  slowly 
polymerixes;  stable  in  dry  air,  decomp.  in 
moist  air;  sol.  in  acids  with  decomp.    (Baug^, 

C.  R.  1898,  126.  1568.) 

Chromoiss  sodium  carbonate,  CrNas(CO<)i+ 

DeccHnp.  when  heated.  In  Aq.  solution, 
passes  into  the  hydrate  containing  10  mols. 
H,0.    (Baug6,  C.  R.  1897, 125.  1179.) 

+10H,O.  Very  sol.  in  cold  H,0;Aq.  solu- 
tion deoomp.  below  100^  effloresces  in  the  air; 
9oL  in  HCl-hAq  and  HjS04-f  Aq.  (Baug^, 
C.  R.  1807,  125.  1178.) 

Cobahotis  carbonate,  basic,  5CoO,  2C0s+ 
4H,0. 

Insol.  in  HjO;  sol.  in  (NH4)jS04, 
XH4)/X),,  NH4NO,,  and  NH4C1+Aq. 

SoL  in  cold  NH4NO,,  and  NH4d+Aq. 
Brett,  1887.) 

SoL  in  COt-hAq.  and  add  alkali  carbonates 
-^Aq,  from  which  it  ispptd.  on  boiling. 
Very  si.  sol.  in  cone.  NajCOj,  or  KjCOj-hAo; 
Wmhr  sol.  in  (NH4)sC0|+Aq,  and  partly  sol. 
mXH/)H+Aq.    (Bersehus.) 

Not  i^td.  from  solutions  containing  Na 
citrate.    (Smller.) 

4CoO,  COf-f  4HjO.    Ppt.    (BeeU.) 

+3HgO.    (Mdgen,  C.  C.  1906, 1.  1363.) 


Cobaltous  carbonate,  basic,  3CoO,  CO2+ 
2H2O. 

(Meigen,  C.  C.  1906, 1.  1363.) 

3HiO.    (Rose,  Pogc.  84.  551.) 

3CoO,  2CO2+4H2O.  (Bratin,  Z.  anal.  6. 
76.) 

2CoO,  CO1+3MH2O.  Converted  into 
5CoO,  2C0,-f  4H,0  by  H,0.    (Beetz.) 

Cobaltous  carbonate,  CoCOt. 

Anhydrous,  Not  attacked  by  cold  cone. 
HCl,  or  HNOt+Aq.  (Senarmont,  A.  ch.  (3) 
30.  129.) 

Insol.  in  liquid  NHj.  (Gore,  Am.  Ch.  J. 
1898,  20.  827.) 

Min.  Spharocoballite.  SI.  attacked  by  cold 
HNO,,  or  HCl-hAq. 

-i-ViH,0.  Sol.  in  acids.  (Deville,  A.  ch.  (3) 
38.  95.) 

-f6H,0.    (Deville.) 

Decomp.  by  HjO  with  formation  of  a  basic 
carbonate.    (Berzelius.) 

Cobaltous  potassium  carbonate,  CoCOs, 
K2CO,-f4H,0. 

Decomp.  by  H2O.  (Deville,  A.  ch.  (3)  38. 
90.) 

Ppt.  Decomp.  by  H2O.  (Reynolds,  Chem. 
Soc.  1898,  73.  264.) 

CoCO,,  KHC0,-|-4H,0.  Decomp.  by 
H,0.    (DevUle.) 

Cobaltous  sodium  carbonate,  C0CO3,  Na2C08 
-i-4H20,  and  lOHjO. 
Decomp.  by  H,0.    (Deville,  A.  ch.  (3)  83. 

75.) 

Cupric  carbonate,  basic. 

The  compounds  produced  by  pptn.  of 
copper  solutions  by  carbonates  are  unstable 
and  possess  varying  solubiUties  in  solutions 
of  CO 2.  On  treatment  with  solutions  of  CO2, 
these  substances  pass  over  into  an  apparently 
stable  compound  possessing  a  defimte  solu- 
bility in  solutions  of  CO2  of  definite  concen- 
tration, which  solubility  increases  with  the 
concentration  of  CO2.  Solubility  of  this 
compound  in  various  salts+Aq  is  recorded. 
(Free,  J.  Am.  Chem.  Soc.  1908,  80.  1374.) 

8CuO,  C0,-f6H,0.  (Deville,  A.  ch.  (3) 
33.  75.) 

6CuO,  CO2.  (Field,  Chem.  Soc.  14.  70.) 

3CuO,  C02+2H,0.  (Favre,  A.  ch.  (3)  10. 
119.) 

5CuO,  2CO1+6H2O.  (Struve.) 

2CuO,  CO2+H2O.  Insol.  in  H,0;  easily 
sol.  in  acids,  even  HtSOt+Aq;  si.  sol.  in 
H2C0,-|-Aq,  30,720  pts.  of  the  solution  con- 
taining 1  pt.  CuO.  (Jahn.)  Sol.  in  4690  pts. 
H2C0j-|-Aq  sat.  at  4-6  atmos.  pressure. 
(Wagner.)  Sol.  in  3833  pts.  sat.  H2CO,  +Aq. 
(Lassaif^ne,  J.  ch.  m^.  4.  312.) 

Sol.  in  NH4  salts+Aq.  Partially  sol.  in 
I  Na2C0j,  or  K2C0i+Aq,  and  more  sol.  in 
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NaHCOa,  or  KHCO,+Aq;  sol.  in  (NH4)jC0, 
-hAq.    (Favre,  A.  ch.  (3)  10.  18.) 

Less  sol.  in  (NH4)2COa-|-Aq  than  CuO  in 
NH40H-fAq.  (Thomson,  1881.)  Sol.  in 
KCN-hAq.  (Berzelius.)  Sol.  in  NH4CI,  or 
NH4N0s-|-Aq.    (Brett.) 

Sol.  in  ferric  salts  with  pptn.  of  FesOeHf. 

Insol.  in  liq.  NHs.  (Franklin  and  Kraus, 
Am.  Ch.  J.  1898,  20.  827.) 

InsoI.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  48.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329:  Eidmann,  C.  C.  1899,  II.  1014.) 

Sol.  in  ethyl  amine  carbonate -|-Aq. 
(Wurtz.) 

Sol.  in  cane  sugar +Aq.  (Peschier,  Repert. 
1820,  6.  85.) 

Not  pptd.  from  solutions  containing  sodium 
citrate.     (Spiller.) 

Insol.  in  pyridine.  (Schroeder,  Dissert. 
1901.) 

Min.  Malachite,  Sol.  in  acids,  and  NH4OH 
+Aq. 

-f2H20.    (Favre.) 

8Cu0,  5CO,-h7H,0.  (Groger,  Z.  anorg. 
1900,  24.  137.) 

3Cu0,  2CO,+HjO.  Insol.  in  H,0.  Sol. 
in  NH40H+Aq,  also  in  hot  cone.  NaHCO|-h 

Min.  AzwUe. 

Copper  potassitim  carbonate,  basic,  8CuO, 
2K2CO,,  7CO,+17H,0. 

Ppt.;  decomp.  by  H,0.  (Grdger,  B.  1901, 
84.  430.) 

Mixture.  (Wood  and  Jones,  C.  A.  1907. 
2667). 

6Cu0,  4CO2,  KjCOj+lOHjO.  Decomp. 
by  H2O.     (Deville,  A.  ch.  (3)  88.  102). 

Cupric  potassitim  carbonate,  CuCOt,  KsCO}. 

Decomp.  by  HjO.  (Wood  and  Jones,  C.  A. 
1907.  2667.) 

-I-H2O.    (Wood  and  Jones.) 

-MHzO.  Decomp.  by  H,0.  (Reynolds, 
Chem.  Soc.  1898.  78.  263.) 

Could  not  be  obtained.    (Wood  and  Jones.) 

2CuC0,,  K2COa+4H,0.  Decomp.  by  H^O. 
(Wood  and  Jones.) 

Cupric  sodium  carbonate,  CuCOs,  NasCOi. 

Not  decomp.  by  cold  HjO.  (Debray,  C.  R. 
49.  218.) 

+3H2O. 

Cupric  zinc  carbonate,  2CuO,  3ZnO,  2CO2  + 
3H2O,  or  3CuO,  9ZnO,  4CO,-h8H,0. 
Min.  A  urichcdcUe,   Easily  sol.  in  HCl+Aq. 

Cupric  carbonate  ammonia  (cuprammonium 
carbonate),  CuCO,,  2NH,. 
Decomp.  by  HtO.    Insol.  in  alcohol  and 
ether.    Sol.  in  (NH4)iC0,+Aq.    (Favre,  A. 
oh.  (3)  10.  116.) 


Didymium  carbonate,   Dis(COt)t+HtO,   or 
6H,0. 

Insol.  in  HsO.  Onty  traces  dissolve  in  CO2 
+A9.  Insol.  in  solutions  of  alkali  carbonates 
or  bicarbonates+Aq.  (Marignac,  A.  ch.  (3) 
88.  166.)  Very  si.  sol.  in  cone.  NH4Cl-f  Aq. 
(Rose.) 

Insol.  in  acetone.  (Naumann,  B.  1904.  87. 
4329.) 

-f  8H,0.    (Cleve,  BuU.  Soc.  (2)  48.  363.) 


Didymium  potassium  carbonate,  Dis(CX>t)s» 
K,C0,+4H,0. 

Insol.  in  H,0.  (Cleve,  BuU.  Soc.  (2)  48. 
363.) 

-fl2H,0.    (Cleve.) 


Didymium   sodium   carbonate,   2Dis(COt)«, 
3Na,CO,-f9H,0. 
Ppt.    (Cleve.) 
Di,(CO,),,2Na,CO,+8H,0.  Ppt.  (Cleve.) 


Dysprosium  carbonate,  Dyi(C0<)<+4HsO. 
Insol.  in  HtO.     (Jantsch,   B.   1911,    44. 

1277.) 

Erbium  carbonate,  ErjOi,  2C0i+2H,O. 
Insol.  in  HsO.    (H5glund.) 

Erbium    sodium    carbonate,    Ers(COt)s, 
5Na,CO,-h36H,0. 
Efflorescent.    Decomp.  by  HjO. 

Gadolinium  carbonate,  basic,  Gd(0H)CO,+ 
HiO. 
Ppt.    (Benedicks,  Z.  anorg.  1900,  28.  417.) 


Glucinum  carbonate,  basic,  3G10,  COs;  4G10, 
CO,;  5G10,  C0,+5H,0,  etc. 
Not  perceptibly  sol.  in  HjO  or  HjCOi-hAq. 
Decomp.  by  Doilmg  H3O.  Easily  sol.  in  acids. 
Sol.  in  NH4  salts,  and  KOH,  or  NaOH+Aq. 
Sol.  in  alkali  carbonates,  especially 
(NH4)2CO,-hAq.  (Vauquelin.)  SI.  sol.  in 
K,CO,+Aq.  When  solution  in  (NH4),CO, 
is  boiled,  a  more  basic  carbonate  is  pptd. 
(Rose.) 


Glucinum  carbonate,  GlCOs+4HsO. 

Efflorescent.  Sol.  in  278  pts.  H,0.  (Klatao, 
J.  pr.  106.  242.) 

Insol.  in  liquid  NH<.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

No  definite  carbonate  of  glucinum  exists. 
(Cameron,  J.  phys.  Chem.  1908, 12. 572.) 
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Gluciiiuiii    potA^ihsiii 
2KrfX),. 


ctrbonate,.  3GlCX)s, 


Easily  sol.  in  H/>^  but  deoomp.  by  boiling. 
■  Debfmy.)    Less  easily  sol.  in  alcohol. 

Isdinm  carbonate,  Int(CX)i)s. 

Ppi.  InsoL  in  K,COi,  or  Na«CX)i+Aq. 
SoL  in  (NHOiCX^i-fAq.  (Winkler,  J.  pr. 
H.1.) 

Iron  (ferric)  carbonate,  basic 

9Fe^fc  CO,-fl2H,0.  (Wallace,  Chem. 
Gas.  IBM.  410.) 

3Fe,0,,  CO,-f4H,0,  and  8H/).  (Barrat, 
C.  N.  1.  110.) 

-h6H,0.    (Wallace.) 

2Fe/),,  CO,-hlHHiO.  (Bother,  Pharm. 
J.  Trans.  (3)  4.  676.) 

FeiOfc  CX),.  (Parkmann,  Sill.  Am.  J.  (2) 
94.321.) 

These  and  other  similar  basic  salts  areppts., 
easily  decomp.  on  standing  into  FesOeHe. 

Iron  (ferrous)  carbonate,  FeCO|. 

InsoL  in  HsO. 

ScL  XQ  adds,  even  in  HsCOs+Aq. 

See  Carb<mate,  ferrous  hydrosen. 

Min.  SideriU^  Spathic  ore.  Si.  attacked  by 
dil.  acids.   Sol.  m  UsCOt + Aq  under  pressure. 

Insol.  in  NH4a,  or  NH«NO,  -j- Aa.    (Brett.) 

+HtO.  SI.  sol.  in  HsO;  ea£aly  sol.  in  acioU; 
sol.  in  H,COi-hAq. 

Sol.  in  NHiCH-Ao.  Sol.  in  ferric  salts +Aq 
with  evolution  of  COs  and  pptn.  of  FeiO»H«. 

Soluble  in  an  aqueous  solution  of  cane  sugar. 

Solubility  in  salts+Aq  free  from  CX)t. 


s^ 

g.  nh  per  1000 

1  I.  of  solvent 
diflsolvefl 
l.FeOOi 

NsCl 

351.2 

0.35042 

Mga,+ 

•5H,0 

2300.0 

4.2049 

Xa,S04 
-rlOH/) 

137.7 
sat.  at  +14^ 

0.70085 
0.93444 

7H/> 

105.3 
sat.  at  +18* 

1.4667 
2.9334 

(£ailert,  Z.  Elektrochem.  1912, 18.  728.) 

Iron  ^ferrous)  bydrogen  carfionate, 
FeH,(Cx5,),(?). 

Known  only  in  aqueous  solution. 

By  conducting  C!Os  at  ordinarv  pressure 
tbniu^  HflO,  in  which  Fe  is  suspended,  a  solu- 
rwn  eofftaining  9.1  pts.  FeCX)t  to  10,000  pts. 
H/>  is  obtained,    (v.  Hauer,  J.  pr.  81.  391.) 


100  pte.  HrfX),-hAq  dissolve  0.72  pt.- 
FeCX),.    (Wagner.) 

FeCX)t  dissolves  in  1381  pto.  HtO  saturated 
with  COt,  under  a  pressure  of  4-6  atmos- 
pheres.   (Wagner,  J.  B.  1867.  135.) 

1  1.  H,0  dissolves  6.1907  g.  FeCO,  (pure) 
under  a  CX)i  pressure  of  2  atmos.  (Enlert, 
Z.  Elektrochem.  1912,  18.  728.) 


SolubiliW  in  various  salts-f-Ao  in  presence  of 
COs  under  pressure  of  2  atmos. 


Salt 


H,0 


NaCl 


MgCl,-h 
6H,0 


Na,S04 
+10H,0 


MgS04+ 
7H,0 


With  COt  of  2  atmoe.  premure 


g.  salt  Mr  1000 


50 
106.9 

175.6 
263.4 
351.2 


86.9 
700.0 
1150.0 
1437.5 
1725.0 
2300.0 


137.7 
sat.  at  +14* 


105.3 
sat.  at  +18** 


1  1.  of  solvent 
di88olv<>H 
g.  FeCl>3 


6.1907 


5.8403 
4.5553 
4.4587 
4.6934 
5.3975 
9.0524 


7.9428 
9.5780 


6.2423 
7.3922 


(Ehlert,  Z.  Elektrochem.  1912,  18.  728.) 

A  bicarbonate  of  ferrous  iron  is  not  formed 
under  pressures  of  Cd  up  to  5  atmospheres 
at  0**.  (Cameron,  J.  phys.  Chem.  1908,  12. 
571.) 

Iron  (ferrous)  magnesium  carbonate,  FeCOt, 
MgCO,. 
Min.  Pistomesile, 
FeCO«,  2MgC0a.     Min.  Mesitite. 

Iron  (ferrous)  potassium  carbonate, 

FeK,(C0,),+4H,0. 
Ppt.   Decomp.  by  HjO.    (Reynolds,  Chem. 
Soc.  1898,  78.  265.) 

Lanthanum   carbonate,    Las(C0i)t+H20, 
3H,0,  and  8HjO. 

Insol.  in  HjO.  COj+Aq  dissolves  traces. 
Insol.  in  (NHOsCOs-hAq. 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 

Min.  Lanthanite,    yitizedby^OOglC 
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Lanthanum  potassium  carbonate,  Lat(CO03. 
K2C0,+12H,0. 
Sol.    in    30%    K,CO,-|-Aq.      (Meyer,    Z. 
anorg.  1904,  41.  101.) 

Lanthanum  sodium  carbonate,  2Lai(C0s)<, 
3Na2CO,-|-20H,O(?). 

Ppt.  Easily  decomp.  (Meyer,  Z.  anors. 
1904,  41.  102.) 

Lead  carbonate,  basic,  2PbC0i,  PbO,H,: 
5PbC0,,  3PbOjH,;  3PbC0,,  PbO,H,; 
5PbC0,,  PbO,H,. 

WhU*"  Le  d.  Insol.  in  HjO.  Nearly  insol. 
in  HjCOi-f-Aq,  even  under  pressure.  Sol.  in 
dil.,  insol.  in  cone.  KOH+Aa.  Insol.  in 
normal,  or  acid  alkali  carbonates +Aq.  (Bott- 
ger.) 

Sol.  incolddil.  NH4C1+Aq.    (Brett.) 

PbCOa,  PbOjH,.  Very  si  sol.  in  H,0. 
(Yorke.) 

2PbC0,,  PbO,H,. 

Solubility  is  less  than  0.0002  millimol  Pb 
in  1  liter  HjO  at  18^  (Pleissner,  C.  C.  1907, 
II.  1056.) 

When  not  exposed  to  air,  sol.  in  32,000 
pts.  (NH4),S04+Aq  (0.2  g.  per  1.);  26,000 
pts.  KNO,-f-Aq  (0.2  e.  per  l);  23,000  pts. 
CaCl,+Aq  (0.2  g.  pert);  4600  pts.  NH4NO, 
-f-Aq  (0.2  g.  per  1.);  4300  pte.  H,0  sat.  with 
CO,. 

When  exposed  to  air  in  beakers,  sol.  in 
43,000  pts.  (NH4),S04+Aq  (0.2  g.  per  1.); 
43,000  pts.  KNO,-f-Aq  (0.2  g.  perl);  26,000 
pts.  CaCU+Aq  (0.2  g.  per  1.);  26,000  pts. 
NH4N0,+Aq  (0.2  g.  per  1.);  4300  pts.  H,0 
sat.  with  CO,  (0.2  g.  per  1.).  (Muir,  Chem. 
Soc.  31.  664.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909  42.  3790 ) 

3PbO,*4PbCO,-|-2H,0.  Ppt.  (Stromhohn, 
Z.  anorg.  1904,  38.  446.) 

Lead  carbonate,  PbCO,. 

Sol.  in  50,551  pts.  H,0  at  ordinary  temp. 

Sol.  in  23,450  pts.  H,0  with  little  anuno- 
nium  acetate,  carbonate,  and  free  ammonia; 
and  in  somewhat  less  H2O,  containing  much 
ammonium  nitrate  with  carbonate  and  free 
ammonia.    (Fresenius,  A.  69.  124.) 

Calculated  from  electrical  conductivity  of 
PbC(),-hAq,  1  1.  H,0  dissolves  3  mg.  PbCO, 
at  10**.  (Kohlrausch  and  Rose,  Z.  phys.  Ch. 
12.241.) 

Solubility  is^  0.0002  millimol.  Pb  in  1  liter 
H,0  at  18^    (Pleissner,  C.  C.  1907,  II.  1056.) 

SI.  sol.  in  H,0.  1.5  X  10-'  g.  are  contained 
in  1  1.  of  sat.  solution  at  20  .  (Bottger,  Z. 
phv8.  Ch.  1903,  46.  604.) 

Easily  sol.  in  acids,  even  HC,H,0,;  but  not 
decomp.  by  cone.  HNOj-hAq  on  account  of 
insolubihty  of  Pb(N(),),  in  HNO,+Aq.  In- 
sol. in  a  mixture  of  1  pt.  H,S04  and  6  pts. 
absolute  alcohol,  or  in  an  alcoholic  solution 
of  racemic  or  tartaric  acids. 


Insol.  in  H,C0,+Aq.  (Jahn,  A.  88.  117.) 
Very  si.  sol.  in  H,COi+A(i,  but  solution  ib 
prevented  by  traces  of  various  salts.  (TOn- 
nerman.)  Sol.  in  7144  pts.  sat.  H,O0j-f-Aa. 
(Lassaigne,  J.  ch.  m^.  4. 312.)  H,0  sat.  with 
CO,  imder  4-6  atmos.  pressure  dissolves  only 
traces  of  Pb:  lOOOpts.  of  solution  containing 
0.5  pt.  PbCO,.    (Wagner,  Z.  anal.  6.  167.) 

Solubility  of  PbCO,  in  H,CO,+Aq  at  18*. 


mg.  perl. 

CO, 

PbCO. 

0 

1.75 

2.8 

6 

5.4 

7 

14.4 

8.2 

26 

9.9 

43.5 

10.9 

106 

15.4 

(Pleissner,  C.  C.  1907,  II.  1056.) 

Sol.  in  NH4C,H,0,-f  Aq,  and  NH4Cl-f  Aq. 
(Weppen^  1887.)  Sol.  in  KOH+Aq;  not  ab- 
solut^y  msol.  at  ord.  temp,  in  an  excess  of 
K,CO,,  or  Na,CO»+Aq,  and  still  more  sol:  at 
100**:  but  absolutely  insol.  in  NaHCOj, 
KHCO,.  or  (NH4),C0,+Aq.  (Rose.)  Insol. 
in  NH46H-f  Aq;  sol.  in  KOH  or  NaOH-f  Aq; 
decomp.  by  boiling  Ca(NO,),+Aq.  (Brarze- 
liOs.) 

SI.  decomp.  (Persos),  not  at  all  decomp. 
(Mala^ti)  bv  alkali  suH>luite8'FA(i. 

Partially  decomp.  by  boiling  with  Ky904, 
Na,S04,  (NH4)&)4,  CaSO*,  MgSO*, 
Na,HP04,  NaNH4HP04,  K,SO,,  Na,SO,, 
(NH4),S0„  Na,HPO,,  Na,B40T.  K,A£04, 
Na,As04,  K,C,04,  Na,C,04j  NaF,  and 
K,Cr04+Aq.  With  the  NH4  salts,  the 
decomp.  is  complete.  (Dulong,  A.  ch.  82. 
290.) 

EasUy  sol.  in  hot  NH4CH-Aq.  (Brett; 
Rose.) 

When  1  mol.  PbCO,  is  boiled  with  1  moL 
K,C/)4,  15%  of  the  PbCO,  is  deoomp.:  with 
1  mol.  K,CO,,  93.28%  is  deoomp.  (Malar 
guti.) 

Not  decomp.  by  K,S04+Aq.  (Rose.) 

Insol.  in  liquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Sol.  in  an  aqueous  solution  of  acetates. 
(Mercer,  1844.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Not  pptd.  in  presence  of  Na  citrate. 
(SpiUer.) 

Min.  CenissUe'. 

Lead  sodium  carbonate,  4PbC0,,  NasCO,. 
Insol.  in  H,0.    (Berzelius,  Pogg.  47.  199.) 

Lead  carbonate  bromide,  PbCO,,  PbBr,. 
Insol.  in  H,0.    (Storer's  Di^)^ 
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Letd  carbonate  chloride,  PbCOi,  PbCls. 

Iiwol.  in  HjO.  (Miller,  Chem.  Soc.  (2)  8. 
37.) 

Min.  Phosgenite.    Easily  sol.  in  acids. 

Letd  carbonate  iodide,  PbCOs,  Pbls. 
ImoI.  in  HjO.    (Poggiale.) 

Letd  carbonate  sulphate,  PbCOs,  PbS04. 

Min.  Lanarkite,  Sol.  in  HNO,+Aq  with 
residue  of  PbS04. 

3PbC0,,  PbS04.  Min.  LeadhUlite,  As 
above. 


Utfainm  carbonate,  LitCO<. 

100  pts.  H^  dissolve  1  pt.  Li,CO,.  (Vau- 
qudin,  A.  ch.  7.  284.) 

100  pts.  H,0  at  13'  dissolve  0.769  pt. 
LijCX),;  at  102*,  0.778  pt.  Li,CO,.  (Kremere, 
Poffi.  M.  48.) 

100  pts.  HjO,  cold  or  hot,  dissolve  1.2  pts. 
UiOOi.    (Troost,  A.  ch.  (3)  51.  103.) 

100  pts.  H/)  dissolve  1.4787  pts.  at  IS*. 
0.7162  pt.  at  100*.     (Draper,  C.  N.  65.  169.) 

100  pts.  HjO  dissolve  pts.  LijCOj  at  t*. 


t' 

Pu.  Li<COs 

t«» 

Pu.  LiiCO. 

0 
10 
20 
50 

1.539 
1.406 
1.329 
1.181 

75 
100 
102 

0.866 
0.728 
0.796 

0.796  pt.  is  dissolved  at  102*  in  less  than 
^4  bour,  and  0.955  in  1  hour.  (Beketow,  J. 
nuB.  Soc.  1884.  591.) 

Sat.  solution  at  15*  has  sp.  gr.  1.014,  and 
contains  1  g.  LiiCX)j  to  70  g.  H,0,  while  solu- 
tioD  sat.  at  0*  has  sp.  gr.  1.0168  and  contains 
1  g.  LijCO.  in  64.6  g.  HiO.  By  long  spon- 
taneous evaporation  at  15*  a  solution  can 
be  obtained  of  1.0278  sp.  gr.  containing  1  g. 
UiOO,  in  45.57  g.  HjO.  (Flttckiger,  Arch. 
Phann.  (3)  86.  549.) 

By  boiling  for  an  instant  with  HsO  a  solu- 
tiofi  is  obtained,  which  has  sp.jn*.  1.0074  and 
contains  1  g.  Li,CO,  to  139  g.  H,0.  (FlUcki- 
pr,  Arch.  Phann.  (3)  36.  543.) 

0.1687  mol.  is  sol.  in  1 1.  H,0  at  25 
mund,  Z.  phys.  Ch.  1909,  69.  531.) 

Sat.  LijCOi+Aq  contains  at: 


(Roth- 


95* 
0.723 


75* 


0.833%  by  wt.  Li,CO,. 
(Tschugsff,  Z.  anorg.  1914,  86.  159.) 

Sat.  solution  boils  at  102*.    (Kremers.) 
More  sol.  in  CO,-f-Aq  than  in  H,0.    100 


pts.  sat.  CX)i+Aq  dissolve  5.25  pts.  LijCOi. 
(TrooBt.)    SeeUACOi. 
Sol.  in  NH4  salte+Aq. 

Solubility  in  salts -fAq  at  25*. 

Cb=  concentration  of  salt  solution  in  g.- 
equiv.  per  1. 
S— solubility  of  LiiCOi  in  g.-equiv.  per  I. 


Salt 


KNO, 


KCl 


NaCl 


K,S04 


Na,S04 


NH4CI 


(NH4)»S04 
2 


KCIO, 


0.25 
0.50 
0.75 
1.00 
1.50 
2.00 


0.10 
0.25 
0.50 
0.75 
1.00 
1.50 
2.00 


0.10 
0.25 
0.50 
0.75 
1.00 
1.50 
2.00 


0.25 
0.50 
1.00 


0.50 
1.00 
2.00 


0.10 
0.25 
0.50 
0.75 
1.00 
1.50 
2.00 
4.00 


0.25 
0.50 
1.00 
1.50 
2.00 


0.1 
0.2 
0.4 


0.3647 
0.3688 
0.3676 
0.3656 
0.3490 
0.3268 


0.3553 
0.3590 
0.3782 
0.3832 
0.3835 
0.3731 
0.3558 


0.3569 
0.3691 
0.3867 
0.3956 
0.3946 
0.3901 
0.3776 


0.4028 
0.4356 
0.4860 


0.4411 
0.4926 
0.5534 


0.3902 
0.4677 
0.5659 
0.6270 
0.6810 
0.7463 
0.7739 
0.7881 


0.5059 

0.7863 

0.9804 

1.109 

1.174 


0.3500 
0.3570 
0.3616 


(Geflfck«i,  Z.  anorg.  1905,  4S.  198.) 
Insol.  in  liquid  NHj.    (Franklin,  Am.  Ch. 

J.  1898,  up.  8^.)    pig„,edby»^OOgie 
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Solubility  in  organic  compds.  +Aq  at  25**. 
Solubility  in  HjO  at  25*  -  0. 1687  mola.  litre. 


Organic  compd. 

Normality  of 
the  soluUon 

Mol.  LiiCO» 
sol.  in  11. 

Methyl  alcohol 

0.250 

0.5 

1.0 

0.1604 
0.1529 
0.1394 

Ethyl  alcohol 

0.125 
0.250 
0.5 
1.0 

0.1614 
0.1555 
0.1417 
0.1203 

Propyl  alcohol 

0.125 
0.250 
0.5 
1.0 

0.1604 
0.1524 
0.1380 
0.1097 

Tertiary  amyl 
alcohol 

0.125 
0.250 
0.5 
1.0 

0.1564 
0.1442 
0.1224 
0.0899 

Acetone 

0.125 
0.250 
0.5 
1.0 

0.1600 
0.1515 
0.1366 
0.1104 

Ether 

0.125 
0.250 
0.5 

0.1580 
0.1476 
0.1300 

Formaldehyde 

0.125 
0.250 
0.5 
1.0 

0.1668 
0.1653 
0.1606 
0.1531 

Glycol 

0.125 
0.250 
0.5 
1.0 

0.1660 
0.1629 
0.1565 
0.1472 

Glycerine 

0.125 
0.250 
0.5 
1.0 

0.1670 
0  1647 
0.1613 
0.1532 

Mannitol 

0.125 
0.250 
0.5 

0.1705 
0.1737 
0.1778 

Glucose 

0.125 
0.250 
0.5 
1.0 

0.1702 
0.1728 
0.1752 
0.1778 

Sucrose 

0.125 
0.250 
0.5 
1.0 

0.1693 
0.1689 
0.1661 
0.1557 

Urea 

0.125 
0.250 
0.5 
1.0 

0.1686 
0.1673 
0.1643 
0.1605 

Solubility  in  organic  compds. -f-Aq. 
at  25**— Coff/iuticd. 


Organic  compd. 


Thio-urea 


Dimethyl-pyrone 


Ammonia 


Diethylamine 


Pyridine 


Piperidine 


Urethane 


Acetamide 


Acetonitrile 


Mercuric  cyanide 


Normalitv  of 
the  solution 


0.125 
0.250 
0.5 
1.0 


0.125 
0.250 
0.5 
1.0 


0.125 
0.250 
0.5 
1.0 


0.125 
0.250 
0.5 
1.0 


0.125 
0.250 
0.5 
1.0 


0.125 
0.250 
0.5 
1.0 


0.125 
0.250 
0.5 
1.0 


0.250 

0.5 

1.0 


0.125 
0.250 
0.5 
1.0 


0.125 
0.250 


Mol.  LUCOs 
soL    in  1  1. 


0.1667 
0.1643 
0.1600 
0.1523 


0.1562 
0.1460 
0.1284 
0.0992 


0.1653 
0.1630 
0.1577 
0.1466 


0.1589 
0.1481 
0.1283 
0.0937 


0.1592- 
0.1503 
0.1347 
0.1091 


0.1584 
0.1488 
0.1320 
0.1009 


0.1604 
0.1525 
0.1377 
0.1113 


0.1614 
0.1520 
0.1358 


0.1618 
0.1556 
0.1429 
0.1178 


0.1697 
0.1704 


(Rothmund,  Z.  phys.  Ch.  1909,  eS.  531.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann^ 
B.  1904, 87. 3601.)       ^^  ^   ^^^  ^ 

Insol.  in  acetone.  (Naumann,.  B.  1904,  JT^ 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Lithium  hydrogen  carbonate,  liHCOt. 

100  pts.  HjO  dissolve  5.501  pt»v  at  13'. 
(Bewad,  B.  17.  -PbJy^OOglC 
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Ifagiieshim  carbonate,  iMuio,  MgtCt07+ 
3H/)  =3MgO,  2COa+3H,0  or  2MgC0,, 
M^tHa+2HsO.  (Fritzsche,  Pogg.  87. 
310.) 

Magnesia  alba,  3MgCX),,  Nfg(OH),+ 
4Hrf),  4MgOOj,  Mg(0H),+6HA  or 
5MgOO„  2Mg(OH),+7H,0. 

Very  si.  sol.  in  H/>.  Sol  in  10,000  pts. 
hot  or  cold  HsO.    (Bineau.) 

Sol.  in  2600  pts.  cold,  and  9000  pts.  hot 
Ufi.    (Fyfe.)  .  .     _ 

Sol  in  H/>  containing  COs. 

Very  easily  sol.  in  adds. 

EaaQy  sol.  indU.  HCl+Aq. 

Easfly  sol  in  NH4  sulphate,  nitrate,  or  suo- 
dnaie-l-Aq,  also  in  (NH4)fC0,+Aq.  (Witt- 
stein.)  8d.  in  cold  NaiCOt,  KaCOi,  K,S04, 
EQ,  or  KNOt+Aq  (Longchamp);  also  in 
NH^+Aq,  separating  out  on  heating. 
(Vq^,  J«  pr«  7.  4550  Slowly  sol.  in  cone. 
BaQ,,  Caai,orZnS04+Aq.    (Karsten.) 

SoL  in  Mi^4+Aq.    (Dulong.) 

Sol.  in  ferric  salts +Aq  with  evolution  of 
CX)s  and  pptn.  of  FejOaHe.    (Fuchs.) 

Sol.  in  Doilinjg  Co,  Ni,  Zn,  Mn,  or  Cu 
nitrates  or  chlorides +Aq. 

Min.      HydromagnesiU,    4MgO,    3C0a+ 

+10HsO.  Sol.  in  considerable  amount  in 
H^CO,H-Aq  as  MgH,(00,),+Aq.  (Engel, 
C.R.100.911.) 

ICacnesiiim  carb<Hiate,  MgCO|. 

A  hydrtms,  Insol.  in  HsO.  1  1.  HsO  dis- 
sohreB  106  mg.  MgCOt.  (Chevalet,  Z.  anal. 
8.91.)  SoL  in  6071  pts.  H,0  at  15^  (Krem- 
OB.)  MgCOf  combines  with  HiO  to  form 
MgCOi-h3H|0,  and  +5HiO,  which  are  less 
loL  in  HsO  than  anhydrous  salt.  (Engel, 
C.  R.  101-  814.) 

Very  hydroscopic.  About  20  g.  are  sol.  in 
lLH/>.    (EngefC.R.  1899.129.598.) 

0.7156  g.  are  sol  in  1 1.  H,0  at  15*. 

0.627  g.  are  sol  in  1  1.  HsO  at  lb""  with 
Tspour  pressure  of  COs  equal  to  zero. 

6i)77  grams  are  sol.  in  1 1.  HsO  at  16*  with 
Tipoar  pressure  COs  equal  to  1  atmos. 
ri?«idwdl  and  Router,  Z.  anorg.  1898,  17. 
202.) 

M.4  mg.  are  sol.  in  1  1.  of  COr-free  water. 
(Qothe,  Ch.  Z.  1916,  89.  306.) 

SohibilitY  in  HsO  in  equilibrium  with 
MgCHCOjs  and  COs. 

System:  MgCOi,  Mg(HCOi)s  and  COs  at 
30"C. 


ToflMg 
1  jruBS  per  hter) 

Mg  as  MsCOs 
(gnms  per  liter) 

Mf  as 

MfCHCO^t 

(grams  per  bier) 

0.02410 
0.13136 
0.16067 

0. 01206 
0.06820 
0.08676 

0.01206 
0.06314 
0.07411 

Solubility   in  HsO     in   equilibrium  with 
Mg(HCO,)s  and  QOr-Continued, 

System:  MgCO,,  Mg(HCOi),  and  COs  at 


Total  Mg  (gram- 
atoms  per  Uter) 

Mg  as  MgCX)s 
Percent 

MgasMg(H(X)a)i 
Percent 

8|| 
666 

60.00 
61.92 
63.93 

60.00 
48.08 
46.07 

Total  salts 

MgCOi 

Mg(HCO.), 

in  solution. 

Grams  per 

Uter 

per  liter 

Per  cent 

Qrrm^ 

per  Uter 

Per  cent 

0.1144 
0.6174 
0.7479 

0.0418 
0.2368 
0.3012 

36.6 
38.2 
40.3 

0.0726 
0.3806 
0.4467 

63.6 
61.7 
69.7 

In  a  solution  near  the  saturation  point  and 
in  eouilibrium  with  atmospheric  air  upwards- 
of  60  per  cent  of  the  magnesium  is  in  the 
form  of  the  normal  carbonate.  When  the 
solution  is  brought  in  contact  with  the  solid 
phasCi  the  proportion  of  the  base  combined 
as  normal  carbonate  falls  to  about  34  per 
cent,  or  lower.  (Cameron  and  Briggs,  J. 
phys.  Chem.  1901,  6.  662-3.) 

For  solubility  in  HsCOi+Aq,  see  Magne- 
sium hydrogen  carbonate. 

Scarcely  acted  upon  by  HCl+Aq.  (Senar- 
mont.) 

The  solubility  of  MgCOi  in  NaQ+Aq 
when  in  contact  with  ordinary  air  increases 
with  increasing  concentration  of  NaCl  up 
to  a  maximum,  and  then  decreases.  (Cam- 
eron and  Seidell,  J.  phys.  Chem.  1903, 7. 679.) 


Solubility  of  MgCOs  in  salts +Aq  in  equilib* 
rium  with  an  atmosphere  free  from  COs. 


Naa+Aq;t-23^ 


Weight  of 

Grams 

Grams 

Reactmg 

weights 

NaCl 

Uter  of 

NaCl  per 

MgCK)t 

solution 

Uter 

per  Uter 

per  Uter 

996.92 

0.0 

0.176 

0.000 

1016.82 

28.0 

0.418 

0.482 

1041.09 

59.5 

0.627 

1.026 

1070.60 

106.3 

0.686 

1.831 

1094.63 

147.4 

0.644 

2.639 

1142.48 

231.1 

0.460 

3.981 

1170.14 

272.9 

0.393 

4.701 

1199.28 

331.4 

0.293 

6.709 

Reacting 
weights 
MgCOa 

per  Uter 

0.00210 
0.00600 
0.00630 
0.00699 
0.00660 
0.00660 
0.00470 
0.00360 


(Cameron  and  Seidell,  J.  phys.  Chem.  1903, 7*. 
686.) 

Digitized  by  V^OOQIC 


194 


CARBONATE,  MAGNESIUM 


Solubility  of  MgCX)i  insalts+Aq — Continued 
Na,S04^-Aq;t=24^ 


Weight  of 
liter  of 
solution 


997.62 
1021.24 
1047.60 
1080.95 
1133.85 
1157.34 
1206.03 
1223.91 
1241.99 


GramB 
NatSO* 
per  liter 


0.00 

26.12 

64.76 

95.68 

160.80 

191.90 

254.60 

278.60 

305.10 


Grams 
MgCOi 
per  liter 


0.216 
0.586 
0.828 
1.020 
1.230 
1.280 
1.338 
1.338 
1.388 


Reacting 

wta. 
Nat804 
per  liter 


0.000 
0.178 
0.388 
0.678 
1.140 
1.360 
1.804 
1.973 
2.162 


Reacting 

wis.  MgCO 

per  liter 


0.00258 
0.00700 
0.00990 
0.01219 
0.01470 
0.01530 
0.01600 
0.01600 
0.01660 


t=35.5^ 


Weight  of 
liter  of 
solution 


995.15 
1032.89 
1067.23 
1094.77 
1120.38 
1151,70 
1179.82 
1196.32 
1236.62 


Grams 
Na,S04 
per  liter 


0.32 
41.84 
81.84 
116.56 
148.56 
186.70 
224.00 
247.20 
199.20 


Grams 
MgCOi 
per  liter 


0.131 
0.577 
0.753 
0.904 
0.962 
1.047 
1.088 
1.100 
1.130 


Reacting 
weights 
NatSO« 

per  liter 


0.296 
0.579 
0.826 
1.052 
1.323 
1.587 
1.751 
2.120 


Reacting 
weights 
MgCOa 
per  liter 


0.00166 
0.00689 
0.00900 
0.01080 
0.01149 
0.01251 
0.01300 
0.01314 
0.01360 


(Cameron  and  Seidell.) 
Na,CO,+Aq;t=25^ 


Weight  of 

Grams 

Grams 

Reacting 
weights 
Na^Oi 

Uterof 

NajCOj 

MgCOi 

solution 

per  liter 

per  liter 

per  liter 

096.84 

0.00 

0.223 

0.000 

1019.89 

23.12 

0.288 

0.220 

1047.72 

50.75 

0.610 

0.482 

1082.47 

86.42 

0.879 

0.820 

1118.91 

127.30 

1.314 

1.209 

1147.66 

160.80 

1.636 

1.626 

1166.05 

181.90 

1.972 

1.727 

1189.38 

213.20 

2.317 

2.024 

Reacting 
weights 
MgCOi 
per  liter 


0.00266 
0.00344 
0.00620 
0.01027 
0.01570 
0.01965 
0.02357 
0.02770 


(Cameron  and  Seidell.) 
Solubility  in  salts +Aq' 

g.  salt  added  per  litre 

mg.MgCOa  dissolved 
per  litre 

0.0 

94.4 

0.585  g.NaCl 
1.17  g.       " 
2.93  g.       " 

128.3 
134.4 
120.95 

0.86g.NaNO, 
1.70  g.       " 
4.26  g.       " 

122.85 
138.80 
137.20 

Solubility  in  salts-f-Aq. — Continwd 


g.  salt  added  per  litre 


0.805g.  Na,S04,  lOHsO 
1.61  g. 


g. 
4.03  g 


0.63g.  Na,CO, 
l^g.       " 
2.66  g.       " 


0.51g.  MgCl,,  6H,0 
1.02  g. 
2.56  g. 


mg.MgCOs  dissolved 
per  litre 


146.05 
162.05 
150.76 


98.6 
63.5 
16.7 


47.0 
39.5 
35.3 


The  solubility  of  MkCO,  in  COr-free  water 
is  increased  by  the  addition  of  NaCl,  NaNOj 
or  Na2S04,  lOHiO  but  decreased  by  the  addi- 
tion of  NasCOt  or  MgCl,,  6HiO. 

(Gothe,  Ch.  Z.  1916,  89.  306.) 

Insol.  in  liquid  NHt.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Insol.  in  acetone.  (Naimiann,  B.  1904, 
37.  4329.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Namnaim, 
B.  19C4,  87.  3601.) 

Min.  Magnesite,  Very  si.  attacked  b^ 
warm  cone.  HCl+Aq.  100  pts.  HjO  diasolve 
0.0027  pt.,calculatecf  as  MgO.    (Lubavin.) 

Solution  in  HsO  contains  0.018  g.  Mg  and 
0.066  g.  CO,  per  1.  at  20^  (Wefls,  J.  Am. 
Chem.  Soc.  l6l5,  87. 1705.) 

Solution  in  H2O  containing  27.2  g.  NaCl 
per  1.  contains  0.028  g.  Mg  and  0.086  g.  COi 
per  1.  at  20**.  (Wells,  J.  Am.  Ch«n.  Soc. 
1916,87.1706.) 

-fH,0. 

-|-2HjO.  Deoomp.  by  suspension  in  HjO 
into  basic  salt.    (Engel,  C.  R.  100.  911.) 

+3HsO.  Small  quantities  of  this  salt  are 
wholly  dissolved  by  much  HtO.    (Bineau.) 

The  solution  contains  in  100  pts.  at— 

0'      6.5"      8**       16** 

0.16  0.163  0.156  0.179  pts.  MgCO, +3Hrf). 
(Norgaard,  18S0.) 

Decomp.  by  boiling  H,0  into  a  basic  insol. 
salt  and  CO,.  100  pto.  H,0  dissolve  0.1518 
pt.  at  19**.    (Fritzsche,  Poffi.  87.  304.) 

Sol.  in  48  pts.  H,0,  anddeoomp.  by  large 
amt.    (Fourcroy.) 

100  pts.  H,0  dissolve  0.1518  pt.  at  19^  or 
sol.  in  668  pts.  H,0  at  19**.  (Beokurts,  J.  B. 
1881.  212.) 

100  pts.  H,0  dissolve  0.0812  pt.,  calculated 
as  MgO.    (Lubavin,  J.  russ.  Soc.  84.  389.) 

Solution  in  H2O  contains  0.36  g.  Mg  and 
1.01  g.  CO2  per  1.  at  20**.  (WeSa,  J.  Am. 
Chem.  Soc.  1916,  87.  1707.) 

Solubility  in  H,0  sat.  with  CO,  has  been 
determinecl  at  20%  26%  30*  34**  and  39**  and 
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&t  COs  pteesures  corresponding  with  0.5  to 
30.3%  OOt  in  the  gas  phase.  (Leather  and 
Sen^  Chem.  Soc.  1915,  108  (2)  13.) 

Easfly  sol.  in  acids,  even  when  dil 

Xot  decomp.  by  1  pt.  HjS04+6  pts.  al- 
cohol, or  by  alcoholic  solutions  of  glacial 
acetic,  racemic,  or  tartaric  acids,  but  is  slowly 
decomp.  by  alcoholic  solution  of  citric  acidf, 
or  HN0,+ab8.  alcohol.    (Butini,  1827.) 

100  pts.  NaCl+Aq  (2.525%)  dissolve 
0.125O  nt.,  calculated  as  MgO.    (Lubavin.) 

1%  NaiCO,+Aq,  when  rouced  with  1% 
MgS04+Aa,  cause  no  ppt.,  but  1.5-2%  solu- 
uolto  ppt.  this  salt.    (Brandes,  1886.) 

More  sol.  in  NH4CI  -j- Aq  than  CaCOi.  Sol. 
in  NH4N0t-|-Aq,  but  less  easily  than  in 
NH^+Aq. 

Solubility  in  KHCOa+Aq  at  f*. 
Values  are  given  in  mol./litre. 


15' 


0.0 

0.G992 
0.1943 
0  3992 
0.2681 

0.5243 
0.6792 
0.9810 


Mg 


0.0 

0.0985 

0.2210 

0.3188 

0.3434 

0.4216 

0.4985 

0.3906 

0.5893 
0.6406 
0.788 
1.125 


0.0 
0.1092 
0.2001 
0.2811 
0  3704 
0  4847 
05807 
05068 

0  6231 
108435 


0.0095 
0.0131 
0  0167 
0.0211 
0.0192 

0.0097 
0.0074 
0.0028 


Solid  phase 


0.0087 
0.0115 
0.014Q 
0.0175 
0.0181 
0.0205 
0.0207 
0.0196 

0.0128 
0.0117 
0.0089 
0.0061 


0.0071 
0.0098 
O.0132(?) 
0.0142 
0  0163 
0  0177 
G  0198 
0  0184 

0  0153 
0  0119 


MgCOi+3HiO 


"      Ubile 
MgCOa  +3HjO  -HMgCOa 

KHCOa+4HjO 
MgCO».  KHCOa-MHiO, 


MgC0i^-3H,0 


labile 

MgCOj  -f-3HjO  -l-MgCX), 

KHCOa-HHK3 
MgCX)a.  KHCOa-MHaO 


MgCOa+aHiO 


MgCX)a  -|-3HtO  +MgCOa 

KHCX)a-MHiO 

MgCOa.  KHCO.-HHiO 


The  experiments  were  performed  in  such 
^  vay  as  to  prevent,  as  far  as  possible,  loss  of 
00}  bttn  the  solutions. 

Aoeriwdi,  Z.  Elektrochem.  1904, 10. 164.) 

1 1  HA  containing  6%  Mg804+7H,0  and 


a  little  NaCl,  dissolves  5  g.  MgCOs.  (Hunt, 
Sill.  Am.  J.  (2)  42.  49.) 

More  sol.  in  cold  alkali  borates +Aq  than 
in  hot.    (Wittstein.) 

Sol.  in  Na  citrate +Aq. 

+4H,0.    Efflorescent. 

-H5HtO.     Two  modifications. 

a.  PUUes.  Sol.  in  600  pts.  H,0  at  0-7**; 
solution  gradually  separates*  out  MgCOt+ 
2HjO.  HjCOi-hAq  sat.  at  3-4  atmos.  pres- 
sure dissolves  9%  at  0-4°  MgS04+Aq  dis- 
solves 4%  moist  salt  at  3-4°,  and  it  is 
easUy  sol.  in  NaiCO,,  or  NaHCO,+Aq. 
(Norgaard.) 

ft.  Prisma.  More  efflorescent  than  o.  Sol. 
in  600  pts.  H,0  but  not  in  MgS04,  or  NasCOt 
+Aq.  Both  forms  are  decomp.  bv  boiling 
H,0.    (Norgaard.) 

Magnesium  hydrogen  carbonate, 
MgHKCx5,),(?). 

Known  only  in  solution. 

1  1.  HsCOt+Aq  sat.  at  1  atmos.  pressure 
dissolves  23.5  g.  MgCOt.    (Bineau.) 

1  1.  carbonic  acid  water  dissolves  0.115  g. 
magnesite  at  18°  and  0.75  m.  pressure. 
(Cossa,  B.  2.  697.) 

1  pt.  MgOOs  dissolves  in  HtO  saturated 
with  COt  at  5°  and  a  pressure  of — 

12       3         4        5       6  atmc^heres 
in  161   144   134   100.7   110   76  pts.  H2O  • 
(Merkel,  Techn.  J.  B.  1867.  213.) 

HsCOi+Aq  sat.  at  3-4  atmos.  pressure 
and  0-4°  tosohed  9%  MgC0,+5H,0. 
(Norgaard.) 

MgC0,+3Hi0  is  sol.  in  72.4  pte.  H,CC,+ 
Aq  sat.  at  20°  and  ord.  pressure;  30.5  pts. 
HtCOs+Aq  sat.  at  2  atmos.  pressure;  26.0 
pts.  HjCXDj+Aq  sat.  at  3  atmos.  pressure; 
21.1  pts.  HjCOj+Aa  sat.  at  4  atmos.  pres- 
sure; 17.09  pts.  HtCOj-l-Aq  sat.  at  5  atmos. 
pressure.    (Beckurts,  J.  B.  1881.  212.) 

1.  H2O  sat.  with  COi  at  p  pressure  and  t° 
dissolves  p.  MgCOi. 


p 

atmos. 

t° 

M^Oa 

p 

mm. 

t** 

1.0 

19.5 

27.79 

751 

13.4 

2.1 

19.5 

33.11 

760 

19.5 

3.2 

19.7 

37.3 

762 

29.3 

4.7 

19.0 

43.5 

764 

46 

5.6 

19.2 

46.2 

764 

62 

6.2 

19.2 

48.51 

765 

70 

7.5 

19.5 

51.2 

765 

82 

9.0 

18.7 

56.59 

765 
765 

91 
100 

M^COa 

28.45 

25.79 

21.95 

15.7 

10.4 

8.1 

4.9 

2.4 

0.0 


(Engd  and  ViUe,  C.  R.  93.  34.) 

The  low  figures  of  other  observers  are  due 
to  their  usingbasio  carbonates.  By  very  care- 
ful experiments  it  was  found  that  1  1.  H2O 
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sat.  with  COs  at  1  atmos.  pressure  and  t**  dis- 
solved the  following  amts.  of  MgCOi: 


3.5 

12 


MgCO, 


35.6 
26.6 


18 
30 


Mfco. 


22.1 
16.8 


40 
60 


Mtfbos 


22.1 
9.6 


(Engd,  C.  R.  100.  444.) 


1.9640  g.  are  sol.  1  1.  HiO  at  16^  (Tread- 
well  and  Feuter,  Z.  anorg.  1898, 17.  202.) 

MgHs(CO|)s  is  not  stable  exoept  in  the 
presence  of  free  CX^t* 

At  16^  and  760  mm.,  a  solution  having 
the  partial  pressure  of  COsaO,  contains 
1.9640  g.  MgH,(CO,),  and  0.7166  g.  MgCO, 
per  liter.  (Treadwell  and  Neuter,  Z.  anorg. 
1898,17.204.) 


Solubility  of  M(?H2(COa)j  in  HtO  containing 
carbonic  acid,  at  16**. 


.2  S 

8 
1 
s 

lit 
IP 

^ 

^ 

i-s 

B'" 

18.86 

143.3 

119.0 

1210  5 

201.6 

5.47 

41.6 

86.6 

1210.6 

201.6 

4.46 

33.8 

223.5 

1210.6 

201.6 

1.64 

11.7 

1076.6 

77.3 

201.6 

1.35 

10.3 

762.9 

76.6 

149.2 

l.OV 

8.2 

595.2 

80.7 

122.4 

0.62 

4.7 

366.3 

70.1 

86.6 

0.60 

4.0 

341.7 

75.8 

78.8 

0.33 

2.5 

263.2 

74.8 

65.5 

0.21 

1.6 

222.9 

77.1 

59.4 

0.14 

1.1 

216.9 

71.0 

56.6 

0.03 

0.3 

203.6 

71  1 

54  5 

. . . 

203.3 

68.6 

53.6 

196.0 

70.2 

62.9 

203.6 

62.5 

62.0 

195.4 

61.6 

61.1 

195.4 

64.1 

51.8 

(Treadwell  and  Reuter,  Z.  anorg.  1898, 17. 
200.) 


No  bicarbonate  of  magnesium  is  formed 
under  pressures  of  COj  up  to  five  atmos- 
pheres at  0*.  (Cameron,  J .  ph vs.  Chem.  1908, 
12.  670.} 

A  cntical  analjrsis  and  recalculation  of 
results  of  Engel  and  others  is  given  bv 
Johnston  (J.  Am.  Chem.  Soc.  1915.  87. 
2001.) 


Solubility  in  NaCl+Aq  at  23**C.  in  equilib- 
rium with  an  atmosphere  of  COi. 


S.  N»CI  per  liter 


7.0 
66.6 
119.7 
163.9 
224.8 
306.6 


g.  Mg(HCOt)t  per  liter 


30  64 
30.18 
27.88 
24.96 
20.78 
10.75 


(Camaron  and  Seidell,  J.  phys.  Chero.  1908. 
7.682.) 

Solubility  in  NaJSOi+Aq  at  23*  C.  in  equilib- 
rium with  an  atmosphere  of  COs. 


Strength  of  Na«SOi+Aq 


0.0 

12% 
saturated 


g.  Mir(HCO»)»  in  100  ccm. 


1.463 
1.916 
1.612 


(Cameron  ard  Seidell.) 

Magnesium  potassitim  carbonate. 
MgK,(C0,),-h4H,0. 

Quickly  decomp.  by  rold  HiO.  (Deville, 
A.  ch.  (3)  88.  87.) 

Ppt.  Decomp.  by  H,0.  (Reynolds,  Chem. 
Soc.  1898,  78,  264.) 

MgKH(C0,),+4H,0.  Insol.  in  H,0,  bat 
decomp.  thereby  into  an  insol.  basic  Mg  cai^ 
bonate,  and  Mgfl,(C0,),  and  KHCOi,  which 
dissolve.    (Berselius.) 

Magnesium  rubidium  hydrogen  carbonate. 
MgRbH(C0,),-h4Hi). 
Decomp.  in  the  air.    (Erdmann,  A.  1897, 

Magnesium  sodium  carbonate,  MgCOs, 

NajCO*. 

Quickly  decomp.  with  HjO.    (Deville,  A 
ch.  (3)  88.  89.) 

-M5H,0.    (Norgaard.) 

Magnesium  sodium  carbonate 'sodiom  chlo- 
ride, MgCO,,  Na,CO,,  NaCl. 
Decomp.  by  HjO.     (de  Schulten,  C.  R 
1896, 122.  1427.)  ' 

Manganous  carbonate,  MnCOi. 

Permanent.  Practically  insol.  in  HtO.  Sol. 
in  HfCOj+Aq  and  in  acids  gal^ally. 

1 1.  H,0  dissolves  0. 065  g.  at  26^.  (A«eno 
and  Valla,  Att.  Accad.  Line.  1911. 80,  II.  706.) 

Insol.  in  liquid  NH,.  (FrankUn.  Am.  Ch 
J.  1898,  20.  828.) 

Insol.  in  ethyl  acetate.  (Naumann.  B 
1910,  48.  314.)  •  "'***'*^  **• 

Min.  Rhodochrosite. 

+H,  J>r  1H,0.     nisol.  in  HfO.    SoL  in 


adds.    Sol.  in  H,CO,-hAq 
requires  2000  pts.  HsCOj 
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Jfasume.)  Sol.  Id  7680  pte.  H,0,  and  3840 
Pte.  H/)  containing  CX),.  (Jahn.)  When 
^ty  I)recipitated  is  sol.  in  NH4  aalte-f  Aq. 
:""J«^jO  Not  more  sol.  in  HtO  contain- 
m  Na/X>,  or  K,COi  than  in  pure  HjO. 
^)dn^.)  ^Inaol.  in  NH4CI,  or  NH4N0,+ 
Aa.   (Brett.) 

80L  in  ferric  salts+Ag,  with  evolution  of 
OOf  and  pptn.  of  Ferf>«H«.    (Fuchs.) 

Not  Dptd.    in    presence   of    Na   citrate. 


llanfiiioiis  potassium  carbonate, 
MnK,(CO,),+4H,0. 

fpt   Deoomp.  by  HjO  alone. 

a.  sol.  in  Mn(C,H,0,),+Aq  or  K,CO,+ 
Aq.   (Reynolds,  Chem.  Soc.  1898,  78.  264.) 


Haagtturas  carbonate  hydrozyiamine. 

4MnCX),,  3NH|04-2H,0. 
.  Ppt    Sol.   in  acids.     (Goldschmidt  and 


SyngPOB,  Z.  anorg.  5.  138.) 


Meromms  carbonate,  Hg,CO,. 

Ppt.^  Decomp.  by  hot  H,0.  Sol.  in  hot  or 
»inn  NH4C1+Aq,  but  less  easily  than  mer- 
<»ic  carbonate;  less  sol.  in  NH4N0,-f  Aq. 
owtt,  1837.) 

SL  sol  in  K,CO,+Aq;  partially  sol.  with 
«<»nip.mNH40H-fAq.    (Wittetein.) 


Herenric  carbonate,  basic,  4Hg0,  CO,. 

Can  be  washed  with  cold  H,0  without  de- 
«wm    (Millon,  A.  ch.  (3)  19.  368.) 

3HgO,  CX),.  Insol.  in  cold  H,6.  Sol.  in 
^«tAq;  si.  sol.  in  K,CX),4-Aq.  EasQy  sol. 
mNH/3r+Aq.    (Berselius.) 


''•^^^jg^jPgg^  carbonate,  Nd,(CO,)„ 

IVt    Sol.  in  30%  K,C0,4-Aq.    (Meyer, 
^.•norK.1904,41. 105.)  ^     v      jr    , 

^*^^5P^**^^**«™  carbonate,  2Nd,(C0,),, 
3Na,CO,+22H,0(?).  '^" 

ftjt  Easily  decomp. 
oL  sol  in  cone.  Na,COa 
ttoff.  1904,  41.  106.) 


a-f  Aq.    (Meyer,  Z. 


*"*•!  carbofiate,  baaic,  3NiO,  C0,+5H,0. 

MiD  ZaratUe.    Easily  sol.  in  HCl+Aq. 

M>ta.  nickel  carbonate  is  a  basio  salt  of 
^^Tingcompoaition.  Insol.  in  H,0  or  H,CO, 
^Ao.  Sol.  in  adds.   Sol.in(NH4),CO,+Aq; 


IS7^^-  ^^'  ^  Na,CO,+Aq;  sol.  is  warm 
NH4C1+Aq,  and  KCN+Aq/'  (Rose.) 

Not  pptd.  in  presence  of  Na  citrate.  (Spil- 
ler.)  ^ 

Nickel  carbonate,  NiCO,. 

1  1.  H,0  dissolves  0.0925  g  at  25%. 
CAgeno  and  Valla,  Att.  Accad.  Line.  1911. 
ao,  II.  706.)  ' 

Not  attacked  by  cold  cone.  HCl,  or  HNO, 
+Aq.    (Senarmont,  A.  ch.  (3)  80. 138.) 

/oxtS^iS;  X  ^^-  ^  ^^'    (I^eviUe,  A.  ch. 
(3)  85.  446.) 

See  also  Carbonate,  nickel,  basic 

NickdDotassiam  carbonate,  NiCO,,  K,CO,+ 

5pt.    (Deville,  A.  ch.  (3)  88.  96.) 
iC0„KHCX),+4H,0.  Decomp.  by  Hrf), 
but  may  be  washed  by  KHCX),-f  Aq  without 
deoomp.    (Rose,  Pogg.  84.  566.) 

Nickel  sodium  carbonate,  NiCX),,  Na,C0,4- 
10H,O. 
Ppt.    (DeviUe.) 

Nickel  carbonate  hydrozyiamine,  2Ni(0H),. 
4NiC0,,  6NH,0H-f  7Hrf). 
Fpt.    (Qoldsohmidt  and  Syngros,  Z.  anorg. 

2Jii(bB)t  4NiC0,,  6NH,OH+6H,0. 
Ppt.    (Goldschmidt  and  Syngros.) 

Palladious   carbonate,   PdCO,,    9PdO-f 
10H,O. 

Insol.  in  H^*  partly  sol.  in  NH40H+Aq: 
Sl.^l-  ^  Na,CO,+Aq;  sol.  in  adds.  (Kane. 
1842.) 

Potassium  carbonate,  K,CO,. 

Deliquescent.  Very  sol.  in  H,0  with  evolu- 
tion of  heat. 

Sol.  in  1  05  pu.  HiO  at  3*»;  0.962  pt.  at  fl°;  0.900 
pt.  at  12.6*»;  0.747  pt.  at  28°;  and  0.190  pt.  at  70°. 
(Osann.) 

Sol.  in  0.92  pt.  HtO.    (M.  R.  and  P.) 

Sol.  in  0.922  pt.  HjO  at  15°.    (Gerlach.) 

Sol.  in  1  pt.  H«0.    (Abl.) 

100  pt«.  HjO  at  15.5°  dissolve  100  pts.  KjCOj.  (Ure's 
Diet.) 


Solubility  in  100  pts.  H,0  at  t**. 


0 
10 
20 
30 


Pts. 
KtCOi 


83.12 

88.72 

94.06 

100.09 


40 
50 
60 
70 


Pts. 
KiCOi 


106.20 
112.90 
119.24 
127.10 


*  KKX)» 


80 

90 

100 

135 


134.25 
143  18 
153.66 
205.11 


(Poggiale,  A.  ch.  (3)  8.  468.) 
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Solubility  in  100  pts.  HjO  at  t* 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 


Pt«. 
KtCOj 


9.4 


94 
97 
100 
102 
104 
105 
1C6 
107 
108 
109 
109 
109 
110 
110 
110 
111 
111 
111 
111 
112 
112 
112 
112 
112 
113 
113 
113 
113 
114 
114 
114 
114 
115 
115 
115 
115 
116 
116 
116 
117 
117 
117 
118 
118 
119 


46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
7C 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 


Pt« 
KjCOi 


119 
120 
120 
121 
121 
122 
122 
123 
124 
124 
125 
125 
126 
127 
127 
128 
128 
129 
130 
130 
131 
132 
132 
133 
133 
134 
135 
135 
136 
137 
137 
138 
139 
139 
140 
141 
141 
142 
143 
144 
144 
145 
146 
147 
147 


91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
1C5 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
12C 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 


Pu. 
KtCO. 


148 
149 
150 
151 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
166 
167 
168 
169 
171 
172 
173 
175 
176 
178 
179 
181 
182 
184 
185 
187 
188 
190 
191 
193 
195 
196 
198 
200 
201 
203 
205 


(Mulder,  Scheik.  Verhandel.  1864.  97.) 
112  g.  are  sol.  in  100  g.  H,0  at  20**.  (Frank- 
fortcr,  J.  Am.  Chem.  Soc.  1914,  86.  1106.) 

8p.  gr.  of  K«COa+Aq  wt  15°. 


%  KjCOi 

Sp.  «r. 

%  KsCO, 

Sp.  gr. 

0.489 

1.0048 

11.748 

1.1282 

0  979 

1  0098 

12  727 

1.1400 

1.958 

1.0108 

13  706 

1 . 1520 

2.934 

1.0299 

14  685 

1.1642 

3  910 

1  0401 

15  664 

1   1766 

4.896 

1  0505 

16  643 

1 . 1892 

5  874 

1  0611 

17.622 

1.2020 

6.853 

1.0719 

18  601 

1.21.50 

7.832 

1.0829 

19.. 580 

1.2282 

8  811 

1  0940 

20  539 

1  2417 

9.790 

1 . 1052 

21   538 

1  2554 

10  769 

1   1166 

22  517 

1  2694 

Sp.  gr.  of  KtCOt+Aq  at  l^""— Continued. 


%  KK^O, 

Sp.gr. 

%  KtCOa 

Sp.gr 

23.496 

1.2836 

33  286 

1.391-> 

24.475 

1  2980 

34  265 

1.4030 

25.454 

1  3078 

.35  244 

1  4147 

26.432 

1.3177 

36.223 

I    4265 

27.412 

1.3277 

37  202 

1   4384 

28.391 

1  3378 

38.181 

1.4504 

29.360 

1.3480 

39.160 

1.462«i 

30.349 

1.3585 

40.139 

1.4750 

31.328 

1.3692 

40.504 

1.4812 

32.807 

1.3803 

(TQDnennan.) 


Sp.  gr.  and  boiling-point  of  KsCOa+Aq. 


K,CO, 

Sp.  gr. 

B.-pt. 

KiCOi 

Sp.  gr. 

4.7 

1.06 

100. 56° 

43  3 

1  46 

9.0 

1.11 

100.56 

46.8 

1.50 

13  2 

1.15 

101.11 

48.8 

1.54 

16.8 

1   19 

101.11 

52  1 

1  58 

20.5 

1.22 

101.66 

56.0 

1.63 

24.0 

1  26 

102.22 

60.4 

1  70 

27  3 

1.28 

102.78 

65  5 

1.80 

30  5 

1.31 

103.33 

71  8 

1.95 

33.6 

1.34 

104.44 

79  2 

2.16 

36.2 

1.38 

105.56 

88.4 

2  40 

39.0 

1.41 

107.22 

100  0 

2  60 

41.7 

1.44 

108.33 

B.-pt. 

109  44^ 

111  II 

112  7^ 
114.44 

116  11 

117  7S 
119  44 
122  22 
126  5«i 
129  44 
137  78 


(Dalton.) 


Sp.  gr.  of  KjCOi+Aq  at  17.5*". 


% 


%  % 

Sp.  «r.      KtCOi     Sp.gr.      KjCO*     Sp.  gr. 


1.009 
1  018 
1  027 
1.036 
1.045 
1.054 
1.064 
1  073 
1.082 
1.092 
1.102 
1.112 
1.122 
1.132 
1.141 
1.151 
1.161 
1.172 


19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 


182 
192 
203 
213 
224 
235 
245 
256 
267 
278 
289 
300 
312 
323 
334 
345 
357 


36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 


1.36$ 
1.380 
1.392 
1.404 
1.416 
1.429 
1.441 
1.453 
1.466 
1.478 
1.489 
1.603 
1.516 
0.529 
1.642 
1.555 
1.569 


(Hager,  Comm.1888.) 

The  sp.  gr.  increases  or  diminishes  between 
8*  and  20*  by  a  decrease  or  increase  of  temp, 
of  1*  by  the  following  amounts:-— 


%  KtCOa 


Corr. 


40-50 

0.0007 

30-40 

0.0005 

20-30 

0.0003 

10-20 

r 

0.0002 

(Hager.) 
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8p.  gr.  of  K,CO,+Aq  at  IS** 


-.  KiCO, 

Sp.KT. 

%K,CX). 

Sp.gr. 

1 

1.00914 

28 

1.27893 

2 

1.01829 

29 

1.28999 

3 

1.02743 

30 

1.30105 

4 

1.03658 

31 

1.31261 

6 

1.04572 

32 

1  32417 

6 

1.05513 

33 

1.33573 

7 

1.06354 

34 

1.34729 

8 

1.07396 

35 

1.35885 

9 

1.08337 

36 

1.37082 

10 

1.09278 

37 

1.38279 

11 

1.10258 

38 

1.39476 

12 

1.11238 

39 

1.40673 

13 

1.12219 

40 

1.41870 

14 

1.13199 

41 

1.43104 

16 

1.14179 

42 

1.44388 

16 

1.15200 

43 

1.44573 

17 

1.16222 

44 

1.46807 

18 

1.17243 

45 

1.48041 

19 

1.18265 

46 

1.49314 

20 

1.19286 

47 

1.50588 

21 

1.20344 

48 

1.51861 

22 

1.21402 

49 

1.53135 

23 

1.22459 

50 

1.54408 

24 

1.23517 

51 

1.55728 

25 

1.24575 

52 

1.57048 

26 

1.25681 

52.024 

1.57079 

27 

1.26787 

... 

... 

(Gerlach,  Z.  anal.  8.  279  ) 


Sp. 

gr.  of  K,CX),+Aq  at  15^ 

%K,CO, 

Sp.gr. 

%KKX). 

8p.  gr. 

5 
10 
20 

1.0449 
1.0919 
1.1920 

30 
40 
50 

1.3002 
1.4170 
1.5428 

(Kohlrausch,  W.  Ann.  1879. 1.) 

K,CO,+Aq  containing  10%  KtCX)t  boils  at 

100.8* 
K,CO,+Aq  containing  20%  KsCX),  boils  at 

102.2* 
KKX),+Aq  containing  30%  KtCX)i  boils  at 

104.5** 
K,G0,4-Aq  containing  40%  KsCX)t  boils  at 

108.6^ 
KA)t+Aq  containing  50%  KsCO,  boils  at 

115JJ- 

(Gerlach.) 


Sat.  K,00«+Aq  containing  158  pts.  K,CO« 
to  100  pts.  HiO  fonns  a  crust  at  126%;  highest 
temp,  observed  134.9^    (Gerlach,  Z.  anal.  26. 


B.-pt.  of  KiCX)t+Aq  containing  pts.  KiCX)t 

to  100  pts.  HtO.    G=aocording  to  Ger- 

lach (Z.  anal.  26.  459):  L^acoording  to 

Legrand  (A.  ch.  (2)  69.  438). 

B.-pt 

G 

L 

101** 

11.5 

13 

102 

22.5 

22.5 

103 

32 

31 

104 

40* 

38.8 

105 

47.5 

46.1 

106 

54.5 

53.1 

107 

61 

59.6 

108 

67 

65.9 

109 

73 

71.9 

110 

78.5 

77.6 

111 

83.5 

83.0 

112 

88.5 

88.2 

113 

93.5 

93.2 

114 

98.5 

98.0 

115 

103.5 

102.8 

116 

108.5 

•107.5 

117 

113.5 

112.3 

118 

117.5 

117.1 

119 

122.5 

122.0 

120 

127.5 

127.0 

121 

132.5 

132.0 

122 

137.5 

137.0 

123 

142.5 

142.0 

124 

147.5 

147.1 

125 

152.5 

152.2 

126 

158 

157.3 

127 

163.5 

162.5 

128 

169.5 

167.7 

129 

175.5 

172.9 

130 

181.5 

178.1 

131 

187.5 

183.4 

132 

193.5 

188.8 

133 

199.5 

194.2 

133.3 

202.5 

134 

199.6 

135 

.... 

205.0 

When  K|CX)i+Aq  is  sat.  with  NHi,  two 
layers  form.  When  KiCOt  is  added  to 
NM40H+Aq,  it  dissolves  with  formation  of 
two  layers  and  evolution  of  NHt.  The  same 
takes  place  also  when  sat.  KsGOt+Aq  and 
NHiOH-l-Aq  are  brought  together.  (Girard, 
Bull.  Soc.  (2)  48.  552.) 
Solubility  of  K,CX)i4-KHC0i  in  H>0  at'O*^ 


g.  per  JOO 

cc.  Holution 

Qn     or 

K,CO» 

KHCOt 

>p.  gr. 

0.0 

21.2 

1.133 

11.8 

15.3 

1.182 

16.7 

12.6 

1.200 

23.8 

10.3 

1.241 

34.0 

7.6 

1.298 

43.0 

5.9 

1.350 

51.6 

4.9 

1.398 

60.5 

3.8 

1.448 

81.4 

0.0 

1.542 

(Engel,  A.  ch.  1888,  (6)  18.  348.) 
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Equilibrium  between  KsCX)t  and  KH(X)t  in 
HiO  and  in  contact  with  the  air.  Sys- 
tem: K,CO,,  KHCOi,  and  CXDi  at  25*  c. 


Grama 
atoms  K 
per  liter 


0.393 
0.553 
1.025 

1.865 
2.820 
3.710 
4.310 
5.695 


Amount  of 

solution 

used  for 

titration 

cc. 


5 
5 
2 

5 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 


Amount  K 
combined 
asKiCOi 
Per  cent 


77.5 
83.9 
86.8 

91.4 
89.0 
88.6 
89.6 
88.7 


Amount  K 

combined 

asKHCOa 

Per  cent 


22.5 
16.1 
13.2 

8.6 
11.0 
11.4 
10.4 
11.3 


SolubiUty  of  KrfX),+Na,CO,  in  H,0  at  24.2** 


In  1000  com.  H«0 


NajCO.       KtCOs 


28.35 
354.2 
369.7 
363.0 
330.8 
273.8 
187.2 
130.0 
137  9 
112.3 

95.2 
25.5 


150.03 
226.6 
243.5 
282.7 
344.9 
483.9 
921  5 
982  6 
1074.0 

1085.1 
1108.6 
1125.7 


Solid  phase 


Na,CO, 

it 

Na,CO„  K,00..6H,O 


NarfX),,  K,CX>,.6H,0  + 
NarfX), 


K,CO, 


(Cameron  and  B: 


J.  phye.  Chem.  1901, 
546.) 


Solubility  of  K,CO,+Na,CO,  in  H,0  at 
25^ 


g.  per  100  g. 
solution 


O 


52.82 
52.0 
60.7 
49.0 

46.5 
46.2 
41.0 
37.7 
31.0 
20.8 
25.2 
22.4 
19.8 
19.1 
15.1 

14.5 

10.8 

10.7 

4.7 

0 


C 


0 

1.0 
2  6 
4.6 

4  3 

5  2 
6.3 
7.0 

10.5 
11.3 
14.1 
16  0 
18.7 
19  7 
23.2 

22  8 
22.7 
22.4 
21.9 
22.71 


g.  per  100  g. 
H,0 


O 


112 
110.7 
108.7 
105.5 

94.6 
94.8 
77.6 
68  3 
53  0 
50  5 
41.4 
36.8 
32  1 
31.2 
24.5 

23.1 
16  2 
16.0 

6  4 

0 


0 
2.2 
5.7 
10.0 

8.8 
10.6 
11.8 
12.6 
17.9 
19.1 
23.2 
27.3 
30.3 
32.1 
37.6 

36.4* 

34.0 

33.5 

29.8 

29.37 


Solid  phase 


(Eremann  and  Zitek,  M.  1909,  80.  317.) 


SolubiUty  of  K,CO,+Na,CO,  in  HjO  at  KT*. 


In  1000  ccm.  HsO 


NasCOi       KiCOi 


119.8 
176.4 
108. 
61.19 


354.1 

500.1 

0052.9 

1084.0 


Solid  phase 


NarfX), 


NarfX),,KrfX), 
K/X), 


KjCO«.2Hj() 


KtCOa.2HjO  -fNajCOj. 

KtCOa.l2HK) 
NajCOa,  KK^Oa.l2HiO 


(Kremann  and  Zitek,  M.  1909,  80.  324.) 


Solubility  of  K,COt+KNO,  in  Hrf)  at  25.2** 


1  1.  of  the  solution  conUins 


Mol.  KiCX)» 


Na«COa.  KfCX>a.l2HjO 
+NajCOa.lOHjO 
NaiCOa.lOHjO 


(Osaka,  J.  Tok.  Chem.  Soc.  1911,  82.  870.) 


0.00 
0.59 
1.35 
2.10 
2.70 
3.58 


Mol.  KNOa 


3.217 

2.62 

1.97 

1.46 

1.14 

0.79 


(Touren,  C.  R.  1900, 181.  259.) 


SolubiUty  of  K,00t+KN0,  in  H,0  at  10^. 


In  1000  ccm.  H«0 

Solid  phrase 

KNOa' 

KK^Oa 

208.9 
26.62 

1076 !o 
1084.0 

KNO, 

KNO„  KiCO, 

K,CO, 

(Kremann  and  Zitek,  M.  1909,  80.  325.) 
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fctabflity  of  K,00<-f  KNOt  in  H,0  at  24 JZ** 


lalOOQ 

ccm.  H«0 

KN'Oi 

KiCO. 

976.85 

385.00 

130.3 

161.67 

348.4 

141.80 

371.9 

73.04 

688.1 

38.78 

878.3 

31.11 

1112.2 

Solid  pbft 


KNOj* 


KNO„  K,CO, 


(Kramann  and  Zitek,  M.  1909,  80.  316.) 
Sdubflity  of  K»CO,-f  Kg  in  H,0  at  30^ 

Kfcl 


KiCO, 


53.27 
52.22 
51.66 

1.64 
0 


0 

1.03 
1.07 

26*22 
28.01 


SoUd  phaae 


K,C0,.1HH,0 
K,C0,.1HH,0+KC1 

KCl 


*  Author  jpves  intennediary  data, 
(de  Waal,  Dissert.  1910.) 
3ohibmty  of  K»00,-hKOH  in  H,0  at  30** 

r  KOH  %  KiCOs  SoUd  phase 


55.75 
55.14 
53.77 


0 

2.05 
2.50 


K0H.2Hrf) 

KOH.2Hrf) +K,00,.l  J^rf) 

K,C0,.1HH,0 


0       53.27  K,C0,.1HH,0 

*  Anthor  gives  intermediary  data. 
((^Waal,  Dissert.  1910.) 

IxMol.  in  liquid  NHs.    (Franklin,  Am.  Ch. 
J.  1888,  JO,  828.)       ' 

Sol  in  9  pta.  alcohol  of  17""  B.    Insol.  in 
•bsohite  alcohol. 

Not  deoomp.  by  1  pt.  H1SO4+6  pts.  ab- 
•obtealcohol.  Notdeocnnp.by  lpt.HNOt+ 
6  pts.  absolute  alcohol.  Not  deccnnp.  by  an 
Atooholic  sdution  of  HCl,  oxalic,  racemic,  tar- 
tanc,  or  glacial  acetic  acids,  but  is  decomp.  by 
•toohoHc  solution  of  dixie  acid. 
Sobbflity  in  methyl  alcohoL  Composition  of 
liquids  in  equilibrium  with  solid  KsCOi 
ttt^ 


-20 

-20 

0 

0 

+17 
35 


l^pper  Uyer 


21.7 
13.8 
12.4 
7.6 
7.4 
6.2 
5.0 


X 


42.2 
52.1 

66.3 

69.6 
72.9 


X 


36.1 
34.1 

26.  i 

24!2 
22.1 


Lower  layer 


44.2 
46.3 
46.6 
48.3 


X 

X 


8.2 
6.7 
6.6 
5.7 
4.3 


X 


47.6 

47 

46.8 

46 

44.7 


<le  Brayn,  Z.  phys.  Ch.  1900,  88.  63  and  ff.) 


Solubility  in  ethyl  alcohol.  Composition  of 
liqmds  in  equilibrium  with  solid  KtCOt 
att'. 


t" 


-18 
0 

+17 
35 
50 
75 


Upper  layer 


0.03 
0.04 
0.06 
0.07 
0.09 
0.12 


X 

q 
o 


90.3 
91.9 
91.5 
90.9 
91.8 
91.4 


X 


9.7 

8.1 

8.4 

9 

8.1 

8.5 


Lower  layer 


i 

X 
^ 


51.2 
51.3 
52.1 
53  4 
55.3 
57.9 


X 

Q 


0.2 
0.2 
0.2 
0.2 
0.2 
2.0 


X 


48.6 
48.5 
47.7 
46.4 
44.5 
40.9 


(de  Bru3m.) 

Solubility  in  ethyl  alcohol +Aq  at  25^. 
When  KsCOi  is  dissolved  in  ethyl  alcohol+ 
Aq  two  layers  are  formed,  the  compositions  of 
which  are  as  follows: 


Upper  layer 


alcohol 


81.25 
71.67 
56.98 
53.92 
50.21 
43.93 
37.64 
28.43 


nh     Kj(So« 


18.61 
27.91 
41.55 
44.13 
47.24 
52.04 
56.45 
61.57 


0.14 
0.42 
1.47 
2.05 
2.55 
3.92 
5.90 
10.00 


Lower  layer 


% 
alcohol 


0.82 
1.79 
4.02 
4.88 
5.54 
7.71 
10.54 
15.73 


% 
HtO 


KtdOi 


43.76 
36.60 
30.25 
28.25 
27.41 
24.74 
22.06 
17.90 


(Cuno,  W.  Ann.  1909,  (4)  28.  664.) 
Solubility  of  K,COt  in  aloAol+Aq  at  30** 


Ki<5b» 


53.27 
53.09 


0.13 


0.04 


% 

Alcohol 


0 
0.1 


90.49 


99.92 


% 
H«0 


46.73 
46.81 


9.38 


0.04 


Solid  phase 


K,C0,.1J^H,0 


K,CO,.lHHtO 


K,CO;+K,CO,. 
l^HjO 


♦  Solution  separates  into  two  layers, 
(de  Waal,  Dissert.  Leiden,  1910.) 

A  full  discussion  of  the  solubility  of  KtCOi 
in  methyl,  ethyl,  propyl,  isopropyl,  and  allyl 
alcohols  is  given  by  Frankf orter  and  Frary 
(J.  phys.  Ch.  1913, 17.  402),  and  Frankforter 
and^f ample  (J.  Aig^.C^^n^^^b^^'  ^' 
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Ki(X)a  will  "salt  out"  acetone  from  aqueous 
solution.  The  table  shows  the  composi- 
tion of  the  solutions  at  the  points  at 
which  inhomogenoous  solutions  of  KtCOi, 
acetone  and  HtO  just  become  homoge- 
neous at  20°.  100  g.  of  the  solution  con- 
tain: 


K^O, 

h"^ 

acetone 

K.C03 

if;o 

acetone 

18.84 

73.22 

7.94 

2.43 

55.36 

42.21 

13.32 

71.38 

15.30 

22.29 

72.81 

4.90 

11.83 

70.34 

17.83 

17.86 

73.12 

9.02 

10.13 

69.03 

20.84 

15.81 

72.53 

11.66 

8.24 

67.31 

24.45 

14.39 

71.89 

13.72 

7.22 

65.99 

26.79 

10.29 

69.46 

20.25 

6.04 

64.39 

29.57 

1.91 

54.05 

44.04 

28.87 

69.08 

2  05 

1.76 

52.86 

45.38 

23.94 

71.98 

4  08 

1.60 

51.60 

46.80 

21.52 

72.75 

5.33 

1.29 

49.57 

49.14 

19.60 

73.10 

7.70 

1.08 

47.86 

51.06 

6.46 

65.34 

28.20 

0.94 

46.73 

52.33 

5.91 

64.65 

29.44 

0.75 

44.72 

54.53 

5.60 

63.93 

30.47 

0.66 

43.31 

56.03 

5.04 

62.80 

32.16 

0.60 

42.49 

56.91 

4.60 

61.48 

34.02 

0.54 

41.73 

57.73 

3.80 

59.79 

36.41 

0.50 

40.69 

58.81 

3.18 

57.95 

38.87 

0.46 

40.48 

60.06 

2.73 

56.50 

40.77 

... 

(Frankforter  and  Cohen,  J.  Am.  Chem.  Soc. 
1914,  86.  1121.) 

Insol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1370.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  48.  3790);  ethyl  acetate.     (Naumann, 

B.  1910,  84.  314.) 
Sol.  in  phenol. 

Sol.  in  13.5  pts.  glycerine  of  1.225  sp.  gr. 
(Vogel,  N.  Repert.  ft.  557.) 

100  g.  sat.  KtCOs+sugar+Aq  contains 
22.44  g.  K,CO,  and  56  g.  sugar  at  31.25** 
(Kohler,  Z.  Ver.  Zuckerind.  1897,  47.  447.) 

+H,0. 

+  1}4H,0.    Very  deliquescent.    (Pohl.) 

Deliquescent  only  in  very  moist  air. 
(Stadeler.) 

Sol.  in  H,0  with  evolution  of  heat.    (Pohl.) 

Sol.  at  17.6**  with  absorption  of  heat,  at  32** 
with  evolution  of  heat,  and  at  25**  with  neither 
absorption  nor  evolution  of  heat.    (Berthelot, 

C.  R.  78.  1722.) 

Sat.  solution  of  K,C0.+1HH,0  in  H,0 
contains  53.27  g.  anhydrous  KtCOi  in  100  g. 
solution  at  30**.    (de  Waal,  Dissert.  1910.) 

+2Ht0.  Salt  usually  given  as  containing 
IJ^HjO  contains  2H,0.  (Gerlach,  Z.  anal. 
26.  460.) 

Sat.  solution  of  KiCO,+2HjO  contains 
112  g.  anhydrous  K,CO*  in  100  g.  H,0  at  25**. 
(Os^a,  J.  Tok.  Ch.  Soc.  1911,  82.  870.) 

+4HtO.  Not  deliquescent  in  closed  vessels. 
(Gerlach,  /.  c.) 

Potassium  hydrogen  carbonate,  KHCO*. 
Not  deliquescent. 


Sol.  in  3.5  pts.  HsO  at  15<*.  (Redwood.)  SoL  in  4 
pts.  HsO  at  moderate  temperatures.  (Ben?nuuus.)  SoL 
m  0.8333  pt.  boiling  HtO  (Pelletier) :  in  4  pts.  oold.  and 
1.2  pts.  boiling  HiO  (M.  R.  and  P.'s  Pharm.).  Sol.  ia 
4  pts.  HsO  at  18.75*.  (Abl.)  100  pU.  HK)  at  15..i" 
dissolve  30  pts.  and  at  100*.  83  pts.    (Ure's  I>ict.) 

100  pts.  HsO  at  10-11.2*  dissolve  20.1  pta.  KHCOa 
and  the  sp.  gr.  of  solution  is  1.1536.  (Anthon.  DingL 
161.  216.) 

100  pte.  HjO  dissolve  at— 

Qo        jQo       20**       30* 
19.61    23.23    26.91    30.57  pts.  KHCO«, 

40**       50**       60**       70** 
34.15    37.92    41.35    46.24  pts.  KHCO,. 
(Poggiale,  A.  ch.  (3)  8.  468.) 

100  pts.  HsO  dissolve  pts.  KHCOs  at  t**. 


t* 

Pts.  KHCO» 

t* 

Pta.  KHCO. 

0 
20 

22.4 
33.2 

40 
60 

45.2 
46.4 

(Dibbits,  J.  pr.  (2)  10.  417.) 

Sp^gr.  of  KHCO,+Aq  at  15**  containing 
6%KHCX)i  =  1.0328;  containing  10%  KHCO, 
» 1.0674.    (KohLrausch,  Z.  an^.  28.  472.) 

Sol.  in  12C0  pts.  boilinff  alcohol.  (Berthol- 
let.)    Insol.  in  alcohol.    (Dumas.) 

100  pts.  HsO  dissolve  19.3  pts.  KHCOs  and 
8.3  pts.  NaHCOi  if  the  sat.  solution  of  latter 
is  sat.  with  former;  and  26.1  pts.  KHCOa  and 
6.0  pts.  NaHCOs,  if  the  sat.  solution  of  the 
former  is  sat.  with  the  latter,  all  at  10**. 
(Mulder,  J.  B.  1866.  67.) 

Insol.  in  sat.  K,CO,+Aq.  (Engel,  C.  R. 
102.  365.) 

Solubility  of  KHCO,+KNO,  in  HsO  in  an 
atmosphere  of  COs. 


I  litre  of  the  solution  contains 

at  ll.S** 

at  25.:^ 

Mol.  KHCO, 

Mol.  KNOj 

Mol.  KHCOi 

Mol.  KNO, 

0.00 
0.39 
0.76 
1.16 
1  55 

2.33 
2.17 
2.03 
1.92 
1.81 

O.CO 

0.89 
1.33 
1.91 

3.28 
2.84 
2.65 
2.45 

This  case  is  complicated  by  the  fact  that 
KNOs  is  more  sol.  in  HsO  sat.  with  COs  than 
in  pure  HsO. 

(Touren,  C.  R.  1900,  181.  261.) 

Insol.  in  benzonitrile  (Naumann,  B.  191 4» 
47.  1370.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetete  (Naumann, 
B.  IQIO,  48.  314.) 

Potassium  praseodymium  carbonate,  KsCOa, 
Pri(CO,),+12HsO. 
Ppt.  Sol.in?0%K|( 
anorg.  1904,41.104:^^ 


^eht^e(^^y^'2. 
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stmartum    carbonate, 
8in,(CO,),+12H,0. 
(Clcve.) 


K,CO„ 


PoCassram  sOrer  carbooate,  KAgCOs. 

Decomp.  by  HjO.  (de  SchulteD,  C.  R. 
100.811.) 

Ppt.  Deoomp.  by  HjO.  (Reynolds,  Chem. 
Soc.  1898,  78  2e5.) 

Potaastnm    sodium    carbonate,    KNaCOi+ 

ai^tly  effl(M%8ceDt.  Sol.  in  0.75  pt.  HsO 
at  12.5**;  in  0.54  pt.  HjO  at  15^ 

Sat.  solution  at  W  has  sp.  gr.«1.3M. 
(Stolba,  J.  pr.  94.  406.) 

Decomp.  by  recrystalliung  from  HsO.  but 
erystallisee  undecompoeed  from  sat.  KtO0|+ 

SoL  in  H/).    (Osaka,  C.  A.  1911.  2601.) 

See  K,CX),+Na,CX)a  under  NaaCO,. 

+3H{0.  (Kremann  and  ZiteV,  M.  1909. 
SO.  317.)     Does  not  exist.     (OsakaJ 

K,O0,,2Na,C0i+18H,Q.  81.  ^rescent. 
Very  aol.  in  HjO.    (Marignac.)   *  <  ^ . , 

Pa/tammm  stannous  carbonate,  KtCOs, 
2SnCO,+2H,0. 
Decomp.  by  HtO.    (DeviUe.) 

Fotassiimi    uranyl    carbonate,    2K}C0:, 
(U0,)C0,. 

Sol.  without  decomp.  in  13.5  pts.  HsO  at 
15^,  and  in  somewhat  less  warm  HtO.  Sol. 
in  boiling  H3O  with  decomp. 

More  sol  in  K,CO,,  or  KHCX).+Aq  than 
in  H>0.    (Roee.) 

InsoL  in  alcohol.  (Ebdmen,  A.  ch.  (3)  5. 
189.) 

Fotasshtm    zinc    carbonate,    4KsO,    6ZnO, 
11CX),-|-8H,0. 
Can  be  washed  with  cold  HtO  without 
deoomp.    (Deville,  A.  ch.  (3)  88.  99.) 

Praseodymium  carbonate,  Pr2(CX)s)i+8HsO. 
SoL  in  HiO.    (von  Schule,  Z.  anorg.  1898, 
18.362.) 

Praseodymium  soditun  carbonate, 
2Pr,(CO,),,  3Na,CO,+22HtO(?). 
Ppt.     Easily  deoomp.    (Meyer,  Z.  anorg. 
1904,  41.  105.) 

Radiuni  carbonate. 

Less  sol.  in  HtO  than  corresponding  Ba 
eomp.    (Curie,  Dissert.  1908.) 

RabidiiiiB  carbonate,  RbtCOs. 

Very  deliquescent,  and  sol.  in  H9O.  100 
pta.  absohite  alcohol  dissolve  0.74  pt.  RbtCOs. 
(Bunsen.) 


i  hydrogen  carbonate,  RbHCOi. 
Not   deliquescent.     Easily   sol.   in   HtO. 
(Buwen.) 


Samarium  carbonate,  Smt(COs)i+3HtO. 

Insol.  in  HtO.  (Cleve,  BuU.  Soc.  (2)  48. 
168.) 

Samarium    sodium    carbonate,    Smt(COs)s, 
NatCO,+16HtO. 
Ppt.    (Cleve.) 

Scandium  carbonate,  Sct(CO,),+12HtO. 
(Crookes,  Roy.  Soc.  Proc.  1908, 80,  A.  518.) 

Scandium  sodium  carbonate,  Sc2(C0s)i, 
4NatCO,+6HtO. 

Difficultly  sol.  in  HtO. 

Sol.  in  cold,  less  sol.  in  hot  alkali  carbonates 
4-Aq.    (R.  Meyer,  Z.  anorg.  1910,  67.  410 ) 

Silver  carbonate,  AgtCOi. 

Somewhat  sol.  in  HtO.  Sol.  in  31,978  pts. 
HtO  at  15^  (Kremers,  Pop.  88.  248.)  1  g. 
AgtCOj  dissolves  in  2 1.  boilmg  HtO.    (Joulin, 

A.  ch  (4)  80.  260.) 

SolubiUty  in  HtO  at  25^  =  1.16x10-* 
mol./I.  (Spencer  and  Le  Pla,  Z.  anorg.  1910, 
66.  14.) 

1  I.  HtO  at  25**  dissolves  1.2  x  10-*  gram 
atoms  of  silver.  (Abegg  and  Cox,  Z.  phys. 
Ch.  1903,  46.  11.) 

Insol.  in  HtCOt+Aq.  (Bergman.)  Sol.  in 
961  pts.  HsCOi+Aq.  (Lassaigne.)  1  1.  sat. 
H,CO,+Ag  dissolves  0  846  g.  AgtCOi  at  l5^ 
(Johnson,  C.  N.  64.  75.) 

Sol.  in  (NH4)tCO,+Aqor  NHiOH+Aq; 
si.  sol.  in  KtCO,+Aq.  (Wittstein.)  Easily 
sol.  in  NatS,0,+Aq.  (Herschel,  1819.)  Sol. 
in  hot  NHiCl+Aq,  and  si.  sol.  in  NH4N0,-f 
Aq.  (Brett,  1887.)  Not  pptd.  in  presence  of 
Na  citrate.  (Spiller.)  Decomp.  by  HC1+ 
Aq,  and  chlorides + A  q. 

Somewhat  sol.  in  cone.  NaNOi+Aq.  (de 
Coninck,  Belg.  Acad.  Bull.  1909,  333.) 

Insol.  in  liquid  NHs.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Insol.  in  alcohol. 

Insol.  in  methyl  acetate  (Naimiann,  B. 
1909,  48.  3790);  ethyl  acetate.    (Namnann, 

B.  1910,  48.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Silver  carbonate  ammonia. 

EasUy  sol.  in  H,0.  Sol.  in  NH40H+Aq, 
from  which  it  is  precipitated  by  absolute  al- 
cohol.   (Berzelius.) 

AgtCOt,  4NHa.  Ppt.  Insol.  in  alcohol. 
(Keen,  C.  N.  81.  231.) 

Sodium  carbonate,  NatCOs. 

Anhydrous.  Sol.  in  HtO  with  evolution  of 
heat. 

Sol.  in  .5.967  pts.  HjO  at  15^     (Fiesenius.)     100  pts. 

HjO  at  14.6®  dissolve  7.74  pts.  NaiCOa.  or  20.64  pt-*. 

NajCOj    lOHiO  w  sol.  in  rather  less  than  1  pt.  boilinK 

HjO      (Thomson.  1831.) 

Sol.  in  2  pts.  HtO.     (Bergman  )^-.qq|^ 
Sol.  in  2  pts.  HjO  at  18.75^    (Abhy^g^^ 
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SoIubUity  in  100  pts.  HjO  at  t*. 

t*' 

Pts. 

Pts. 
NatCO. 
4-lOHtO 

t" 

Pta. 
NaK)0, 

Pta. 
NaiCX). 
+10H,O 

0 
10 
20 

7.08 
16.66 
30  83 

21  52 
61.98 
123.12 

25 
30 
104.6 

35.90 
35.90 
48.50 

171  33 
241.57 
420.68 

(Poggiale.  A.  ch.  (3)  8.  468.) 


PoasesseB  four  diflferent  degprees  <^  solubil- 
ity, according  to  different  states  of  molecular 
constitution  and  degrees  oi  hydration.  ( L6wel, 
A.  ch.  (3)  44.  330.) 

Little  more  sol.  at  34-38*"  than  at  104^  but 
maximum  of  solubility  is  probably  at  15^. 
(Lswel.) 


SolubiUty  of  Na,CO,,  Na,CO,+10H,O,  Na,CX),+7H,0  (a),  and  Na,CX).+7H,0  (6)  in  H,0. 


Sat.  solution  of 

Sat.  solution  of 

Sat.  solution  of 

NajCOa  f  lOHjO 

NajC0.4-7H«0(6) 

Na,CO.+7HiO  (a) 

contains — 

contains — 

contains — 

t* 

Pts. 

Pts. 

Pts. 

Pis. 

Pta. 

Pts. 

Na.CO«4- 

Pts. 

NaKX),-f 

Na,COi4- 

Pts. 

Na,COi  + 

NajCOa-h 

NajCOi  in 
lOOpts.  H>0 

lOHjO  in 
100  pi  8.  HK) 

NaiCOi  in 
100  pts.  HsO 

7HiO  (6)  in 
100pts.HiO 

lOHfOin 
100pts.HiO 

NatCO)  in 
100  pts.  HsO 

THfO  (o)  in 
100  pts.  HsO 

lOHtO  in 
100  pta.  HsO 

0 

6.97 

21.33 

20.39 

68.93 

84.28 

31.93 

112.94 

188.37 

10 

12.06 

40.94 

26.33 

83.94 

128.67 

37.86 

160.77 

286.13 

15 

16.20 

63.20 

29.68 

100.00 

160.61 

41.66 

179.90 

381.29 

20 

21.71 

92.82 

38.65 

122.26 

210.68 

46.79 

220.20 

666.71 

25 

28.60 

149.13 

38.07 

162.36 

290.91 

30 

37.24 

273.64 

43.45 

196.93 

447.93 

• 

. . . 

38 

61.67 

1142.17 

... 

104 

46.47 

539.63 

... 

... 

(LOwel,  A.  ch.  (3)  88.  382.) 


100  pts.  HsO  at  14""  dissolve  60.4  pts. 
Na,CX),+10H,0;  at  36^  833  pts.;  at  104% 
446  pts.  Solubility  increases  to  36^,  then 
dimimshes.    (Payen,  A.  ch.  (3)  48.  233.) 

There  are  apparently  two  maxima  of  solu- 
bility; the  one  occurring  at  16*,  or  even  lower, 
as  warm  solutions  cool;  the  other  at  34-38*, 
when  cold  solutions  are  warmed.  (Payen, 
A.oh.  (3)44.  330.) 

Solubility  in  100  pts.  H,0  at  t*. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 


Pts. 
Na:<X)i 


7.1 

7.6 

7.8 

8.4 

8.9 

9.5 

10.0 

10.6 

11,2 

11.9 

12  6 

13.3 

14.0 

14.8 

15.6 

16.5 

17.4 

18.3 

19.3 

20.3 

21.4 

22.6 


22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

32.6 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 


Pts. 
NaiCO. 


23.8 
25.1 
26.5 
28.0 
29.7 
31.6 
33.6 
36.8 
38.1 
41.4 
46.2 
59.0 
46.2 
46.2 
46.2 
46.2 
46.2 
46.2 
46.2 
46.2 
46.2 
46.2 


Pts. 
NaiCOi 


43 

46.2 

44 

46.2 

46 

46.2 

46 

46.2 

47 

46.2 

48 

46.2 

49 

46.2 

60 

46.2 

61 

46.2 

62 

46.2 

63 

46.2 

64 

46.2 

55 

46.2 

56 

46.2 

67 

46.2 

58 

46.2 

59 

46.2 

60 

46.2 

61 

46.2 

62 

46.2 

63 

46.2 

64 

46.2 

Solubility  in  100  pts.  HiO  at  i"*— Continued 


66 
66 
67 
68 
69 
70 
71 
72 
73 
74 
76 
76 
77 
78 


Pu. 

NasCOt 


46.2 
46.2 
'46.2 
46.2 
46.2 
46.2 
46.2 
46.2 
46.2 
46.2 
46.2 
46  2 
46.2 
46.2 


79 
80 
81 
82 
83 
84 
86 
86 
87 
88 
89 
90 
91 
92 


Pts. 
NasCX)a 


46.2 
46.1 
46.1 
46.1 
46.0 
46.0 
46.9 
46.9 
46.8 
46.8 
46.8 
46.7 
46.7 
46.7 


93 

94 

96 

96 

97 

98 

99 

100 

101 

102 

103 

104 

106 


PtB. 

NasCOa 


45.6 
45.6 
46.6 
46.6 
46.5 
46.5 
46.5 
45.4 
46.4 
45.3 
46.3 
46.2 
46.1 


(Mulder,  Scheik.  Verhandel.  1864.  129.) 


Liable  to  form  supersaturated  solutions. 

SupOTsat.  Na,00i+Aq  (2  pts.  NaiCOa, 
lOHsO:  1  pt.  HsO)  may  be  kept  in  a  flask 
closed  with  cotton  wool.    (Schrdder.) 

When  supersat.  NatCOi+Aq  is  exposed  to 
low  temperatures,  the  lOH^  salt  crystallises 
out;  but  under  otoer  circumstances  two  oUier 
salts  are  formed,  each  containing  THsO;  one 
is  four  times  as  sol.  at  10*  as  the  lOHjO  salt, 
and  the  oth^  twice  as  sol.  See  above.  (Ldwel, 
A.  ch.  (3)  33.  337.) 

See  also  NasCO,+H,0,  7H,0,  and  10H,O. 
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8p.  gr.  of  NasCOi+Aq  at  15"*. 


^  NatCO* 


0  372 

0  744 

1  116 
1.488 

1  850 

2  232 

2  504 
2.97« 
3.348 

3  720 

4  090 
4  4«4 

4  836 

5  208 
5  560 

5  072 

6  334 
a  390 
«  768 

7  440 


8p.gr. 


1.0040 
1.0081 
1.0121 
1.0163 
1.0204 
1.0245 
1.0286 
1.0327 
1.0368 
1  0410 
1  0452 
1  0494 
1.0537 
1.0576 
1.0625 
1  0660 
1.0713 
1  0757 
1.0802 
1.0847 


%  NaiCOt 


7.812 
8.184 
8.556 
8.928 
0.300 
9.672 
10.044 
10.416 
10.788 
11.160 
11.532 
11.004 
12.276 
12.648 
13.020 
13.392 
13.764 
14.136 
14.508 
14.880 


8p.gr. 


1.0892 
1.0937 
1.0982 
1.1028 
1.1074 
1.1120 
1.1167 
1.1214 
1.1261 
1.1308 
1.1356 
1.1404 
1 . 1452 
1.1500 
1  1549 
1.1598 
1  1648 
1.1698 
1.1748 
1.1816 


(TftmiermAii.) 


Sp.  gr.  of  NarfX),+Aq  at  15^ 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
25 
27 
28 
29 
30 
31 
32 
33 
34 
35 
38 
37 
38 


p,  gr.  if  %  is 


1.0105 
1.0210 
1.0315 
1.0420 
1.0525 
1.0631 
1.0737 
1.0843 
1.0950 
1.1057 
1.1165 
1.1274 
1.1384 
1.1495 


8p.  Bf.  if  %  ia 
NajCO«+10H«O 


1.004 

r.oo8 

1.012 
1.016 
1.020 
1.023 
1.027 
1.031 
1.035 
1.039 
1.043 
1.047 
1.050 
1.054 
1.058 
1.062 
1.066 
1.070 
1.074 
1.078 


.082 
.086 
.090 
.094 
.099 
1.103 
1.106 


.110 

.114 

.119 

.123 

.126 

.130 

.135 

1.139 

1.143 

1.147 

1.150 


(Oerlach,  Z.  anal.  8.  279.) 


Sp.  gr.  of  Na,CJO,+Aq  at  17.5^ 


NaifiOi 


1 

2 
3 
4 
5 
6 
7 
8 


+IOH1O 


2.70 
5.40 
8.10 
10.18 
13.50 
16.20 
18.90 
21.60 


Sp.  gr. 


1.010 
1.020 
1.031 
1.041 
1.052 
1.063 
1.073 
1.084 


Naifco« 


9 
10 
11 
12 
13 
14 
15 


Nai^Oi 
+10HfO 


24.30 
27.00 
29.70 
32.40 
35.10 
37.80 
40.50 


8p.gr. 


1.095 
1.105 
1.116 
1.127 
1.137 
1.148 
1.157 


(Hager.) 

Sp.  gr.  of  NaiCX)iH-Aq  increases  or  di- 
minishes by  a  chfuige  of  temp^^ture  of  1^  by 
the  foUowing  amounts — 


Corr. 

%  NaaCO, 

0.0004 

0.00033 

0.00026 

13-15 
8^12 
3-7 

(Hager,  Comm.  1888.) 
Sp.  gr.  of  oono.  Na,CX)i4-Aq  at  30**. 


8p.  gr. 

Naafco, 

NaKX), 
in  1  1. 

Sp.  gr. 

Na^. 

Na!cO, 
in  11. 

1.310 

28.13 

368.5 

1.220 

20.47 

249.7 

1.300 

27.30 

354.9 

1.210 

19.61 

237.3 

1.290 

26.46 

341.3 

1.200 

18.76 

225.1 

1.280 

25.62 

327.9 

1.190 

17.90 

214.0 

1.270 

24.78 

314.7 

1.180 

17.04 

201.1 

1.260 

23.93 

301.5 

1.170 

16.18 

189.3 

1.250 

23.08 

288.5 

1.160 

15.32 

177.7 

1.240 

22.21 

275.4 

1.150 

14.47 

166.4 

1.230 

21.33 

262.3 

1.140 

13.62 

155.3 

(Lunge,  Chem.  Ind.  1882.  320.) 
Sp.  gr.  of  Na,COi-|-Aq  at  23". 


8^ 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


% 

NatCOi 


0.370 
0.741 
1.112 
1.48*2 
1.853 
2.223 
2.594 
2.965 
3.335 
3.706 
4.076 
4.447 
4.817 
5.188 
5.558 


Sp.  gr. 


1.0038 
1.0076 
1.0114 
1.0153 
1.0192 
1.0231 
1.0271 
1.0309 
1.0348 
1.0388 
1.0428 
1.0468 
1.0508 
1.0548 
1.0588 


? 


X 


NaiCO. 


5.929 

6.299 

6.670 

7.041 

7.412 

7.782 

8.153 

8.523 

8.894 

9.264 

9.635 

10.005 

10.376 

10.746 

11.118 


-yTTtT^ 


8p.  gr. 


1.0628 
1.0668 
1.0708 
1.0748 
1.0789 
1.0636 
1.0871 
1.0912 
1.0953 
1.0994 
1.1035 
1.1076 
1.1117 
1.1158 
1.1200 


abv^QOgiC 
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Sp.i 

ajr.  of  NA,CX),+Aq  at  23**— Co«/i»ucd. 

^^ 

SI 

Na^, 

Nbj&O, 

Sp.  gr. 

41 

Sp.gr. 

31 

11.488 

1.1242 

15.195 

1.1662 

32 

11.859 

1.1284 

42 

15.556 

1.1704 

33 

12.230 

1.1326 

43 

15.936 

1.1746 

34 

12.60C 

1.1368 

44 

16.307 

1.1788 

35 

12.971 

1.1410 

45 

16.677 

1.1830 

36 

13.341 

1.1452 

46 

17.048 

1.1873 

37 

13.712 

1.1494 

47 

17.418 

1.1916 

38 

14.082 

1.1536 

48 

17.789 

1.1959 

39 

14.530 

1.1578 

49 

18.159 

1.2002 

40 

14.824 

1.1620 

50 

18.530 

1.2045 

(Schiff,  A.  118.  186.) 


Sp.  gr.  of  Na,CO,+Aq  at  23.3**.    a 
of  grms.  X  H  ™of' 


,    _    number 

, wt.,  dissolved  in  1000 

grms.  HjO;  6=8p.  gr.  if  a=*NajCOi, 
lOHjO  (14  mol.  wt.-143);  c=8p.  gr.  if 
a-Na,CO,  (J4  mol.  wt.=53). 


a 

b 

c 

n 

6 

c 

1 

2 
3 
4 

1.048 
1.086 
1.117 
1.142 

1.052 
1.100 
1.145 
1.187 

5 
6 

7 

1.163 
1.182 
1.198 

1.226 

(Favre  and  Valson,  C.  R.  79.  968). 


Sp.  gr.  of  Na,CO,+Aq  at  18^ 

NajfcOi 

Sp.gr. 

Na«60a 

Sp.gr. 

5 
10 

1.0511 
1.1044 

15 

1.1590 

(Kohlrausch,  W.  Ann.  1879. 1.) 
Sp.  gr.  of  NaiCO,+Aq. 


g.-cquivalenU 
NaiCO.  per  1. 

t*> 

Sp.  gr.  t°/t°. 

0.002524 

16.004 

1.0001418 

0.005041 

16.026 

1.0002844 

0.01006 

16.049 

1.000568 

0.02501 

16.028 

1.001413 

0.04954 

16.050 

1.002789 

0.10188 

16.030 

1.005699 

0.24646 

16.041 

1.013598 

0.002628 

16.051 

1.0001473 

0.003948 

16.088 

1.0002216 

0.009182 

1^081 
,1«089 

1.0005181 

0.01830 

1.001033 

0.10842 

16.042 
16.055 

1.C06048 

0.21570 

1.011910 

0.4297 

15.14 
|6.05 

1.02346 

2.5015 

1.12533 

T 


(Kohlrausch,  W.  Ann.  1894,  68.  26.) 


Sp.  gr.  of  Na,CO,+Aq  at  t^    H,0  at  4**  =  1 


f 

%  NajCX)« 

Sp.gr. 

60** 

28.74 
25.20 
22.25 
18.23 
14.06 

1.2971 
1.2546 
1.2191 
1.1746 
1.1277 

80** 

28.59 
18.26 

1.2807 
1.1607 

(Wegscheider,  M.  1905,  26.  690.) 

Sp.  gr.  of  dil  Na,C0,4-Aq  at  20.004**. 
Conc.=g.  equiv.  NasCX)i  per  1.  at  20.004 
and  730  mm. 
Sp.  gr.  compared  with  HiO  at  20.004*"  ^  1 


Cone. 

Sp.gr. 

o.ooco 

1.000,000,0 

0.0001 

1.000,005,6 

0.0002 

1.000,011,2 

0.0004 

1.000,022,5 

0.0005 

1.000,028,1 

0.0010 

1.000,056,3 

0.0020 

1.000,112,7 

0.0040 

1.000,225,8 

0.0050 

1.000,282,4 

0.0100 

1.000,564,8 

(Lamb  and  Lee,  J.  Am.  Chem.  Soc.  1913,  86 
1685.) 

NaiCOi+Aq  containing  5%  NaiCX)t  boil 
at  100.5*';  10%  NajCO,,  at  101.1**;  15^ 
Na,CX),,  at  101.8^    (Gerlach.) 

Sat.  solution  boils  at  104.4**  (Griffiths 
1826);  106**  (Kremers);  104^  (Payen.) 

Sat.  solution  forms  a  crust  at  104.1**,  anc 
contains  42.2  pts.  NatCOi  to  100  pis.  H,p 
highest  temp^ture  observed,  105**.  (Ger 
lach,  Z.  anaL26.427.) 

B.-pt.  of  NasCOs+Aq  containing  pts.  NasCX> 
to  100  pts.  HtO.  G-^according  to  Gen 
lach  (Z.  anal.  26.  458);  L^according^ 
Legrand  (A.  ch.  (2)  69.  426). 


B.-pt. 

G 

L 

B.-pt. 

G 

100.5** 

5.2 

7.5 

103.5** 

36.2 

101.0 

10.4 

14.4 

104.0 

41.2 

101.5 

15.6 

20.8 

104.5 

46.2 

102.0 

20.8 

26.7 

104.63 

102.5 

26.0 

32.0 

105.0 

5i.2 

103.0 

31.1 

36.8 

41.4 
44.1 

47. 
48.J 


■A 


Less  sol.  in  dil.  NH40H+Aq  than  in  H 
(Fresenius.) 

See  also  under  Ammonia. 

Solubility  of  NaiC0,+NH4Cl.    See  unda 
Ammonium  Chloride. 

SolulMlity  of  NasCOs+KtCOs.    See  und« 
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The  recmrocal  aolubility  of  sodium  car- 
ooate  ana  sodium  hydrogen  carbonate  in 
IjO  has  been  det^-mined.  (de  Paepe,  C.  A. 
HI,  2603,  and  1912,  2723.) 

nhibOity  of  NajCO,+NaHCO«  in  HjO  at 
25**. 


t  per  100  g.  HtO    | 

S»KCO. 

NaaCO. 

0 

28.3 

2.1 

27.3 

4.2 

26.5 

0.7 

19.2 

7.3 

12.4 

9.0 

6.2 

10.1 

1.0 

Solid  phaM 


Na,CX),.10H,O 

(( 

Na,CO,.lOH,0  +NaHCO, 
NaHCX), 


Solubility  of  NaiCOt+NaBr  in  HfO  at  30** 


Nai&O. 


de  Paepe,  Boll.  Soc.  Chim.  Belg.  1911,  25. 
174.) 

Bohibility-  of  Xa,CO,+NaHCOi  in  H,0  at 
25^ 


27.98 

27.54 

26.72 

26.23 

23.40 

22.68 

19.86 

19.57 

18.11 

8.45 

6.90 

3.04 

2.99 

2.60 

0 


R-pw  L 


\»BCO,  NmsCOt 


9S.7 
50.8 
27.6 

0.0 


0.0 
216.6 
276.3 

276.4 


Solid  phase 


NaHCX). 

NaHCOi +NatCO».NaHC03.2HtO 

N  a,COa,NaHCX)i.2HiO  +NaKX)^ 

lOHiO 

NasOClOHtO 


McCoy  and  Test,  J.  Am.  Chem.  Soc.  1911, 
38.  474.) 

Equilibrium    between   NatCX^t,   NaHCX)i 
utd  00s.     See  under  Carbonate,   sodhim 


Sotability  of  NaNO,  in  Na,CO,+Aq  at  10*. 


:■  1000  ecm.  HiO 

SoUdphaw 

V»NO« 

NajCO. 

TW.g 

8715 
119.8 

NaNO, 

NaNO,,  NajCO, 

NatCO, 

(Kremann,  M.  1909,  80.  325.) 
Udafity  of  NaNOt  in  Na,CX^,+Aq  at  24.2"* 


la  1000 


HjO 


^»NO» 


n3.58 
144  50 
«7.75 
i443 
43».6 


NasCOa 


Solid  phase 


59.61 
217.85 
246.30 
263.30 

28.55 


NaNO, 

« 

NaN0,+Na,C0,.7H,0 

Naicb,.7H,0 
Na,CJO,.10H,O 
Na,CJO,.10H,O 


(Kremann.) 


NaBr 


0 
2.41 
4.06 

6.26 
11.00 
12.22 
16.88 
16.95 
19.32 
33.39 
36.13 
44.75 
45.31 
45.68 
49.40 


Solid  phase 


NafCOa.lOHjO 


NatCO*.  lOHiO  +NaiCO».7HjO 
Na,COa.7HK) 


Na»COa.7HjO  4-NaaCOa.HiO 
Na«COa.HtO 


NaBr.2HiO  -|-NaiCOa.HiO 
NaBr.2H30 


(Gocheret,  Dissert.  1911.) 

Solubility  in  NaCl+Aq.  100  pts.  HjO  dis- 
solve pts.  NaCl  and  pto.  Na,CO+10HsO, 
when  that  salt  is  in  excess  at  15*^. 


Pt»l 

NaCl 

Pu. 

NaK^Oa 
+10H2O 

Pts. 
NaCl 

Pts. 
Na^Oa 
+IOH1O 

0.00 

4.03 

8.02 

12.02 

16.05 

19.82 

61.42 
53.86 
48.00 
43.78 
40.96 
39.46 

23.70 
27.93 
31.65 
35.46 
sat. 
37.27 

39.06 
39.73 
41.44 
43.77 

45.32 

Solubility  of  anhydrous  NatCO,  in  100  pts. 
NaCl+Aq  containing  %  NaCl  at  15^ 


%  NaCl 

Pts.  NaK^Oa 

%  NaCl 

Pts.  NatCOa 

0 

16.408 

12 

10.488 

.    1 

15.717 

13 

10.244 

2 

15.060 

14 

10.041 

3 

14.438 

15 

9.880 

4 

13.851 

16 

9.762 

5 

13.299 

17 

9.686 

6 

12.783 

18 

9.655 

7 

12.305 

19 

9.667 

8 

11.864 

20 

9.725 

9 

11.461 

21 

9.828 

10 

11.097 

22 

9.997 

11 

10.773 

I        •••• 

(Reich,  W.  A.  B.  99,  2b.  433.) 
Solubility  of  NaiCO,+NaCl  in  H,0  at  30*. 


Vc  Vo 

NajCOa     NaCl 


27.98 

27.48 
27.12 
26  82 
25.59 
24.26 


0 

0.9 
3.33 
4.15 
5.17 
5.93 


Solid  phase 


NaiCOa.lOH«0 


\ajC(^^  10HjO+N8iCOa.7HsO 
NatCOi.7HjO 
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Solubility  of  Na,COi+NaCl  in  H,0  at 
^---CotUinued, 


NasdOi 


22.76 

20.72 

18.00 

14.81 

9.71 

5.05 

0 


Nafcl 


10.24 
11.49 
14.12 
16.26 
18.76 
21.94 
26.47 


Solid  phase 


NatCO.THiO  4-NajCOi.HtO 

Na>CX)j.HjO 

NaCI+NaiCO«.HfO 

NaCl 


(Cocheret,  Dissert.  1911.) 
SolubiUty  of  Na,COi+NaI  in  H,0at30r 


a^. 

& 

27.4 

0 

26.5 

2.4 

25.5 

4.7 

25.2 

5.2 

24.4 

8.6 

24.3 

9.5 

23.0 

11.2 

20.8 

14.0 

20.0 

15.7 

18.7 

18.4 

15.3 

25.4 

13.1 

29.1 

10.4 

33.3 

6.4 

40.4 

4.2 

46.0 

3.1 

49.5 

2.7 

51.0 

1.5 

54.6 

0.9 

57.6 

0.6 

61.2 

0.3 

65.6 

0.0 

65.5 

Solid  phase 


NajC?O».10HjO 


XR^Oa.l0HjO+NasCO».7H*O 
NaiCOi.7HjO 


Na5.COa.7H«0-i  Na.CO».HK) 
NaiCO*.H,0 


NaI.2Hi<)  +Na3CO».H.CJ 
XRI.2H-0 


Solubility,  of  Na,(X)i  in  alcohol +Hrf)  at  30' 


%  NasCOi    %  alcohol 


(Cocheret,  Dissert.  1911.) 

Insol.  in  liquid  CX)i.  (Biichner,  Z.  phys. 
Ch.  1906, 54. 674.)  _.      ^       ^^ 

Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Insol.  in  alcohol.    (Fresenius.) 

SI.  sol.  in  absolute  alcohol;  apparently  insol. 
in  an  alcoholic  solution  of  soap.  (Duffy, 
Chem.  Soc.  5.  305.) 

Solubility  of  Na,CO,  in  ethyl  alcohol  at  20^. 


Alcohol,  wt.  per  cent 


44 
46 
48 
50 
54 


g.  NarCOa  per  100  g. 
Holution 


1.7 

1.13 

0.9 

0.84 

0.80 


(Linebarger,  A.  Ch.  J.  1892, 14.  380.) 


27.4 
26.61 
f26.14* 
1.38 
0.62 
0.61 
0.53 
0.51 
0.47 
0.40 
0.15 
0.11 
0.07 
0.07 
0.06 
0.06 
0.04 
0.03 


0 
2.64 
3.41 
44.81 
52.99 
53.26 
55.70 
56.56 
62.61 
63.20 
72.80 
73.06 
78.19 
82.26 
86.76 
90.95 
93.09 
95.06 
95.65 
98.46 


r 


Solid  phaae 


NatCO».10H.O 


NaiCOa-lOHiO  H-NatCO».7H5< 
NajC0».7H«0 


Na«CX)j.7HfO  +Na«OO».Hs0 
XaaCO».HtO 


Na,COa.H»OH-NaiCOa 
NatCOa  . 


♦  Conjugated  liquid  phases. 

(Cocheret,  Dissert.  1911.) 
See  aUo  under  Na,COi+H,0,  +7H«0  an 
+10H,O. 

Not  decomp.  by  1  pt.  H,S04+6  pta.  afc 
solute  alcohol. 

Not  decomp.  by  alcoholic  solutions  of  ra« 
mic,  tartaric,  or  glacial  acetic  adds;  alow^ 
decomp.  by  HNOi+absolute  alcohol. 

SolubiUty  of  Na,CO,+NaBr,  NaCl  an 
Nal  in  alcohol.  Numerical  data  given  b 
Cocheset  (Dissert.  1911),  reported  in  Tabk 
annuelles  intemationales  des  Constants,  eU 
for  1911. 

Solubility  of  NaiCO»  in  propyl  alcohol  at  20 

Alcohol,  wt.  per  cent 


(Lin^arger,  A.  Ch.  J.  1892, 14.  380.) 


A  full  discussion  of  the  solubility  of  NsxCC 
in  propyl,  and  aUyl  alcohol  is  given  by  Franl 
forter  and  Temple  (J.  Am.  Ch.  Soc.  1915,  T 
2697). 

Insol.  in  CSs.  (Arctowski,  Z.  anorg.  189^ 
6. 257.)      ' 

Insol.  in  benxonitrile.  (Naumann,  B.  191' 
47.  1370.) 

Insol.  in  methyl  acetate  (Naumann,   1 
1909,  48.  3790);  eUiyl  aoeUte.    (Na 
B.  1904,  87.  3602.) 

Digitized  by  V^OOQIC 
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SolubOiW  in  mixtures  of  pyridine  and  HsO 
torn  -65*  to  +200*.  Solubility  curves  are 
poL  (Llmbosoh,  Chem.  Soo.  1909,  96  (2), 
(72.) 

IsBoL  in  acetone  and  in  methylal.  (Eid- 
Bun,C.C.1899,  n.  1014.) 

100  g.  glycerine  (sp.  gr.»  1.262)  dissolve 
K3  g.  NasCOi  at  15-16''.  (Ossendowski, 
PbniLj.  1907,  79.  675.) 

100  f .  sat.  solution  in  glycol  contain  3.28- 
l.4g.Na,C0,.      '-*-'-      ~  • 
1907, 2L  141.) 


3.4  g.  NasCO,.    (de  Coninck,  Bull.  Soc.  Belg. 


X^ 


100  g.  sat.  Na»COi-f  sugar +Aq  contain 
m  f.  NarfX>,-|-64.73  g.  sugar  at  31.25**. 
(Kohk,  Z.  V^.  Zuckerind.  1897, 47. 447.) 

+H/).  Takes  up  HtO  from  the  air.  Less 
dL  in  H,0  at  104^  tiian  at  38'' :  at  15-20^  100 
pti.  H]0  dissolve  52.4  pts.  of  this  salt,  cal- 
eohted  as  NatCX>«.  Insol.  in  alcohol. 
fLowd.) 

Solubility  in  100  pts.  HsO  at  f*. 


C<jm)ct«d  t**. 
(HydxogBD  scale) 


29.86 
29.89 
31.80 
35.17 
35.37 
35.66 
35.86 
36.45 
36.90 
37.91 
38.92 
40.94 
40.93 
43.94 


Pu. 
anhydrous  salt 


50.53 
50.75 
50.31 
49.63 
49.67 
49.37 
49.44 
49.36 
49.29 
49.11 
49.09 
48.51 
48.52 
47.98 


^dband  McAdam,  J.  Am.  Chem.  Soc.  1907, 
29.  726.) 

Solubility  in  alcohol +Aq. 
Composition  of  the  alcohol  and  water  l^ers 
■oootaet  with  the  solid  phase  NasGOs+HtO. 


Alcohol  layer 


•ftlcohol      Bait 


S5.8 

M.O 
61.0 
82.0 
02.9 


0.9 
0.4 
0.4 
0.3 
0.3 


% 
water 


43.3 
38.6 
38.6 
37.7 
36.8 


Water  layer 


alcohol      saJt       water 


2.3 
1.2 
1.2 
1.1 
1.0 


28.8 
31.5 
31.9 
32.1 
32.4 


68.9 
67.3 
66.9 
66.8 
66.6 


(Ketner,  Z.  phys.  Ch.  1902,  39.  651.) 

^3H,0.    (Sdiickendants.  A.  165.  359.) 

jSHiO.   (Persos,  Pogg.  42.  303.) 

^ot  efflorescent.    Sol.  in  HtO. 

-«HA    (MitacherUch,  Pogg.  8.  4410 

^THiO.    £ffl<M^0cent.    Two  salts,  7HsO 

♦  (-+  8H,0  of  Thomson),  and  7H,0 

«J   See  a(n>  under  NaiCOi. 


Solubility  in  100  pts.  HsO  at  t^ 


Corrected  t*. 

Pts. 

(Hydrogen  scale) 

anhydrous  salt 

30.35 

43.50 

31.82 

45.16 

32.86 

46.28 

34.37 

48.22 

34.76 

48.98 

35.15 

49.23 

35.17 

49.34 

35.62 

50.08 

(Wells  and  McAdam,  J.  Am.  Chem.  Soc.  1907, 
29.  726.) 

Composition  of  the  solutions  which  can  be 
m  equilibrium  with  NasCOt+7HsO/9  at 
different  temperatures. 


f 

%  NaKX). 

32.1 

31.8 

32.5 

32.1 

33.3 

32.7 

33.9 

33.0 

34.5 

33.9 

(Ketner,  Z.  phys.  Ch.  1902,  89.  646.) 

Composition  of  the  alcohol  and  water  layers 
m  contact  with  the  solid  phase,  NasCOf + 
7HsOi9,  at  different  temperatures. 


alcohol     sfut 


33.2 

32.3 

31.9 

31.45 

31.2 


Alcohol  layer 


58.1 
56.1 
54.8 
53.5 
52.4 


0.5 
0.6 
0.7 
0.7 
0.8 


% 
water 


42.4 
43.3 
44.5 
45.8 
46.8 


Water  layer 


%  al- 
cohol 


1.4 
1.5 
1.7 


31.0 
30.2 
29.8 
29.3 
29.3 


% 
water 


67.6 
68.3 
68.5 


(Ketner.) 

Composition  of  the  two  liquid  layers  which 
at  different  tempa*atures  can  be  in 
metastabile  equilioriimi  with  NasCOi+ 
7H,Oi8. 


Alcohol  layer 

Water  layer 

t** 

aloo&ol 

sSt 

% 

water 

cohol 

sSt 

% 
water 

28.9 
26.6 
23.0 

46.9 
39.1 
24.5 

1.3 
1.3 
6.7 

51.8 
59.6 
68.8 

2.3 
3.3 
7.0 

26.3 
25.4 
20.2 

71.4 
71.3 
72.8 

(Ketner.) 

+10HsO.  Efflorescent.  Sol.  in  1.05  pts. 
HtO  at  23^  and  sat.  solution  has  sp.  gr. 
1.1995.    (Schiff,  A.  109.  326.) 

Melts  in  crystal  HsO  at  34''.  (Tilden, 
Chem.  Soc.  46.  409.) 

See  above  under  Na^^j J(^r  (uf^^f^ 
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SolubiUty  in  100  pts.  Hrf)  at  f . 

Corrected  t*. 

Pt8. 

(Hydrogen  scale) 

anhydrous  salt 

27.84 

34.20 

29.33 

37.40 

29.85 

38.89 

30.36 

40.12 

31.45 

43.25 

31.06 

43.95 

31.72 

44.21 

32.06 

45.64 

(Wells  and  McAdam,  J.  Am.  Chem.  Soc.  1907, 
29.726.) 

Sat.  solution  at  25*^  contains  29.37  g.  anhyd. 
NatCOi  in  100  g.  H,0.  (Osaka,  J.  Tok.  Ch. 
Soo.  1911,  82.  870.) 

Sat.  solution  at  25**  contains  28.3  g.  anhyd. 
NaiCO,  in  100  g.  HsO.  (de  Paepe,  Bull.  ^. 
Chim.  Belg.  1911,  26.  174.) 

Sat.  solution  at  30*"  contains  27.4r-27  98  g. 
anhyd.  NaiCOt  in  100  g.  of  the  solution. 
(Cocheret,  Dissert.  1911.) 

Sat.  solution  at  25^  contains  27.64  g.  anhyd. 
NasCX)|  in  100  cc.  of  the  solution.  (McCoy 
and  Test,  J.  Am.  Chem.  Soc.  1911,  88.  474.) 

Solubility  in  alcohol. 

Composition  of  the  alcohol  and  water  layers 
m  contact  with  the  solid  phase,  NasCOi + 
lOHtO,  at  diflfo'ent  temperatures. 


Alcohol  layer 

Water  layer 

t* 

alcohol 

sTft 

% 

water 

%  al- 
cohol 

sTft 

% 

water 

30.6 
29.7 
29.0 
28.2 

47.8 
40.0 
32.7 
23.5 

1.2 
2.1 
3.8 
7.3 

61.0 
57.9 
63.5 
69.2 

2.3 
2.9 
4.3 
7.9 

27.8 
26.5 
22.7 
18.6 

69.9 
71.6 
73.0 
73.5 

(Ketner,  Z.  phys.  Ch.  1902,  89.  651.) 

Solubility  in  alcohol +Aq. 

Liquids  which  can  be  in  equilibrium  with 
Na,CO,+10H,Oat21*. 


%  alcohol 


0 

6.2 
16.3 
26.1 
39.2 
58.2 
67.1 
73.3 


%  salt 


18.6 
12.7 
6.9 
3.2 
1.2 
0.2 
0.1 
0.06 


%  water 


81.6 
81.1 
77.8 
70.7 
59.6 
41.6 
32.8 
26.64 


(Ketner.) 


Composition  of  the  alcohol  liauids  which  can 
be  in  equilibrium  with  NasCOt+lOHsO 
and  NajCO,+7HtO/5  at  different  tem- 
peratures. 


t* 

%  alcohol 

%Balt 

%  water 

29' 
26** 
21« 

62.3 
67.8 
73.3 

C.3 
0.1 
0.06 

37.4 
32.1 
26.6 

(Ketner.) 

See  also  under  NasCOs. 

+16Hrf).    (Jacquelain,  A.  80.  241.) 

Sodium  hydrogen  carbonatet  NaHCOi. 

100  pt«.  cold  HsO  dissolve  7.7  pta.  NaHCOs.  (Ro«e, 
Schw.  J.  6.  52.) 

100  pts.  HjO  at  11. 25**  dissolve  8.27  pU.  NaHCOj  U> 
form  solution  of  1.0613  sp.  gr.  (Anthon.  Dincl.  Ifl 
216.) 

100  pts.  HtO  dissolve  at— 
Qo       iQO       20**       30' 
8.95    10.04    11.15    12.24  pts.  NaHCO,, 

40''       50**       60'       70** 
13.35    14.46    15.67    16.69  pts.  NaHCO,. 
(Poggiale,  A.  ch.  (3)  8.  468.) 

100  pts.  HsO  dissolve  pto.  NaHCOi  at  f*. 


Pta. 

Pts. 

t* 

NaHCOj 

t* 

NaHCX)a 

t* 
42 

0 

6.90 

21 

9.75 

1 

7.00 

22 

9.90 

43 

2 

7.10 

23 

10.06 

44 

3 

7.20 

24 

10.20 

45 

4 

7.36 

25 

10.36 

46 

6 

7.46 

26 

10.50 

47 

6 

7.60 

27 

10.66 

48 

7 

7.70 

28 

10.80 

49 

8 

7.86 

29 

10.96 

50 

9 

8.00 

30 

11.10 

61 

10 

8.16 

31 

11.25 

52 

11 

8.25 

32 

11.40 

63 

12 

8.40 

33 

11.55 

64 

13 

8.56 

34 

11.70 

56 

14 

8.70 

36 

11.90 

56 

15 

8.86 

36 

12.05 

67 

16 

9.00 

37 

12.20 

58 

17 

9.15 

38 

12.36 

59 

18* 

9.30 

39 

12.60 

60 

19 

9.40 

40 

12.70 

, . 

20 

9.60 

41 

12.90 

•• 

Pta. 
NaHCOi 


13.05 
13.20 
13.40 
13.65 
13.75 
13.90 
14.10 
14.30 
14.46 
14.65 
14.86 
15.00 
15.20 
15.40 
16.60 
15.80 
16.00 
16.20 
16.40 


(Dibbits,  J.  pr.  (2)  10.  417.) 

Experiments  with  solutions  of  sodium  hy- 
drogen carbonate  show  that  they  mduaUy 
decompose  after  a  time.  (Treadwell,l6.  anorg. 
1898,  17.  204.) 

The  source  of  error  of  many  solubility  de- 
terminations of  this  substance  is  due  to  loss 
of  COs.  Solutions  exposed  to  the  air  lose  COt. 
(McCoy,  Am.  Ch.  J.  1903,.  29.  438.) 

1  1.  sat.  solution  at  25*'  contains  98.4  g. 
NaHCOi.  (McCoy  and  Test,  J.  Am.  Chem. 
Soc.  1911,  83.  474.y 
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NaHOOt+Aq  sat.  at  16*  has  sp.  gr.» 
1.06904.    (Stolba.) 

Nearly  insol.  in  sat.  NaCl,  or  NafS04+Aq. 
(Balmain,  B.  6.  121.) 

Equilibnum  between  NasCOs  stid  NaHCOi 

in  H|0  and  in  contact  with  the  air. 

System:  NajCX),,  NaHCX),,  and  CX)i. 

Temperature,  25*  C. 


Amount 

•olutioQ  uaod 

for  titration 

cc. 


50 

50 

20 

20 

10 

10 

10 

10 

2 

2 

3 


Amount 

Na  combined 

asNaiCOi 

Percent 


8.7 
20.0 
37.3 
59.3 
64.0 


Amount  Na 

combined  as 

NaHCOl 

Percent 


91.3 
80.0 
62.7 
40.7 
36.0 


Temperature,  37*  C. 


Amount 

Amount 

Amount 

solution  used 

Na  combined 

Na  combined 

for  titration 

asNasCOi 

as  NaHCOi 

cc. 

Per  cent 

Percent 

50 

10.5 

89.5 

50 

20 

21.1 

78.9 

20 

IC 

41.3 

58  7 

10 

IC 

64.5 

35.5 

10 

2 

81.9 

18.1 

2 

2 

9 

86.5 

13.5 

2+ 

83.4 

16.6 

2 

Temperature,  50*  C. 


Amount 
solution  used 
fortitrstion 


50 
25 
20 
20 
10 
20 
10 
10 
10 

2 

2 

2 

2.1 

2 


Amount 

Na  combined 

asNaiCOa 

Per  cent 


22.2 
32.9 
50.7 
70.0 
81.0 
86.8 
87.1 


Amount 
Na  combined 
asNaHCXDa 

Per  cent 


77.8 
67.1 
49.3 
30.0 
19.0 
13.2 
12.9 


Temperature,  75*  C. 


Gram 
atoms  Na 
per  liter 


0.003 

0.019 
0.036 
0.270 
0.702 
6.56 


Amount 

solution  used 

for  titration 

oc. 


50 

25 

25 

20 

20 

10 

10 

5 

5 

1 

1 

1 

1 


Amount 

Na  combined 

as  NasCOi 

Per  cent 


25.7 

34.8 
55.7 
79.5 
85.0 
84.8 


Amount 
Na  combined 
as  NaHCOi 

Per  cent 


74.3 

65.2 
44.3 
20.5 
15.0 
15.2 


System:  Na,CO,  and  NaHCO,  at  25*  C. 


ToUl  salts 
dinolved 

NajCO* 

NaHCO. 

grams 

Weight 
Grams 

Per  rent 

Weight 
Grams 

Percent 

0.3555 

1.1053 

4.0443 

14.6558 

56.3982 

0.0203 

0.1505 

1.1041 

7.0212 

29.8223 

5  71 
13.62 
27.30 
47.91 
52.88 

0  3352 
0.9548 
2.9402 
7.6346 
26.5759 

94.29 
86.38 
72.70 
52.09 
47.12 

(Cameron  and  Briggs,  J.  phys.  Chem.  1901, 
5.540.) 

100  g.  a  cohol  of  0.941  sp.  gr.  dissolve  1.2  g. 
NaHCO,  at  15.5*. 

100  g.  glycerol  dissolve  8  g.  NaHCOi  at 
15.5*.  (Ossendowski,  Pharm.  J.  1907,  79. 
575.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  48.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  48.  314.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Sodium  (iihydrogen  tricarbonate, 
Na4H,(CO.),+3H,0. 

More  sol.  than  NaHCOi,  less  sol.  than 
Na,CO,  in  H,0.    (Rose,  Pogg.  34.  160.) 

100  pts.  HsO  dissolve,  calculated  as  2NasO, 
3C0,— 


at   0*    12.63  pts. 
"10*    15.50    " 
*'20*    18.30    " 
"30*    21.15    " 
"40*    23.95    " 
"50*    26.78    " 

at   60*    29.68  pte. 
"    70*    32.55    " 
"    80*    35.8      " 
"   90*    38.63    " 
"100*    41.59    " 

(Poggiale,  A. 

ch.  (3)  8.  468.) 

Min.    Trona, 
2HiO. 


Urao.      See   NaiH(CO,),+ 
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rrisodium  hydrogen  carbonate,  NasH(COt)s 
+2H,0. 

Sol.  in  HjO. 

True  formula  of  "Trona"  and  "Urao." 
(Zepharovich,  Zeit.  Kryet.  18.  135;  de  Mon- 
deeu-,  C.  R.  104.  1505.) 

Sodium  thorium  carbonate,  3NasCX)i, 
Th(C0,),+12HA 
Decomp.  by  HsO.    (Cleve.) 

Sodium  uranyl  carbonate,  2NatCOs, 
(UO,)CO,. 
Slowly  sol.  in  HsO.   Solution  sat.  at  15^  has 
sp.  gr.  =  1.161.    (Anthon,  Dingl.  156.  207.) 

Sodium  yttrium'carbonate,  NasCX)i,  Ys(COi)s 
+4H,0. 
Ppt.    Not  decomp.  by  cold  HsO.    (Cleve.) 

Sodium  zhic  carbonate,  3NatO,  8ZnO.  llCOz 
+8H/)-3NasCO,,  8ZnCO,+8H20. 
SI.  decomp.  bv  pure  H,0.    (Wdhler.) 
Less  easily  decomp.  by  HsO  than  most 

double  carbonates.    (Deiolle,  A.  ch.  (3)  88. 

101.) 
NasO,  3ZnO,  4COs+3HsO.     (Kraut,   Z. 

anorg.  1897,  18.  13.) 

Sodium  carbonate  sulphite,  NasCO,,  2NasS0i 
+21H,0. 
Sol.  in  hot  HsO,  si.  sol.  in  cold  HsO.   (John- 
son, J.  Soc.  Chem.  Ind.  1895,  U.  271.) 

Strontium  carbonate,  SrCX)<. 

Sol.  in  18,045  pts.  HsO  at  ordinary  temp. 
(Fresenius.) 

Sol.  in  12,522  pts.  HsO  at  15^  (Kremers, 
Pogg.  86.  247.) 

Sol.  in  33,000  pts.  HsO.  (Bineau,  C.  R.  41. 
511.) 

Less  sol.  in  HsO  than  SrS04.    (DulonR.) 

Sol.  in  1536  pts.  boiling  HsO.  (Hope, 
Edinb.  Trans.  4.  5.) 

Calculated  from  electrical  conductivity  of 
SrCO,+Aq,  SrCO.  is  sol.  in  121,760  pts. 
HsO  at  8.8^  and  91,468  pte.  at  24.3**  (HoUe- 
mann,  Z.  phys.  Ch.  12.  130). 

1  1.  HsO  difflolves  11  mg.  SrCO,  at  18^ 
(Kohhausch  and  Rose,  Z.  phys.  Ch.  12.  241.) 

"SolubiUty  product" -15.67  X  10->«  mol. 
Utre.  (McCoy  and  Smith,  J.  Am.  Chem. 
Soc.  1911,  88.  473.) 

Sol.  in  833  pts.  HsCO,+Aq  at  10^ 
(Gmelin.)  ^„,  ^„ 

Sol.  in  56,545  pts.  HsO  containmg  NH4OH 
and  (NHOsCO,.  ^      ^ 

Quite  sol.  in  NH4a-|-Aq  or  NH4N0,+Aq. 
but  reprecipitated  on  addition  of  NH4OH  and 
(NH4)sC0,+Aq.    (Fresenius.) 

Partially  decomp.  by  boiling  with  aqueous 

inliiUons     of     KsSO*,      Na,S04,      CaSO*, 

8O4,  MgS04,  Na,HP04^  (NH4),HP04, 


NasAsOs,  KsAsOs,  KsCO*,  Na,C,04,  NaF, 
and  KsCi04.  Decomp.  is  complete  with  the 
NH4  salts.    (Dulon«,  A.  ch.  82.  286.) 

SI.  decomp.  by  Na,S04,  or  K,S04-f  Aq. 
(PeraoB.)    . 

Easily  sol.  in  NH4  chloride.  nitrate^jOr 
succinate+Aq,  but  less  so  than  BaCX>i. 
(Fresenius.)  Sol.  in  ferric  salts+Aq,  with 
pptn.  of  FesOcHe.  Sol.  in  Na  dtrate+Aq. 
(Spiller.)  Not  decomp.  by  a  mixture  of  1  pt. 
HsS04  and  6  pts.  absolute  alcohol,  or  by  al- 
coholic solutions  of  tartaric,  racemi&  citric, 
or  glacial  acetic  acids;  immediatdy  deo<»np. 
bv  HNOs+absolute  alcohol,  or  H,C/>4+ 
abs.  alcohol. 

Solubility  of  SiCO,  in  NH4CH-Aq. 


%  NHiCl 

%SrCOi 

5.35 
10 
20 

0.179 
0.259 
0.368 

Na^s,      (NH4),S0„      Na,B407 


(Cantoni  and  Goguelia,  Bull  Soc.  1905,  (3) 
88.  13.) 

Insol.  in  liquid  NHj.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  48.  3790);  ethyl  acetate.  (Naumann, 
B.  1904,  87.  3602.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87, 
4329.) 

Insol.  in  acetone  and  in  meihylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Min.  SlrorUianile, 

Strontium  hydrogen  carbonate. 

SrCOs  is  sol.  in  850  pts.  of  a  sat.  solution  of 
CO,  in  HsO. 

Strontium  uranyl  carbonate,  SiO,  2UOt,  2COs 
+16HsO. 
As  Ba  comp.    (Blinkoff,  DiaBeart.  1900.) 

Terbium  carbonate. 

Ppt.  Insol.  in  excess  (NH4)iCO,+Aq. 
(Potratz,  C.  N.  1905,  92.  3.) 

Thallous  carbonate,  TliCO,. 

100  pts.  HsO  dissolve  pte.  TlsCOt  (C -ac- 
cording to  Crookes;  L= according  to  Lamy) 
at— 

15.5**      18**     62^*      100^    100.8" 
4.2     5.23    12.85    27.2      22.4  ptB.  T1,C0,. 
C         L         L  C        L 

Insol.  in  absolute  alcohol  (L),  and  ether  (C). 

Insol.  in  acetone  and  pyridine.  (Naumann, 
B.  1904,  87.  4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  48.  3790.) 

Thallous  carbonate,  add,  TlsO,  2COt. 

Rather  easily  sol.  in  cold  HsO.    (Carstan- 
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TIHCOt.    (Giorgis,  Gazs.  ch.  it.  1894,  34. 
474^79.) 

ThtDons  carbonate  platinocyanide,  TlsCOt, 
Tia>t(CN)4. 
SL  sol.  in  hot,  inaol.  in  cold  HsO.    (Fns- 
ireO,  Chem.  Soc.  (2)  9.  461.) 

Thoiiiim  carbonate,   basic,   2ThOs,   COi+ 
ZEfi. 

In»l.  in  COf+Aq,  but  sol.  in  excefls  of 
alkali  ctrbonates+Aq,  if  conc^ 

Hb  (ttanoona)  carbonate,  2SnO,  COs. 

EaaQy  decomp.  on  air;  insol.  in  H|0  or 
H/X),-f  Aq.    (Deville,  A.  ch.  (3)  85.  448.) 

Umiyl  carbonate,   basic,   5(U0t)(0H)s, 
3(U0,)OO.+6H,0. 
P|>t.    (Seubert  and  Elten,  Z.  anorg.  1893, 

Tttobium  carbonate,  basic,  Yb(0H)C0,+ 
Efi, 
P|>t,    (aeve,  Z.  anorg.  1902,  82.  146.) 

Ttterbhnn  carbonate,  Ybt(COt)t+4HsO. 
Ppt.    (Cleve,  Z.  anorg.  1902,  82.  146.) 

Tttiiiim  carbonate,  Ys(C0t)t+3H,0. 

InsoL  in  HiO;  very  si.  sol.  in  HiC0|+Aa. 
Sol  in  SOs+Aq  and  all  mineral  acids.  Sol. 
in  NH4  salts,  and  alkali  carbonates+Aq  to 
•omc  extent.  More  sol.  in  (NH4)jC0i+Aq 
than  in  K,COt-hAq.  (Berlin.)  More  sol.  in 
.NH4)2COa+Aq  than  cerium,  but  5  or  6 
times  less  sol.  than  glucinum  carbonate. 
Vauqudin.)  Sol.  in  large  excess  of  KHCOt-h 
Aq.  (Roee.)  Slowly  soL  in  NH4  salts+Aq. 
Beneiius.) 

2ine  carbonates,  basic,  8ZnO,  COs+2HsO; 

5ZnO,  2CO,+3,  or  7H,0:  3ZnO,  COj-h 

H,0;    IlZnO,    4CO,+14H,0;    14ZnO, 

6C0j+PH/);  2ZnO,  CO,+H,0;  8ZnO, 

3CO,+6H,0,  etc. 

All  ppts.  formed  from  Zn  salts  and'  carbo- 

nateB+ Aq.    Sol.  in  2000-3000  pte.  cold  H,0, 

separates  out  on  heating  and  does  not  redis- 


senius.) 

Sol  in  1428  pts.  sat.  HsCOt+Aq.  (Las- 
ttigae.)  Sol.  in  189  pts.  HtCOt+Aq  sat.  at 
^atmos.  (Wacier,  Z.  anal.  6. 107.)  EaaUy 
■ol  in  KOH,  nISh,  NH4OH,  (NH4)rfX),-j- 
Aq,  and  in  adds.  Somewhat  sol.  in  alkali 
bieaifoonatee  and  NH4  salte+Aq.  (Frese- 
nios.)  Sd.  in  hot  (Fuohs),  also  oold  (Brett, 
WT)  NH/3+Aq;  less  sol.  in  NH4N0,+Aq. 
'Brett) 

Sol  in  all  NH4  salts +Aq  excepting  (NH4)  iS 
-f-Aq.  (Temsil,  Bull.  Soc.  (2)  9.  441.) 


Insol.  in  Na,CO,,  or  K,C0|-hAq.  Sol.  in 
ferric  salts+Aq  with  pptn.  of  FesOiHe. 
(Fuchs,  1881.) 

The  carbonates  described  by  Boussingault, 
Wackenroder,  Rose,  and  probably  all  salts 
between  ZnO,  COi  and  5ZnO,  2C0i  are  mix- 
tures.   (Kraut,  Z.  anorg.  1897,  18.  1-15.) 

3ZnO,  C0,+2H,0.  Min.  Zinc  bloom,  Hy- 
drozincUe, 

ZnCOt,  3Zn08Hs.    Min.  AuricatcOe. 

Zinc  carbonate,  ZnCOt. 

1  1.  H,0  at  16*  dissolves  0.01  g.;  1 1.  H,0 
dissolves  1.64  x  10*<  mols.,  or  0.206  g.  ZnCOs 
at  25^.  (Ageno  and  Vidla,  Att.  ace.  Line. 
1911,  20,  II.  706.) 

1  1.  5.85%  NaCl+Aq  dissolves  0.0586  g; 
11. 7.45%  KCl+Aqdissolves  0.0477  g.  ZnCOt. 
(Essen.  Gm.-K.  4, 1. 680.) 

Sol.  in  acids,  KOH+Aq,  and  NH4  salts-h 

Sol.  in  H,CO,+Aq. 

Solubility  in  various  salts+Aq. 


Solvent 

g.  ZnCOa  sol.  in  1  1.  of 
the  solvent 

10%  NaNO,+Aq 

0.058981 

sat.  NaNO,+Aq 

0.149000 

5%  NaQ+Aq 

0.021730 

10%  NaCl+Aq 

0.046564 

sat.  NaCl-hAq 
10%  Na,S04-hAq 

0.130380 

0.009313 

sat.  Na,S04+Aq 

0.P15521 

(Ehlert,  Z.  Elektrochem.  1912,  18.  728.) 

Insol.  in  liquid  NHa.  (Franklin,  Am.  Ch. 
J.  1898,  20.  830.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  87.  4329.) 

Insol.  in  methyl  acetate  (Naimiann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naiunann, 
B.  1910,  48.  314.) 

Min.  Calamin€f  Smithaonite. 

Calamine  is  sol.  in  NH40H+Aq  only  in 
the  presence  of  NH4  salts.  (Brandhorst, 
Zeit.  angew.  Ch.  1904. 17.  513.) 

+HH,0.    (Mikusdi,  Z.  anorg.  1908,  66. 

366.) 

4-H,0.    (Belar,  Zeit.  Kryst.  1890, 17. 126.) 

Zinc  carbonate  ammonia,  ZnCOi,  NH|. 

Slowly  decomp.  by  H|0,  but  not  on  the  air, 
or  by  boiling  with  alcohol.  (Favre,  A.  ch. 
(3)  10.  474.) 

Zinc  carbonate  hydroz]damine,  ZnCOt, 
2NH,0. 
Insol.  in  HsO.    Decomp.  by  adds.    (Gold- 
Schmidt  and  Syngros,  Z.  anorg.  5.  129.) 

Zirconium  carbonate,  3ZrOs,  COs+6HiO. 

Decomp.  by  hot  HsO,  all  C0|  being  given 
off.    (Hermann.) 

Sol.  in  alkali  carbonates +AqOOgie 
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Percarbonic  acid. 
See  Percarbonic  acid. 

Carbonic  anhydride,  COs. 
See  Carbon  dioxide. 

Carbonophosphoric  add. 

Potassium    carbonophosphate,    (KsHP0«)2» 
2C0,,  2KHC0,. 
Known  only  in  solution.    (Barilla,  C.  R. 
1903, 137.  566.) 

Carbonyl  bromide,  COBrt. 

Deoomp.  by  HsO.  (Beeson,  C.  R.  1895, 
ISO.  192.) 

Carbonyl  platinous  bromide,  CO,  PtBrs. 

Sol.  in  H|0  with  almost  instant  decomp. 
Sol.  in  absolute  alcohol.  (Pullinger,  Chem. 
Soc.  59.  603.) 

Quite  easily  sol.  in  hot  CeHc.  insol.  in 
ligroine,  and  can  be  crystallized  from  CCU. 
Very  easily  sol.  in  HBr-fAq.  (Mylius  and 
Fdrster,  B.  S4.  2432.) 

Carbonyl  bromochloride,  COClBr. 
Decomp.  by  H3O.    (Besson.) 

Carbonyl  chloride,  COCls. 

Phosgene,  *  Cold  H2O  dissolves  1-2  vols. 
COClt  gas  with  slow  decomposition.  Alcohol 
decomp.  immediately.  Immediately  absorbed 
by  KOH,  or  NH40H+Aq.  Very  sol.  in  dar 
cial  HCiHtOs.  benzene,  and  most  Uquid  hy- 
drocarbons.   (Berthelot,  Bull  Soc.  (2)  18. 14.) 

Sol.  inSClt. 

1  vol.  AsCli  absorbs  10  vols.  COClj. 

Dicarbonyl  cuprous  chloride,  CutCls,  2CO  + 
4H,0. 
Decomp.  by  air.    (Jones,  Am.  Ch.  J.  1899, 
22.  305.) 

Carbonyl  platinous  chloride,  2C0Cls,  PtCU. 
SI.  deliquescent.    Easily  sol.  in  H|0  with- 
out decomp.;  si.  sol.  in  alcohol.   Almost  insol. 
in  ecu.    (PuUinger,  Chem.  Soc.  59.  600.) 

.lfo;iocarbonyl  platinous  chloride,  CO,  PtCli. 

Decomp.  by  HaO  and  alcohol;  sol.  in  hot 
Ca*.    (SchQUenb«^er,  A.  ch.  (4)  15.  100.) 

Sol.  in  cone.  HCl-f-Aq.  (MvUus  and  Fdr- 
ster.) 

Z>»carbonyl  platinous  chloride,  2C0,  PtCU. 

Decomp.  by  HjO  and  alcohol.  Sol.  in  CCU- 
(SchUtzenberger.) 

Decomp.  by  cone.  HCl-fAq  into  CO  and 
CO,  PtCli.    (Mylius  and  Fdrster.) 


Sesquicubonyl  platinous  chloride,  3G0, 
2PtCU. 
Deoomp.  by  HjO  or  alcohol.    Much  more 
sol.  in  ecu  than  2C0,  PtCU. 

Carbonyl  platinous  iodide,  CO,  Ptis. 

Not  hygroscopic.  Insol.  in,  but  slowly  de- 
comp. by,  HtO.  Easily  sol.  in  bensene  01 
ether,  also  in  dcohol,  which  decomp.  on  warm- 
ing; sol.  in  HI  +Aq.    (MyUus  and  Fdrster.) 

Carbon]^  platinous  sulphide,  CO,  PtS. 

Easily  decomp.  Insol.  in  ordinary  solv^its 
(MyUus  and  Fdrster.) 

Carbonyl  sulphide,  COS. 
HsO  absorbs  1  vol  COS. 


Absorption 

of  COS  by  H,0  at  t**. 

t« 

Coefficient  of  abeorptioo 

0 
10 
20 
30 

1.333 
0.835 
0.561 
0.403 

(Winkler,  Z.  phys.  Ch.  1906,  65.  351.) 

1  ccm.  HtO  at  13.5*  and  756  mm.  pree. 
dissolves  0.8  ccm.  COS.  (Hempel,  Zeit. 
angew.  ch.  1901, 14.  867.) 

1  ccm.  of  a  hydrochloric  acid  solution  of 
CusCU  absorbs  ai>out  0.2  ccm.  COS.  (Hem- 
pel.) 

Carbonyl  f errocyanhydric  acid. 

H,Fe(CO)(CN),. 
Very  sol.  in  HsO:  decomp.  on  heating. 
(Muller,A.ch.  (6)17.94.) 

Cobalt  carbon]^  feirocyanide. 
SI.  sol.  in  HiO;  very  sol.  in  dil.  HNO,-|- Aq. 

(M.) 

Cupric  carbonyl  f errocyanide, 

Cu,lFe(CO)(CN)J,. 
Insol.  in  H,0,  HjSOi,  or  dil.  HNOa-f  Aq, 

(M.) 


Iron  (ferric)  carbonyl  ferrocyanide, 
FeFeCO(CN)». 
Insol.  in  H,0.   Sol.  in  H,C,04+Aq. 
in  acetic,  lactic,  succinic,  tartaric,  and  cii 
acids +Aq,  but  easily  sol.  in  the  neutral  salt 
of  those  acids.    Insol.  in  KCl,  or  KNOt+Ai 
but  sensibly  sol.  in  NaiHP04+Aq.     Ins 
even  on  wanning  in  very  dil.  HsS04,  or  EUPO« 
+Aq.    nvialler.) 

Potassium  carbonyl  ferrocyanide, 
KJ^e(CO)(CN),+3M!H,0. 


100  pts.  H,0 
(MttUer,  C.  R.  104.  992.) 


at  16* 
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Sflrer  carbooyl  f errocyanide, 

Ag,Fe(C6)(CN)». 
IdsoL  in  H,0;  si.  sol.  in  dil.  H,S04,  HCl, 
or  HNOa+Aq;  scarcdy  attacked  by  oonc. 
HCHiOj-l-Aq.    (Mtiller.) 

Sodium  carbonyl  f  errocyanide, 

NaJFe(00)(CN),+6H,0. 
Sd.  inHjO.    (MOller.) 

Urtnyl  carbonW  f errocyanide, 
(UOt).[FeC0(CN),],+5H,0. 

a.  sol.  in  HtO,  but  more  easily  if  HtO  is 
acidified  with  HCsH/),. 

Cericotungstic  acid. 

Amnuminm        cericotnngstate,    2(NH4)sO, 
CejO,,  16WO«+2H/). 
Insol.   in  HsO,  but  deoomp.  by  boiling 
UierewiUi.    (Smith,  J.  Am.  Chem.  See.  1904, 
».  1481.) 

Cedam,Ce. 

Deoomp.  pure  HtO  very  slowly  at  ordinary 
temp.  Not  attacked  by  cold  cone.  HsSOi  or 
red  fuming  HNO..  Sol.  in  dil.  HsSOi+Aq, 
HNOt+Aq,  and  codc.  or  dil.  HCl-fAq. 
iHfllclyrand  and  Norton,  Pogg.  165.  633.) 

Ceroos  bromide,  CeBrs. 

ArUuidrous.  As  the  chloride.  TRobinson, 
Proc.  Roy.  Soc.  87.  150.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  87.  4328.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  4S.  3790.) 

+XH2O.    Very  ddiquescent.    (John.) 

Ceriom  gold  bromide,  CeBrt,  AuBrt+8HsO. 
See  Bromanrate,  cerium. 

Certom  carbide,  CeCs. 

Decomp.  by  fused  alkali  nitrates,  chlorates, 
hydroxides  and  carbonates;  and  by  oonc. 
HjSOf  on  heating.  Insol.  Lq  cone.  HNO«; 
decomp.  by  HsO  and  dil.  acids.  (Moissan, 
C.  R.  1896. 122.  359.) 

CeCi.  Not  attacked  by  hot  cone,  acids. 
DdafoDtaine,  J.  B.  1866.  176.) 

Cenros  chloride,  CeCl«. 

AnKujdraus,  Ddiquescent.  Sol.  in  HiO 
with  hissing  and  evolution  of  heat:  sol.  in 
aleobol. 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
U.  1G14;  Naumann,  B.  1904,  87.  4328.) 

Difficultly  scl.  in  methyl  acetate.  (Nau- 
minn,  B.  1909,  42.  3790.) 

-f7H20.  Insol.  in  NHiOH+Aq.  (Den- 
Btt,  Z.  anon.  1894.  7. 260.) 

+7HHiO.    Ddiquescent.    (Berselius.) 

Deoomp.  by  boiling  with  HsO.  Sol.  in  1  pt. 
H/)  at  ord.  temp,  and  3-4  pts.  fdoohol. 
^Domas.) 


Ceric  chloride. 

Known  only  in  solution,  which  decom- 
poses by  slight  heat.    (Beraeiius.) 

Ceroos  mercuric  chloride. 

Not  deliquescent,    (v.  Bonsdorff.) 
CeClj,  4HgCli-hlOHiO.    Permanait;  eas- 
Uy  sol.  in  HaO.    (Jolin,  Bull.  Soc.  (2)  21. 633.) 

Cerium  stannic  chloride. 
See  Chlorostannate,  cerium. 

Cerotts  chloride  zinc  iodide. 

Sol.  in  H^  and  alcohol.  (Holsmann,  J.  pr« 
84.  76.) 

Cerous  fluoride,  CeFt. 
InaolM>pt. 

Ceric  fluoride,  CeF4. 
Insoluble  precipitate.    (Berselius.) 
+H1O     &S0I.  in  HsO.    (Brauner,  B.  14. 

1944.) 

Ceric  cobaltous  fluoride,  2CeF4,  CoFs-|:7HtO. 
Ppt.   Easily  deoomp.  by  HjO.    (Rimbach, 
A.  1909,  868.  107.) 

Ceric  cupric  fluoride,  2CeF4,  CuFs+7HsO. 
Ppt.   Deoomp.  by  HjO.    (Rimbach,  2.  c.) 

Ceric  nickel  fluoride,  2CeF4,  NiFs+7HsO. 
Ppt.    Decomp.  by  HiO.    (Rimbach,  L  c.) 

Ceric  potasBhmi  fluoride,  2CeF4, 3KF+2HsO. 

IdsoI.  in  HsO.  (Brauner,  B.  14.  1944;  16. 
109.) 

Could  not  be  obtained  pure.  (Rimbach, 
/.  c.) 

Ceric  zinc  fluoride,  2CeF4,  ZnFt+7HsO. 
Ppt.    Decomp.  by  H$0.    (Rimbach,  L  c.) 

Ceroceric  fluoride,  2CeFt,  CeF4. 
Min.  FluocerUe, 

Ceriom  hydride,  CeHj. 
Deoomp.  by  adds.    (Winkler,  B.  24.  873.) 
CeHt.    Decomp.  in  moist  air;  decomp.  by 

hot  or  cold  HsO;  sol.  in  adds  with  evolution 

of  HsO.    Deoomp.  by  alkalis.    (Muthmann, 

A.  1902,  826.  266.) 

Ceroos  hydroside,  CesOs,  xHsO. 

Easily  soL  in  adds.  Insol.  in  excess  of 
alkali  hydroxides+Aq.  Sol.  in  (NH4)sC0t+ 
Aq. 

100  ccm.  of  a  solution  in  glyoerine+Aq 
containing  about  60%  by  vol  of  glycerine 
contain  7.9  g.  CesOf.  (MOUer,  Z.  anorg. 
1905,  48.  322.) 

Ebosts  in  two  modifications:  one  insol.  in 
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oold  HCl+Aq:  the  other  sol.  in  cold  HC1+ 
Aq.    (Brauner,  C.  N.  1895,  71«  283.) 

Ceric  hydroxide,  2CeOs,  3HtO. 
Sol.  in  HNOa  or  HtSO«;  also  in  HCl+Aq, 

forming  oeroua  chloride  and  free  chlorine. 

Insol.  in  hydrofluoric,  acetic,  or  fonnic  aoids+ 

Aq.    Somewhat  soL  in  dil.  HNOa,  or  HC1+ 

Aq.   (Ordway,Am.J.Sci.(2)86.205.)  Inaol. 

in  NH40H,  EOH,  and  NaOH+Aq.    8L.  sol. 

in  alkali  carbonates +Aq.    (Dumas.) 
SI.  sol.  in  (NH4)iCX),+Aq.    (Ordway.) 
100  ccm.  of  a  solution  m  glyoerine+Aq 

containing  about  60%  by  voL  of  glycerine 

contain  0.06  g.  CeOs.     (MtUler,  Z.  an<»g. 

1905,  43. 232.) 

Genms  iodide,  Celt. 

SoL  in  acetone.  (Eidmann,  C.  C.  1699,  II. 
1014:  Naumann,  B.  1904,  87. 4328.) 

+9HtO.  Very  ddiquesoent  and  sol.  in 
HA    (Lange.  J.  pr.  62. 134.) 

Sol.  in  alcohol 

Cerium  nitride,  CeN. 

Deoomp.  by  HiO  and  alkali.  Sol.  in  min- 
eral acids  with  formation  of  cerous  and  am- 
monium salts.  (Muthmann,  A.  1902,  326. 
272.) 

Cenras  oxide,  CeiOt. 

When  ignited,  inaol.  in  HCl+Ag!  ^^^'^ 
lonff  digested  with  H,S04,  is  sol.  in  HCl+Aq 
with  addition  of  alodioL 

Ceric  oxide,  CeOs. 

When  ignited,  is  oidv  dissolved  in  traces, 
evenonheathig,byHClorHNOi+Aa.  Sol. 
in  cone.  HsSO«  when  warmed.  Sol.  in  the  cold 
in  a  solution  of  Kl  in  HCl+Aa  (Bunsen),  in 
a  mixture  of  HCl  and  FeClj+Aq,  or  any  re- 
ducing substance. 

Cerium  peroxide,  Ce^Ot. 

Insol.  in  boiling  cone.  adds.   Sol.  in  HsS04 

by  long  digestion.    (Popp,  A.  181.  361.) 
Probably  does  not  exist.    (Rammelsberg, 

Pogg.  106.  40.) 
CesOi.    (Hermann,  J.  pr.  30. 184.) 
Probably  does  not  exist.    (Rammelsberg.) 
CeOt+ijHrf).    Sol.  in  HCl+Aq.    (Popp, 

A.  131.  361);  (Lecoq  de  Boisbaudran,  C.  R. 

100. 605.) 
CeOi+HtOs,   according  to  Cleve   (Bull. 

Soc.  (2)  43.  57.) 

Cerium  oxycarbide,  CeCi,  2CeOi. 

Stable  in  the  air.  Slowly  attacked  by  coki 
HtO.  With  hot  HsO  and  with  adds,  it  gives 
unsat.  hydrocarbons.  (Sterba,  C.  K.  1902, 
134.1058.) 

Cerium  oxychloride,  CeOCl. 

Slightly  attacked  by  hot  conr.  HCl+Aq. 
aow^sol.  in  cone.  HNO,+Aq.    (Wfthler.) 


EaaUy  sol.  in  dil.  acids.   (Didier,  C.  R.  101- 
882.) 

Cerium  oxychloride  tungsten  (rtoxide,  CeOCl, 
WOt. 
(Diditf,  C.  R.  108.  823.) 

Cerium  selenide. 

Inaol.   in  HtO;  difficultly  soL  in   aoids. 
(Beneliua.) 

Cerium  silidde,  CeSii. 

Inaol.  in  HtO,  by  which  it' is  acted  upon 
onW  very_8lowly. 

Ht. 


1.  in  HCl  aixi  HF+Aq  with  evolution  of 


Not  attacked  by  alkalis+Aq  or  NH^H+ 

uisol.  in  organic  solvents.  (Sterba,  C.  R. 
1902, 186. 170.) 

Cerium  silidde,  Ceil^t. 

Insol.  in  adds.  (UUik,  W.  A.  B.  68,  2. 
115.) 

Cerium  (bisulphide,  Cei&«. 

Not  decomp.  by  cold  HtO. 

Slowly  sol.  in  cold  dU.  HtS04,  HCl  and 
acetic  add.  Rapidly  solJn  warm  dil.  H^O«, 
HCl  and  acetic  add  witlidecomp.  (Bilts.  B. 
1908,  41.  3342.) 

Cerium  sesguisulphide,  CeiSt. 

Insol.  in,  and  not  deoomp.  by,  HsOy  but 
easily  deoomp.  by  the  weakest  adda.  (Mo- 
sander);  (DicQer,  C.  R.  100. 1461.) 

Af  onochloramine,  NHtCL 

Easily  sol.  in  HiO.  (Raschig.  Ch.  Z.  1907. 
81.  926.) 

Chlorfetramine  comps. 
See  Chlorotetramine  comps. 

ifetocfalorantimonic  add,  HSbCl«  + 
4HH,0. 
H}rdroeoopic.    Sol.  in  HtO  with  deoomp.; 
sol.  in  alcohol,   acetone,   and  acetic    BxSd 
(Weinland,  Z.  anorg.  1905,  44.  43.) 

Af etochlorantfanonic  add  ammonia,  HSbCU. 
2NH,.  ^ 

Sol.  in  HiO  and  in  alcohol.  (Wdnland  and 
Sohmid,  Z.  anorg.  1905,  44.  59.) 

Aluminum  metochlorantimoiuite,  Al(SbCL)> 
+15HtO.  ^' 

Hydroscopic. 
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Sol.  in  dil.  HCl.    (Weinland,  B.  1903,  86. 


Ammonium  m^to^lomitimoiuite,  NHiSbCU 
+H,0, 

HydroeooDic. 

SoL  in  HfO.  SohitioD  deoomp.  slowly  when 
cold,  rapidly  on  warming, 

Sol   *  ~ 

251.) 

Ctdmium  f?ietoclilorantimoDAle  ammonia, 
Cd(SbCU)s,  TNHs. 
Ppt.     (Weinland  and  Sdunid,  Z.  anorg. 
1905, 44.  56.) 

Caldnm  metachlonntimMiAte,  Ca(SbCk)t+ 
9Frf). 

Hydrosoopic. 

SoL  in  dil.  HCl+Aq.  (Weinland,  B.  1903, 
86.253.) 

Ghromiiim  m«fachlorantimonate,  Cr(Sbnc)f 
-|-13H,0. 
Hydroscopic. 
SoL  in  dU.  HQ+Aq.    (Weinland.) 

Chromiam  orfAochlorantimonate,  CrSbCl«+ 
lOHsO. 
Hydroaoopic. 
SoL  in  dil.  HCl+Aq.    (Weinland.) 

Copric  maf achlorantfanonate  ammonia, 
Cu(SbCl«)s,  5NHt. 
(Weinland  and  Sohmid,  Z.  anorg.  1905, 44. 
55.) 

Gtadnam  yyMtocliloraiitimonate,  Gl(SbCk)s 
+10H,O. 

Very  hydroaoqpio. 

Sd.  in  dU.  HQ.  (Weinland,  B.  1903,  86. 
252.) 

Iron  (ferric)  oHAochlorantlniioiiate,  FeSbCU 
+8Hrf). 

Hydroaoopic. 

Can  eaaOy  be  oryst.  from  dil.  HQ+Aq. 
(Weinland.) 

tHhhtm  metachlorantlniioiiate,  LiSbCU+ 
4H«0. 
Very  hydroacmic. 
SoL  in  dil.  HCl+Aq.    (Weinland,  L  c.) 

Magneciiim  pyrochlorantlniioiiate,  MgSbClT 
+9HjO. 
Hydroscopic. 
SoL  in  dil.  HCl+Aq.    (Weinland.) 

HidMl  m^to^Jofanttmoaate  ammonia, 
Ni(8bCU)«.  6NH,. 
SoL  in  HtO.    (Weinland  and  Schmid,  Z. 
aoorg.  1905,  44.  57.) 

Pptaarinm    metadilimmtimonate,    KSbClt+ 
Bfi. 
Hydrosoomc. 


.inH«0.  Solution  deoomp.  slowly  when 
OQld«  n^Mdly  when  warmed. 


SoL  in  dil.  HCl+Aq.  (Weinland,  B.  1903, 
86.  250.) 

Rubidium  m«tachloranthnonate»  RbSbCU. 
HydroBoopio. 
SoL  in  dil.  HCl+Aq.    (Wdnland.) 

Silver  me^achlorantimonate  ammonia, 
AgSbCk,  2NH,. 
Deoomp.     by     HtO.      (Weinland     and 
Schmid.) 

Zinc  metachlorantimonate  ammonia, 
Zn(SbCk)>,  4NHs. 
(Weinland  and  Schmid.) 

Chlorarsenious  acid. 
See  Arseoyl  chloride. 

Chlorauric  add,  HAuCl4+4HsO. 

SoL  in  H|0.  alcohol,  and  ether. 

SoLinPOCU.  (Walden,Z.  anorg.  1900, 26. 
212.) 

Difficultly  8oL  in  PCI,.    (Wald^ 

Cryat.  with  3HtO  as  stated  by  W^ber  and 
SchctUander  and  not  with  4HsO  as  stated  by 
Thomsen.    (Schmidt,  C.  C.  1906,  II.  855.) 

Chloraurates. 

All  chloraurates  are  eaailv  sol.  in  HsO  and 
in  alcohol,    (v.  Bonsdorff,  1829.) 

Anmionium  chloraurate,  NH4AUCI4+H2O. 
Very  easily  sol.  in  HjO. 
+2firf).    Very  easily  soL  in  H,0. 

Barium  chloraurate,  Ba(Auri4)s+xHtO. 

Deliquescent  in  moist  air.  Sol.  in  HsO  and 
alcohol,    (v.  BoQsdorff,  Fogg.  17.  261.) 

Cadmium  diloraurate. 

Not  ddiquescent.  Sol.  in  HsO  and  alcohol, 
(v.  Bonsdorflf.) 

Cmaium  diloraurate,  CsAuCU. 

100  pts.  aqueous  sat.  solution  contain  at: 
10*    20*    30*    40*    50** 
0.5    0.S     1.7    3.2    5.4  pts.  anhydrous  salt, 

60**    70*    80*    90*    100* 
8.2  12.0  16.3  21.7  27.5  pts.  anhydrous  salt. 
(Rosenbladt,  B.  19.  2538.) 

+JiHsO.     (Wells  and  Wheeler,  Am.  J. 

(3)44.157.) 

Caldum  chloraurate,  Ca(AuCl4)t+6HtO. 

Deliquescent.*  SoL  in  HsO  ard  alcohol,  (v. 
Bonsdorff.) 

Cerium  chloraurate,  CeCU,  AuCU+lOHsO. 

Extremdy  deliquescent.  Easily  soL  in  HsO 
and  absolute  alcohoL  (Holsmann,  C.  C. 
1868.206.) 

+13HsO.    (John.  Bull.  Soc.  (2)  21. 634-^ 
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Cobalt  chloraurate,  Oo(AuCl4)i+8HsO. 
Sol.  in  HtO  and  alcohol.    (Topsog.) 

Didymium  chloraurate,  DiCls,  AuClt+lOHsO. 

Very  deliquescent.  (Cleve,  Bull.  Soc.  (2) 
48.  361.) 

2DiCl,,  3AuCU+20HaC.    (Cleve.) 

Gadolinium  chloraurate,  GdClt,  AuClt+ 
lOHiO. 
Sol.  in  H|0.    (Benedicks,  Z.  anorg.  1900, 
28.404.) 

Lanthanum  chloraurate,  LaCU,  AuCU+SHaO. 
Deliquescent  in  moist  air.    Sol.  in  HsO. 
(Cleve,  B.  8.  128.) 

Lithium  chloraurate,  LiAuCU. 

100  pts.  aqueous  solution  contain  at: 
10^      20*      30*      40** 
53.1     57.7     62.5     67.3  pts.  anhydrous  salt, 

50**      60^      70^      80° 
72.0     76.4     81.0     85.7  pts.  anhydrous  salt. 
(Rosenbladt.) 

+2HsO.  (Antony  and  Lucchesi,  Gazz.  ch. 
it.  1890,  20.  601.) 

+4H,0.    Not  stable. 

Sol.  in  HiO  and  alcohol.  (Fasbender,  C.  C. 
1894, 1.  409.) 

Magnesium  chloraurate,  Mg(AuCl4)s+8HtO. 

Somewhat  deliquescent.  Sol.  in  HsO  and 
alcohol.    (Topsoe.) 

-hl2H,0. 

Manganese  chloraurate,  Mn(AuCl4)s+ 
8H,0. 

Deliquescent.  Sol.  in  HsO  and  alcohol. 
(Topsoe.) 

-hl2H,0. 

Nickel  chloraurate,  Ni(AuCl4)t+8HxO. 

Deliquescent.  Sol.  in  HsO  and  alcohol. 
(Topsoe.) 

.  Potassium  chloraurate,  KAuCU. 

Anhydrous.  Very  stable.  (Lainer,  W.  A. 
B.  99,  2b.  247.) 

100  pts.  solution  in  HsO  contain  at: 
10**       20**       30° 
27.7      38.2      48.7  pts.  anhydrous  salt, 

40°        60°        60° 

59.2      70.0      80.2  pts.  anhydrous  salt. 
(Rosenbladt,  B.  19.  2538.) 

Sol.  in  HsO  and  alcohol;  insol.  in  ether. 
(Fasbender,  C.  C.  1894, 1.  409.) 

1  pt.  is  sol.  in  4  pts.  98%  alcohol.  (Fas- 
bender,  C.  C.  1894, 11.  609.) 

H-2HsO.    Efflorescent. 

-fJ^HsO. 


Praseodymium  chloraurate,  PcClt,  AuCla  + 
lOHsO. 
Very  sol.  in  HsO;  sol.  in  cone.  HCl.    (von 
Schule,  Z.  anorg.  1898,  18.  354  ) 

Rubidium  chloraurate,  RbAuCU. 

100  pts.  sat.  RbAuCl4+Aq  contain  at: 
10**     20**    30°   40°   50° 
4.6    9.0    13.4  17.7  22.2  pts.  ^anhydrous  sidt, 

60°    70°    80°    90°  100° 
26.6  31.0  35.3  39.7  44.2  pts.  anhydrous  salt. 
(Rosenbladt.) 


1  pt.  sol.  in  54  pts.  98%  alcohol.    Insol.  in 
ether.    (Fasbender,  C.  C.  1894,  H.  609.) 

Samarium  chloraurate,  SmCU,  AuClt+ 
lOHsO. 
Deliquescent.   Easily  sol.  in  HsO.    (Cleve, 
Bull.  Soc.  (2)  48.  165.) 

Scandium    chloraurate,    3ScCls,    2AuClt+ 
21HsO. 
Very  deUquescent.    (Crookes,  Phil.  Trans. 
1910,  210.  A,  365.) 

Silver  chloraurate,  AgAuCU. 

Decomp.  in  the  air. 

Decomp.  by  HjO,  HCl  and  NH,.    (Herr^ 
mann,  B.  1894,  27.  597.) 

Sodium  chloraurate,  NaAuCl4+2H«0. 
Easily  sol.  in  HsO  and  absolute  alcohol. 
100  pts.  aqueous'solution  contain  at: 
10°       2C°       30° 
58.2      60.2      64.0  pts.  anhydrous  salt^ 

40°       50°       60° 

69.4      77.5      90.0  pts.  anhydrous  salt. 
(Rosenbladt.) 

Easily  sol.  in  NaCl+Aq. 
Easily  sol.  in  HsO,  alcohol  and  eth^ .  (Fa»» 
bender,  C.  C.  1894, 1.  409.) 

Strontium  chloraurate. 
Sol.  in  HsO.    (v.  Bonsdorflf.) 

Thallium  chloraurate. 

(Carstanjen.) 

Ytterbium  chloraurate,  YbClt,  AuCU+9HsO. 
Ppt.    (Cleve,  Z.  anorg.  1902,  32.  138.) 

Yttrium  chloraurate,  YtCU,  2AuCl»+16H,0. 
Very  sol.  in  HsO.    (Qeve.) 

Zinc  chloraurate,  Zn(AuCU)s+8HsO. 

Sol.  inHjO.    (Topsog.t 
,    -fl2H|0.    Sol.  in  H.0  andrfloohoL     (v. 
Bonsdorff.)        ^'9'^'^^^  by  VjOt^tTir' 
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Chlormuricyanhydric  add. 

Btriom  chkmuuicyanide,  Ba[Au(CN}sCl3li+ 
8H,0. 
Very  eol.  in  HjO  or  alcohol.    (Ldndbom, 
Lund  Univ.  Arak.  12.  No.  6.) 


i  chioraiuicyanide,  KAu(CN)sCls+ 
Very  sol.  in  HsO  or  alcohol. 

Strontium  chlorauricyanide,  Sr[Au(CN)iCltlt 
-h8H,0. 
Sol.  in  H,0. 

Zinc     chlonusricyanide,    Zn[Au(CN)tClt]t+ 
7H,0. 
Very  sol.  in  H,0. 

Qdorhydric  add,  HCl. 

Uquid,  Miscible  with  liquid  CX)3,  and  HsS. 
Gas.   Absorbed  by  HsO  with  production  of 
much  heat. 

HsO  AtMortM  400-300  vok.  at  ord.  temp,  and  pressure 
or  a  tittle  lem  than  1  pt.  by  weight.    (Dalton.) 

1  ToL  HsO  abaorbs  480  vols,  at  0°;  sp.  gr.  of  sat.  sohi- 
tioo  is  1  2109.    (I>avy.) 

1  vol.  HsO  absorbs  417  822  vols,  at  20°.  the  vol.  in- 
nranog  to  1.4138  vols.;  1  voL  of  HCI+Aq  then  con- 
'siiui  311  vols.  HCl.  has  sp.  gr.  1.1958,  and  contains 
40.39%  HCl  by  weight.    (Thomson,  1831.) 

1  vol-  HtO  absorbs  464  vols,  and  sat.  solution  has  1.21 
<p.  gr.  and  contains  42.4%  HCl  by  weight.    (Witt stein.) 

HtO  sat.  at  0**  contains  480  times  its  vol.  of  HCl  and 
•j>.  gr.<- 1.2109:  ssi.  at  ord.  temp.,  contains  38-3%  of 
ita  weight  in  HCl.  and  sp,  gr.  » 1.192.    (Berselius.) 

1  vol.  HsO  absorbs  V  vols.  HCl  at  t**  and  760  mm. 
pressure,  and  the  liquid  formed  hao  the  given  sp.  gr., 
and  contains  the  given  per  cent  HCl. 


t" 

V 

Sp.gr. 

%HC1 

0 

525  2 

1.2257 

46.148 

4 

494.7 

1.2265 

44.361 

8 

480.3 

1.218.5 

43.828 

12 

471  3 

1 . 2148 

43.277 

14 

462  4 

1.2074 

42.829 

18 

451  2 

1  2064 

42  344 

18  25 

450.7 

1  2056 

42  283 

23 

435  0 

1  2014 

41.536 

(Deicke.  Pogg.  lit.  156.) 

At  760  mm.  pressure  1  g.  HtO  absorbs 
g.  HQ  at  t*. 


t* 

g.  HCl 

t« 

g   HCl 

•t" 

g.  HCl 

0 

0.825 

22 

0.710 

44 

0.618 

2 

0.814 

24 

0.700 

46 

0.611 

4 

0.804 

26 

0.691 

48 

0.603 

6 

0.793 

28 

0.682 

50 

0.596 

8 

0.783 

30 

0.673 

52 

0.589 

10 

0  772 

32 

0.665 

54 

0.582 

12 

0.762 

34 

0.657 

56 

0  575 

14 

0  752 

36 

0.649 

58 

0.568 

16 

0  742 

38 

0.641 

60 

0.561 

IS 

0  731 

40 

0.633 

20 

0.721 

42  H 

\  0.626 

Cone.  HCl+Aq  loses  HCl,  and  dU.  HC1+ 
Aq  loses  HsO  on  wanning,  until  an  add  of 
constant  composition  is  formed,  containing 
20.18%  HCl,  with  a  sp.  gr.  of  1.101  at  15% 
which  can  be  distilled  unchanged  at"  110°. 
(Bineau,  A.  ch.  (3)  7.  257.) 

The  above  is  true  if  barometer  is  at  760 
mm.,  but  the  composition  changes  with  the 
pressure  as  follows — 


Mm. 
Hg 

%HC1 

Mm. 
Hg. 

%HCI 

Mm. 
Hg 

%HCI 

50 

23.2 

800 

20.2 

1700 

18.8 

100 

22.9 

900 

19.9 

1800 

18.7 

200 

22.3 

1000 

19.7 

1900 

18.6 

300 

21.8 

1100 

19.5 

2000 

18.5 

400 

21.4 

1200 

19.4 

2100 

18.4 

500 

21.1 

1300 

19.3 

2200 

18.3 

600 

20.7 

1400 

19.1 

2300 

18.2 

700 

20.4 

1500 

19.0 

24G0 

18.1 

760 

20.24 

1600 

18.9 

2500 

18.0 

(Roscoe  and  Dittmar.) 

Cone.  HCl-fAq  gradually  gives  off  HCl  on 
the  air  until  it  has  a  sp.  gr.  1.128  at  15**,  and 
contams  25.2%  HCl.    (Bineau,  I.  c.) 

According  to  Roscoe  and  Dittmar,  this  de- 
pends on  the  temperature.  If  a  current  of  air 
IS  passed  throu^  HCl+Aq,  acid  or  water 
is  given  off  according  as  the  acid  is  strong  or 
weak,  until  an  acid  of  constant  composition 
for  a  given  temperature  is  formed,  as  follows — 


Temp. 

%  HCI 

Temp. 

%HC1 
23.9 

Terap. 

%HC1 

0° 

25.0 

35° 

70° 

22.6 

5 

24.9 

40 

23.8 

75 

22.3 

10 

24.7 

45 

23.6 

80 

22.0 

15 

24.6 

50 

23.4 

85 

21.7 

20 

24.4 

55 

23.2 

90 

21.4 

25 

24.3 

60 

23.0 

95 

21  1 

30 

24.1 

65 

22.8 

100 

20.7 

From  the  above  it  is  seen  that  the  acid 
which  distils  unchanged  at  a  given  pressure, 
that  is,  boils  at  a  certain  constant  tempera- 
ture, is  identical  with  the  acid  which  under- 
goes no  change  in  composition  by  a  current 
of  dry  air  at  the  same  temperature,  and  under 
the  ordinary  pressure,  thus — 


Mm. 
Hg 

B.-pt. 

%HC1 

Temp,  of 
air  current 

%HCl 

100 

61-62° 

22.8 

62° 

22.9 

200 

76^77 

22.1 

77 

22.2 

300 

84-85 

21.7 

85 

21.7 

380 

91 

21.3 

91 

21.4 

490 

97 

20.9 

98 

21.1 

620 

103 

20.6 

.... 

(Roecoe  and  Dittmar.) 
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Solubility  of  HCl  in  H/)  at  O""  under  different 

Sp.gr.  of  HCl +Aq. 

degrees  of  pressure.    P  »>  partial  pressure 
in  mm.  Hg,  i.  e.,  total  pressure  nunus  the 
tension  of  aqueous  vapour  at  the  given 
temp^  G»  grammes  of  HCl  dissolved  in 
1  g.  UjO  at  the  pressure  P  and  0°  temp. 

Sp.gr. 

%HC1 

Sp.gr. 

%HC1 

8p.gr. 

%HCI 

1.203 
1.179 
1.162 
1.149 
1.139 

40  66 
37.00 
33.95 
31.35 
29.13 

1.1285 
1.1197 
1.1127 
1.1060 
1.1008 

27.21 
25.52 
24.03 
22.70 
21.51 

1.0960 
1.0902 
1.0860 
1.0820 
1.0780 

20.44 
19.47 
18.59 
17.79 
17.05 

P 

G 

P 

G 

(Thomaon,  in  hU  System.  1. 189.) 
Sp.  gr.  of  HCl+Aq. 

60 
70 

0.613 
0.628 
0.640 
0.649 
0.657 
0.664 
0.670 
0.676 
0.681 
0.686 
0.697 
0.707 
0.716 
0.724 
0.732 
0.738 

360 

400 

460 

500 

660 

600 

660 

700 

760 

800 

900 

1000 

1100 

.1200 

1300 

0.761 
0.763 
0.772 
0.782 
0.791 
0.800 
0.808 
0.817 
0.824 
0.831 
0.844 
0.866 
0.869 
0.882 
0.896 

80 
90 
100 
110 
120 
130 
140 
160 
176 
200 
225 
260 
276 
300 

Sp.  gr. 

^%  HCl 

Sp.gr. 

%HCI 

1.21 
1.20 
1.19 
1.18 
1.17 
1.16 
1.15 
1.14 
1.13 
1.12 
1.11 

'  42.43 
•  40.80 
38.38 
36.36 
34.34 
32.32 
30  30 
28.28 
26.26 
24.24 
20.30 

1.10 
1.09 
1.08 
1.07 
1.06 
1.05 
1.04 
1.03 
1.02 
1.01 

20  20 
18.18 
16  Id 
14.14 
12.12 
10  10 
8  08 
6.06 
4.04 
2.02 

(Edm.  Davy.) 
Sp.  gr.  of  HCl+Aq. 

(Rosooe  and  Dittmar,  A.  112.  334.) 

Sp.gr. 

%  HCl 

B.-pt. 

Sp.gr. 

%HC1 

B.-pt. 

1  vol.  H/)  disBolvdi  560  vols.  HCl  at  — 12*» 
tt             tt        500    "        "              0* 

440    "        "         +20** 
(Berthelot,  C.  R.  76.  779.) 

1  vol.  Hrf)  absorbs  480  vols.  HCl  at  15*  to 
form  a  solution  containing  42.86%  HCl  with 
a  sp.  gr.  of  1.216.    (Hager.) 

Solubility  of  HCl  at  low  temperatures,  and 
760  mm.  pressure. 

1.199 
1.181 
1.166 
1.154 
1.144 
1.136 
1.127 
1.121 

34.01 
31.09 
28.29 
26.57 
24.84 
23.25 
21.06 
20.74 

49<» 
65 
76 
87 
100 
103 
105 
109 

1.094 
1.075 
1.064 
1.047 
1.035 
1.018 
1.009 

16  08 
13.16 
11.16 
8.62 
6.92 
3.52 
1.86 

111« 

109 

107 

105 

104 

102 

101 

(Kirwan  and  Dnlton.) 
Sp.gr.  of  HCl+Aq  at  15^ 

%HC1 

Sp.gr. 

%HCI 

8p.gr. 

Pta.  HCl 
in  1  pt.  HsO 

t» 

Pu.  HCl 
in  1  pt.  HjO 

t« 

2.22 
3.80 
6.26 
11.02 
15.20 
18.67 
20.91 
23.72 
25.96 

1.0103 
1.0189 
1.0310 
1.0557 
1.0751 
1.0942 
1.1048 
1.1196 
1.1308 

P9.72 
31.50 
34.24 
36.63 
38.67 
40  51 
41.72 
43  09 

1.1504 
1.1588 

0 
-  6 
-10 
-15 
-17 

0.842 
0.864 
0.898 
0.933 
0.949 

-18 
-19 
-20 
-21 
-24 

0.967 
0.966 
0.974 
0.983 
1.012 

1   1730 
1   1844 
1   1938 
1  2021 
1  2074 
1.2124 

(Roozeboom,  R.  t.  c.  1884,  8.  79.) 
Solubility  in  HsO  at  f". 

(Kolb.  C.  R.  74.  337.) 
Sp.  f  r.  of  HCl  +Aq  at  15*. 

t» 

%HC1 

8p.gr. 

%  net 

Sp.  gr. 

%HC1 

Sp.gr. 

%HCI 

50 

45 

40 

35 

30 

20 

15 

10 

5 

0 

-  5 

-10 

-50 

-20 

61.66 
61.76 
62.27 
62.90 
63.21 
64.19 
64.70 
65.18 
65.48 
65.85 
66.44 
66.71 
67  29 
67.65 

1.2000 
1.1982 
1.1964 
1.1946 
1.1928 
1.1910 
1 . 1893 
1.1875 
1.1859 
1.1846 
1 . 1822 
1.1802 
1.1782 
1.1762 
1.1741 
1   1721 
1.1701 
1.1681 
1   1661 
1   1641 

40  777 
40.369 
39  961 
39.554 
39.146 
.38  738 
38  330 
37.923 
37  516 
37.108 
36.700 
36  292 
35.884 
35.476 
.35.068 
34  660 
34 . 252 
33  845 
.33  4.17 

1   1620 
1.1599 
1  1578 
1.1557 
1.1536 
1.1515 
1.1494 
1 . 1473 
1   1452 
1.1431 
1.1410 
1 . 13S9 
1.1369 
1.1349 
1.1328 
1.1308 
1 . 1287 
1 . 1267 
1   1247 
1.1226 

32  621 
32.213 
31.8a5 
31.398 
30.990 
30  5<*2 
30.174 
29.767 
29  359 
28.9.51 
28.544 
28.136 
27.728 
27.221 
26.913 
26.605. 
26.098 
25.690 
25.282 
24.874 

1.1206 
1.1185 
1.1164 
1.1143 
1   1123 
1.1102 
1.1082 
1.1061 
1.1041 
1.1020 
1.1000 
1.0980 
1.0960 
1.0939 
1.0919 
1.0899 
1.0879 
1.0859 
1.0838 

24  4M 
24.058 
23  ftSO 
23  242 
22  834 
22.426 
22  010 
21  611 
21  203 
20  796 
20  288 
19.980 
19  572 
19  165 
18  757 
18  M9 
17.941 
17.534 
17  126 

(Rupert, 

J.  Am.  Chen 

Q.  Soc.  \W 

9,81.860.)   1 

33 

029  1 

l.C 

ei8| 

16  718 
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8p.  KT.  of  HCI-t-Aq  »t  15°— C-n/tiwed. 


*.fr. 

%HC\ 

Sp.gr. 

%HCI 

Sp.OT. 

%HCI 

1.0798 

16  310 

1.0517 

10.602 

1.0259 

5.301 

1  0778 

15.902 

1.0497 

10.194 

1.0239 

4.893 

I.OTM 

15  494 

1.0477 

9.768 

1.0220 

4.486 

10738 

15087 

1.0457 

9.379 

1.0200 

4.078 

10718 

14  679 

1.0437 

8.971 

1.0180 

3.670 

10l»7 

14  271 

1  0417 

8  563 

1.0160 

3  262 

10677 

13  363 

1.0397 

8.156 

1.0140 

2.854 

1  0^57 

13  456 

1.0377 

7.747 

1.0120 

2.447 

10637 

13  409 

1.0357 

7.340 

1.0100 

2  039 

10617 

12  641 

1.0337 

6.932 

1  0080 

1.631 

low 

12  233 

1  0318 

6  524 

1  0060 

1.224 

10577 

11.825 

1.0298 

6  116 

1  0040 

0.816 

10557 

11.418 

1  0279 

5  709 

l.'0O2O 

0.408 

10537 

11.010 

... 

(Urc,  Handwditerbuch.) 

8p.  gr.  of  Ha+Aq.  U-sp.  gr.  at  15.55* 
MXKNtling  to  Ure;  K=8p.  gr.  at  15*  ao- 
oording  to  Kremere. 


:hci 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

U 

15 

16 

17 

18 

19 

20 

21 


1  005 
1  010 
1  015 
1.020 
1.025 
1.030 
1.034 
1.039 
1.044 
1.048 
1.053 
1.059 
1.064 
1.069 
1.074 
1.079 
1.084 
1.089 
1  094 
1  098 
1.104 


005 
010 
015 
020 
025 
1.030 
1  034 
1  039 
1.044 
1.048 
1.053 
1.059 
1  065 
1  070 
1  075 
1  080 
1.085 
1  090 
1.095 
1.100 
1.105 


%HCI 


23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 


U 


109 
114 
119 
124 
128 


1  133 


138 
143 
147 


1  153 


157 
163 
1  169 
1.174 
179 
183 
188 
193 
197 
203 


111 
116 
121 
126 
131 
136 
141 
146 
151 
157 
163 
169 
179 


(Calculated  by  Oorlach,  Z.  anal.  8.  292.) 
8p.  gr.  of  HCl-f  Aq  at  15°  (H/)  at  0^  =»  1). 


h6i 


8p.gr. 


0.9992 

1.00503 

1.01006 

1.01508 

1.02010 

1.02513 

1.03016 

1.03518 

1.04021 

1.04624 

1.05026 

1.06529 

1.06031 

1.06534 

1.07037 


Hfcl 


16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 


Sp.  gr. 


1.07539 
1.08042 
1.08545 
1  09047 
1.09550 
1.10052 
1.10565 
1.11058 
1.11560 
1.12063 
1.12666 
1.13068 
1.13671 
1.14074 
1.14516 


rifci 


30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 


8p.gr. 


Sp.  gr.  of  Ha+Aq  at  15*. 


1 . 15079 

1.15581 

1.16084 

1.16587 

1.17089 

1.17692 

1.18096 

1.18597 

1.191 

1.196 

1.200 

1.204 

1.208 

1.212 


^l^db,  recalculated  by  Qerlach,  Z.  anal.  27. 
316.) 


/fil 

Sp.  gr. 

H^& 

Sp.  gr. 

h6i 

Sp.gr. 

6 
10 
15 

1.0244 
1.0488 
1.0733 

20 
26 
30 

1  0982 
1.1234 
1.1488 

36 
40 
41 

1  1739 
1.1969 
1.2013 

(Hager,  Adjumenta  varia,  Leipzig,  1876.) 
Sp.  gr.  of  HCl+Aq  at  15**  (H,0  at  15°=  1). 


%HCI 

Sp.gr. 

%HC1 

Sp.gr. 

44.345 
43.136 
41.901 
41.212 
39.831 
37.696 

1.21479 
1.21076 
1.20430 
1.20204 
1.19703 
1.18687 

34.464 
25.260 
19.688 
14.788 
6.382 

1.17138 
1.12479 
1.09676 
1.07255 
1.03150 

(Pickering,  B.  26.  277.) 
Most  accurate  table. 
Sp.  gr.  of  HCl-f  Aq  at  15°  (H^  at  4°=  1). 


Sp.gr. 

%HCI 

Kg.  HCl 
inl  1. 

Sp.  gr. 

%  HCl 

1.000 

0.16 

0.016 

1.105 

20.97 

1.0C6 

1.16 

0.012 

1.110 

21.92 

1.010 

2.14 

0.022 

1.115 

22.86 

1.015 

3.12 

0.032 

1.120 

23.82 

1.020 

4.13 

0.042 

1.125 

24.78 

1.025 

6.15 

0.053 

1.130 

25.75 

1.030 

6.15 

0.064 

1.135 

26.70 

1.035 

7.16 

0.074 

1.140 

27.66 

1.040 

8.16 

0.085 

1.145 

28.61 

1.046 

9.16 

0.096 

1.150 

29.57 

1.050 

10.17 

0.107 

1.155 

30.55 

1.065 

11.18 

0.118 

1.160 

31.62 

1.060 

12.19 

0.129 

1.165 

32.49 

1.065 

13.19 

0.141 

1.170 

33.46 

1.070 

14.17 

0.152 

1.175 

34.42 

1.076 

15.16 

0.163 

1.180 

36.39 

1.080 

16.16 

0.174 

1.186 

36.31 

1.085 

17.13 

0.186 

1.190 

37.23 

1.090 

18.11 

0.197 

1.196 

38.16 

1.095 

19.06 

0.209 

1.2C0 

39.11 

1.100 

20.01 

0.220 

. . . 

Kg.HCI 
in  1 1. 


0.232 
0.243 
0.255 
0.267 
0.278 
0.291 
0.303 
0.315 
0.322 
0.340 
0.353 
0.366 
0.379 
0.392 
0.404 
0.418 
0.430 
0.443 
0.466 
0.469 


(Lunge  and  Marchlewski,  Z.  angew.  Ch.  1891* 
133.) 


Sp.  gr.ofHCH 

Aqat 

room  temp. 

%HCI 

f^p.  gr. 

8.14 
16.125 
23.046 

1.0370 
1.0843 
1.1138 

(Wagner,  W.  Ann.  1__ 

^^  Digitized  by 
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Relation  of  sp.  gr.  of  HCl+Aq  at  t**  to  sp.  gr.  at  19.5°  =-1.0. 


t° 

8.9%HCI 

16  6  %  HCI 

25.5%  HCI 

35.8%  HCI 

46.6  %  HCI 

sp.gr.- 1.0401 

sp.gr. -1.0704 

sp.  gr. -1.101 

sp.  gr. -1.133 

■p.  ST.- 1.1608 

0 

0.99557 

0.99379 

0.99221 

0.99079 

0.08982 

19.5 

1.00000 

1.00000 

1.00000 

1.00000 

l.OOOOO 

40 

1.00707 

1.00781 

1.00877 

1.00990 

1.01063 

60 

1.01588 

1.01665 

1.01794 

1.01969 

1.02180 

80 

1.02639 

1.02676 

1.02791 

1.02986 

... 

100 

1.03855 

1.03801 

1.03867 

1.04059 

... 

(Kremers,  Pogg.  108. 116.) 


Sp. 

gr.  of  HCl+Aq. 

G.  equivalents 
HCI  per  liter. 

t° 

Sp.  gr.  tVt'' 

0  005036 

17.111 

1.0000943 

0.01006 

17.125 

1.0001892 

0.02008 

17.148 

1.0003775 

0.04990 

17.138 

1.000935 

0.09885 

17.133 

1.001843 

0.19641 

17.162 

1.003633 

0.29247 

17.147 

1.005382 

0.48278 

17.140 

1.008811 

0.4994 

17.28 

1.00908 

4.994 

17.35 

1.08390 

(Kohlrausch,  W.  Ann.  1894,  53.  28.) 

Sp.  gr.  of  a  normal  solution  of  HCl-hAq 
at  1874*^=1.0165.  (Loomis,  W.  Ann.  1896, 
60.  550.) 


Sp. 


gr.  of  HCl+Aq  at  19.5%  when  p  =per 
cent  strength  of  solution;  d=  observed 
density;    w  =  volume    cone,    in    grams 


per  cc, 


(^") 


36  0 
29.97 
24.35 
18.55 
12  22 
9.148 
6.559 
3.540 
5  345 
1.356 


d. 


1.1818 
1.1511 
1.1207 
1.0910 
1.0587 
1  0433 
1.0305 
1.0159 
1.0246 
1.0C51 


0.4255 
0.3450 
0.2729 
0  2024 
0.1294 
0.0954 
0.0676 
0  0360 
0.0548 
0.0136 


(Barnes,  J.  Phys.  Chem.  1898,  2.  546.) 
Sp.  gr.  of  HCl+Aq  at  1874^ 


K.  HCI  in  100  g.  of  solution 

Sp.  gr. 

0- 12149 
0.C60757 
0.040609 
0  030328 

dodo 

Sn,  Z.  phys.  Ch.  1900,  33.  567.) 


Sp.  gr.  of  HCl-f  Aq  at  207 


Nomiality  of 
HCI+Aq. 


8.42 

5.784 

3.77 

2.031 

1.588 

1.138 

0.523 


%  HCI. 


27.10 
19.30 
12.94 
7.17 
5.65 
4.05 
1.90 


Sp.  8T- 


1.1336 
1.0936 
1.0618 
1.0334 
1.0261 
1.0187 
1.0076 


(Forchheimer,  Z.  phys.  Ch.  1900',  84.  28.) 

Sp.  gr.  at  20°  of  HCl+Aq  containing  M  g. 
molfl.  BCl  per  liter. 

M  0.025        0.05  0.075        0.10 

Sp.gr.    1.00034    1.00101     1.00135     1.0O180 

M  0.25  0.50  0.75  1.0 

Sp.gr.    1.00425    1.00849    1.01264     1.01749 

M  1.5  2.0 

Sp.gr.    1.02542     1.03414 

(Jones  and  Pearce,  Am.  Ch.  J.  1907,  88«  730.) 

HCI  is  not  absorbed  by  cone.  HjS04H-Aq, 
but  in  large  amounts  by  anhydrous  HtSO^ 
(Aim6.) 

Absorption  of  HCI  by  H,S04+Aq. 

Temp.  =  177 


sp.  gr. 


1.211 
1.220 
1.220 
1.235 
1.260 
1.305 
1.355 
1,430 
1.545 
1.580 
1.660 
1.735 
1.815 


g.  per  I. 


HCI 


517.8 
487.3 
478.8 
455.3 
418.0 
371.4 
306.6 
215.3 
96.7 
51.3 
10.3 
1.89 
1.24 
^ 


H.S04 


22.7 

58.0 

99.3 

161.7 

273.2 

417.7 

638.2 

917.6 

1033.5 

1224.0 

1344.9 

161^.3 


L615]3 


g.  per  100  g. 


HCI 


Q!QS 


H«SO« 


42.7 

39.9 

1.86 

39.2 

4.76 

36.9 

8.04 

33.2 

12.8 

28.5 

20.9 

22.6 

30.8 

15.0 

44.6 

6.26 

59.4 

3.26 

65.4 

0.62 

73.7 

0.11 

77.6 

.A.9^ 

89.0 

CHLORHYDRIC  ACID 


223 


Absorption  of  HCl  by  H2SO4 +Aq— Con<. 
Temp.  =  40** 


K.perl.             1 

g.  per  100  g 

.<p.  gr. 

HCl 

H1SO4 

HCl 

HiSO, 

1.185 

421.4 

42.2 

35.6 

3.56 

1.195 

416.4 

70.0 

34.8 

5.86 

1.210 

392.1 

107.7 

32.4 

.  8.90 

1.255 

346.3 

211.2 

27.6 

16.8 

1.255 

325.4 

236.3 

25.9 

18.8 

1.340 

247.4 

383.7 

18.5 

28.6 

1.400 

161.6 

619.4 

11.5 

44.2 

1.520 

50.9 

929.3 

3.35 

61.1 

1.575 

18.5 

1046.0 

1.17 

66.4 

1.650 

2.9 

1207.6. 

0.17 

73.2 

1.725 

1.4 

1370.5 

0.081 

79.4 

1.756 

0.57 

1428.4 

0.032 

81.4 

1.770 

0.52 

1478.4 

0.029 

83.5 

Temp.  =70 

•. 

1 

g.  per  1.             1 

g.  perl 

LOOg. 

'S).gr. 

HCl 

H,80i 

HCl 

H18O4 

1.145 

374.1 

18.4 

32.7 

1.61 

150 

357.3 

38.9 

31.1 

3.38 

160 

353.8 

55.7 

30.5 

4.80 

180 

341.3 

93.6 

28.9 

7.93 

225 

277.7 

231.9 

22.8 

18.9 

230 

274.3 

246.4 

22.3 

20.0 

315 

173.7 

476.7 

13.2 

36.2 

380 

96.5 

661.8 

6.99 

48.0 

510 

23  6 

946.1 

1.56 

62.7 

560 

8.4 

1055.0 

0.54 

67.6 

.700 

0.86 

1371.3 

0.05 

80.7 

.745 

0.62 

1448.2 

0.035 

83.0 

745 

0.57 

1455.2 

0.032 

83.4 

Coppadoro,  Gazz.  ch.  it.  1910,  89.  II,  626.) 

100  ptB.  alcohol  of  36°  B  absorb  68  pta.  HCl 
atl2.5*.    (Boullay.) 

Alcohol  of  0.836  sp.  gr.  dissolves  327  vols. 
HCl  at  17.5°  and  7^  mm.  pressure,  and  the 
solution  has  sp.  gr.=  1.005.  (Pierre,  A.  ch.  (3) 
31. 135.) 

Solubility  of  HCl  in  methyl  alcohol  (absolute) 
att°. 


t* 

%HCI 

t* 

%HC1 

-10.3 
0 

54.6 
51.3 

18 
31.7 

46.9 
43 

(de  Bruyn,  R.  t.  c.  11.  112.) 

SohibiUty  of  HCl  m  ethyl  alcohol  (absolute) 
att°. 

%HCI 


fde  Bruyn,  /.c.) 


Solubility  of  HCl  in  ether  at  t°  and  760  mm. 
pressure. 


-^.2 
—  5 
0 

+  5 
10 


%HC1 


37.51 

37.0 

35.6 

33.1 

30.35 


15 
20 
25 
30 


%HC1 


27.62 
24.9 
22.18 
19:47 


(^uncke,  Z.  phys.  Ch.  1894, 14.  336.) 


ether,  hexane, 
absorbs    50% 


HCl. 


Sol.  in  dacial  HCsHtOs, 
benzene,  xylene,  etc. 

Oil    of    turpentine 
(Th^nard.) 

Oil  of  turpentine  absorbs  163  vols.  HCl  at 
22°  and  724  mm.;  isoterebenthene  absorbs 
34%  at  24°  and  724  mm.;  metaterebenthene 
absorbs  17.7%  at  24°  and  724  mm.  (Berthe- 
lot.) 

Oil  of  lavender  absorbs  68.7  vols,  at  24°. 
(Th^nard.) 

Oil  of  lavender  absorbs  210  vols,  without 
being  saturated;  oil  of  rosemary  absorbs  218 
vols,  at  22°;  sol.  in  0.4  vol.-  petroleum. 
(Saussure.) 

Absorbed  by  capryUc  alcohol.    (Bonis.) 

Fuming  HCH-Ao  is  sol.  in  glycerine  and 
miscible  with  cone.  HCsHaOs. 

Solubility  of  HCl  in  phenol+Aq  at  12°. 


Comp.  of  HiO  layer 

Ccmp,  of  phenol  layer 

%HC1 

%  phenol 

%  HCl 

%  phenol 

0 

3.1 

6.6 

8.0 
10.7 

7.45 
6.6 
5.3 
5.1 

4.8 

0 

0.09 

0.2 

0.36 

0.52 

72 

78 

80.3 

82.6 

84.5 

Compo«ition  of  solution  in  contact  nith  solid  phenol. 


%HiO 

%HCl 

%  phenol 

11.22 

0 

88.78 

14.98 

C.52 

84.5 

84.5 

10.7 

4.8 

80.38 

15.64 

3.98 

72.43 

24.37 

3.2 

60.25 

36.25 

3.5 

(Schreinemakers,  Z.  phys.  Ch.  1912,  79.  553.) 

+H,0.    F.-pt.- 15.35°. 

Very  sol.  in  HjO  but  only  slightly  sol.  in 
HCl.  (Rupert,  J.  Am.  Chem.  Soc.  1909,  81. 
866 ) 

+2H,0.      M.-pt.-17.4°. 

+3H,0.  M.-pt.-24.8°.  (Pickering,  B. 
1893,  26.  280.) 

The  composition  of  the  hydrates  formed 
by  HCl  at  different  d^^tjon?^  is,  ,«*lculated 
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from  determinations  of  the  lowering  of  the 
f.-I)t.  prckiuced  by  HCL  and  of  the  conduc- 
tivity and  sp.  gr.  of  HCl+Aq.  (Jones,  Am. 
Ch.  J.  1905,  84.  323.) 

Chloriiydxic  cyanhydxic  add,  3HC1,  2HCN. 

Decomp.  by  HsO  or  alcohol;  sol.  in 
HCiHaOf.  Insol.  in  ether,  chloroform,  or 
acetic  ether.    (Claisen,  B.  16. 309.) 

HGl,  HCN.  Sol.  in  HsO,  absolute  alcohol, 
HC,H,Ot,  and  CHCli,  with  deoomp.;  de- 
oomp.  is  especially  rapid  in  HjO.  (Gautier, 
A.  ch.  (4)  17. 130.) 

Chloric  acid,  HClOs. 

Known  only  in  aqueous  solution,  which  can 
be  concentrated  in  vacuo  to  a  sp.  gr.  of  1.282 
at  14.2*,  and  then  contains  40.10%  HClOi, 
corresponding  to  HC10|+7H,0;  if  left  longer 
in  vacuo  over  HtS04  an  acid  corresponding  to 
HC10t+4HHsO  is  obtained.  Aaueous  solu- 
tion of  HCir,  decomp.  at  40"*.  (Kttnmierer, 
Pogg.  188.  390.) 

Chlorates. 

All  chlorates  except  mercurous  chlorate  are 
sol.  in  HsO;  most  of  them  are  deliquescent; 
many  are  sol.  in  alcohol. 

Aluminum  chlorate,  Al(C10s)t+6HiO. 

Very  hygroscopic.  (Dobroserdow,  0.  C. 
1904,  II.  177.) 

+9HsO.  Very  sol.  in  cold  but  much  less 
than  in  hot  HjO.    (Dobroserdow.) 

Ammonium  chlorate,  NHiClOt. 

Easily  sol.  in  HsO:  less  sol.  in  alcohol. 

Much  less  sol.  in  HjO  at  0**  than  NaClOi. 
(StorerO 

Very  si.  sol.  in  absolute  alcohol.  (W&chter, 
J.  pr.  80.  321.) 

Barium  chlorate,  Ba(C10,)s-f  H,0. 

Sol.  in  4  pts.  cold,  and  less  hot  HsO. 
(Chevenix.) 

100  pts.  HsO  dissolve  at: 
0**  20**  40**  60    80**   ICO** 
22.8  37.0  52.1  77.5  98.0  126.4  pts.  Ba(C10»),. 

100  grams  sat.  Ba(C10i)s+Aq  at  t**  con- 
tain grams  anhydrous  Ba(ClOt)s. 


Solubility  of  Ba(aOt)t  in  HsO. 


t*» 

Grams 

t^ 

Grams 

Ba(C10i)i 

Ba(C10t)i 

Eutectic  point. 

-2.749  =*=  0.004 

15.28 

50 

36.69 

0 

16.90 

60 

40.05 

+10 

21. '>3 

70 

43.04 

20 

25.26 

80 

45.90 

25 

27.53 

90 

48.70 

30 

29.43 

99.1 

51.17 

40 

33.16 

*104.6 

52.67 

•  104.6**  is  bpt.  at  740  mm.  pre8sure=  105.0** 
at  760  mm.  pressiu'e. 

(Anschtitz,  Z.  phys.  Ch.  1906,  66.  238.) 


t* 

ff.  BarC10s)i  in 
100  g.  BiO 

8p.  cr. 

0 

25.5 

1.195   * 

20 

39.3 

1.274 

40 

55.9 

1.355 

60 

74.1 

1.433 

80 

92.1 

1.508 

100 

113.2 

1.580 

105.6* 

120. 

1.600 

*  Bpt.  of  sat.  solution. 

(Carlson,  Dissert.  1910.) 

Only  sli^t  traces  dissolve  in  absolute 
alcohol.    (Wftchter,  J.  pr.  80.  334.) 

Sol.  in  acetone.  (Eiomann,  C.  C.  1899,  II. 
1014.) 

Difficultly  sol.  in  acetone.  (Naumann,  B. 
1904,  87.  4328.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  i2.  3790):  ethylaoet  ate  (Naumann, 
B.  1910,  48.  314.) 

BiamuA  chlorate. 

Known  only  in  solution,  which  deoomp.  on 
evaporation. 

Cadmium  chlorate,  Cd(aOt)s+2HsO. 

Very  deliquescent;  sol.  in  HsO  and  alcohol. 
Melts  in  crystal  H,0  at  80*^.  (W&chter,  J.  pr. 
80.  321.) 

Solubility  in  HsO. 

Sat.  solution  contains  at: 


-20* 
72.18 

49* 
80.08 


-15** 
72.53 


0** 
74.95 


+18** 
76.36 


^KT- 


65** 
82.95%  Cd(C10,)s. 

of   solution    containing    76.36% 

2.284.    (Meusser,  B.  1902, 

86.  1422.) 

Sol.  in  acetone. 
4328.) 


Sp.    ., 
Cd(C10,)s  at  18** 


(Naumann,  B.  1904,  87. 


Cadmium    chlorate    ammonia,    Cd(C10s)s, 
6NH,. 

Ppt.    (Ephraim,'  B.  1915,  48.  49.) 

C»8ium  chlorate,  CsClOt. 
100  g.  HsO  dissolve  at: 

0**  8*^         19.8**         30**        42.2* 

2.46        3.50         6.28       9.53        14.94 

50**  77**  99® 

19.40        41.65        76.5  g.  CflClO,. 
(Cakolari,  Ace.  Sc.  med.  di  Fefrara,  1911, 
86. 150.) 

Calcium  chlorate,  Ca(C10t)s+2HsO. 

Deliquescent;  very  sol.  in  HsO  and  alcohol. 
(Wachter,  J.  pr.,l,,%2^oOgie 
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MeltB  in  its  wat^  of  ciystalliBation  at  over 

Sp.  gr.  of  solution  sat.  at  18^ » 1.729,  con- 
Uuniz^  W%  Ca(C10,),.    (MyUus   B.  1897, 

soTms.) 

SoL  in  acetone.    (Eidmann,  C.  C.  1899,  II. 
1014;  Naumann,  B.  1904,  37.  4328.) 

ClmMDUc  chlorate. 

Easfly  sol.  in  HsO.     (Pmdhomme,  C.  C. 
1880, 1.  668.) 

Cdbaltous  chlorate,  Co(aOs)s+2HsO. 
(Meusser,  B.  1902,  86.  1418.) 
4-4H^.    Solubility  in  H,0. 
Sat.  solution  contains  at: 


18*      21**      36** 
64.19  64.39  67.09 


47*      61* 
J9.66  76.12%  Co(aO,),. 


Sp.  gr.  of  solution  containing  64.19% 
Go(C10i),  at  18*  » 1.861.  (Meusser,  B.  1902, 
88. 1418.) 

+6H]0.  Very  deliquesoent.  Sol.  in  HsO 
and  aloohol.  Melts  in  crystal  HsO  at  50*. 
Widiter.  J.  pr.  80.  321.) 

Sohibikty  in  H,0. 

Sat.  solution  contains  at: 

-21*       -19*        0*     4-10.5* 
53.30       53.61       57.45      61.83%  Co(C10,),. 
(Meusser,  B.  1902,  86. 1418.) 

Cleric  chlorate,  basic,  Cu(C10s)s,  3Cu(0H)s. 
Insol.  in  HtO.  V^  sol.  in  dil.  adds.  Sol. 
in  warm  cone.  Cu(ClO|)s+Aq,  the  solubility 
increasing  with  the  cone,  and  temp.  (Bour- 
picnsiBim.  Soc.  1898,  (3)  19.  950.) 

Cvpric  chlorate,  Cu(C10,),+4HsO. 
Solubility  in  HsO. 
Sat.  solution  contains  at: 


-31* 


-21* 
57.12 


-hO.8*  18*  45* 

58.51        62.17       66.17 


59.6*  71* 

69.42         76.9%  Cu(C10,),. 

Sp.  gr.  of  the  solution  containing  62.17% 
Ca(QO«)t  at  18*  » 1.695.  (Meusser,  B.  1902, 
Il.l420.y 

+6HsO.  Very  ddiquesoent.  Easily  sol. 
m  HsO  and  aloohol.  Melts  in  its  crystal  HsO 
it  65*.    (W&chtcr,  J.  pr.  80.  321.) 

8p,  gr.  of  Cu(C10,),+Aq  at  15*. 
'^CulClOs),       2.106         4.778         6.945 
^.gr.  1.01620      1.03857      1.05714 

'iCu(CK>,)s       10.016        14.387 
ap.gr.  1.0844      1.12531 

(Traube,  Gm.-K.  6. 1,  921.) 

SoL  m  acetone.     (Naumann,  B.  1904,  87. 

4328.) 


Cupric  chlorate  anmiMiia,  Ou(C10t)s,  4NHs. 
Ppt.  Not  hydroscopic.  Insol.  in  aloohoL 
Chi(C10t)s,6NH,.  Not  hydroscopic.  (Eph- 

raim,  B.  1915,  48.  46.) 

Erbhim  chlorate,  Er(aOs)s+8HsO. 
Deliquescent.    Sol.  in  HsO  and  aloohol. 

Gluclnum  chlorate. 

Known  only  in  aqueous  solution,  which  de- 
composes on  evaporation. 

Ferrous  chlorate. 
Known  only  in  solution. 

Ferric  chlorate,  Fe(C10t)s. 
Sol.  in  HsO. 
Baaic  salt,    Insol.  in  HsO. 

Lanthanum  chlorate,  La(C10s)t. 
Deliquescent.    (Cieve.) 

Lead  chlorate,  Pb(aOt)s+HsO. 

Deliquescent;  easily  sol.  in  HsO  and  aloohoL 
(W&chter,  J.  pr.  80.  321.) 

Sp.  gr.  of  solution  sat.  at  18* « 1.947  and 
contains  60.2%  Pb(aOi)s.  (Mylius,  B. 
1897  80.  1718.) 

icb  g.*  HsO'  dissolve  440  g.  Pb(aO,)s  at 
18*;  sp.  gr.  of  sat.  solution  » 1.63.  (Caiison^ 
Dissert.  1910.) 

LiOiium  chlorate,  LiC10t+>^HsO. 

Very  deUcjuescent  and  sol.  in  HsO.  Voy 
easily  sol.  in  alcohol.  Mdts  at  50*  in  its 
crystal  water.    (Wfichter.  J.  pr.  80. 321.) 

liClOi-hAq  sat.  at  18*  contams  75.8% 
LiClO,.  Sp.  gr.  =  1.815.  (MyUus,  R  1897, 
80.  1718.) 

483  g.  LiClOt  dissolve  in  100  g.  HsO  at  15*; 
sp.  gr.  of  solution » 1.82.  (Carlson,  Dissert. 
1910.) 

Contains  3HsO.  and  is  not  ddiqilescent. 
(Lagorio,  Zeit.  f.  Kryst.  16.  80.) 

Salt  is  anhydrous.  (Retgers,  Z.  phys.  Ch. 
6.  449.) 

Magnesium  chlorate,  Mg(C10t)s. 
i(C10i)  dissolve  in 
at  19*;  sp.  gr.  of  solution— 1.59.    (Carlson, 


128.1  g.  Mg(C10,)  dissolve  in  100  g.  HsO 
8p.gr.  of  solution « 1.59.    (Cai' 
Dissert.  1910.) 


Sp.  gr.  of  solution  containing  56.5% 
Mff(C10t)satl8*-1.564.    (Meusser,  2.e.) 

Sp.  gr.  of  solution  sat.  at  18* « 1.594,  con- 
taining 56.3%  Mg(aOt)s.  (MyUus,  B.  1897, 
80. 1718.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014.) 

+2HiO.    Solubility  in  HsO. 

Sat.  solution  contams  at: 

39.5*       61*        68*  93* 

65.37     69.46     70.69     73.71%  Mg(C10.),. 
(Meusser,  B.  1902,  86. 1416.) 
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-f4H,0.    Solubility  in  H,0. 
Sat.  solution  contains  at: 

42*         65,5" 

63.82        69.12%  Mg(C10,),. 
(Meuaser,  Lc.) 

+6HsO.  Veiy  deliquescent  and  sol.  in 
HiO.  Very  easily  sol.  in  alcohol.  Melts  at 
40**  in  its  crystal  water.  (Wachter,  J.  pr.  30. 
325.) 

Solubility  in  HiO. 

Sat.  solution  contains  at: 

-18**    0**      +18"    29**     36** 
51.64  53.27  56.50  60.23  63.65%  Mg(C10i)i. 
(Meusser) 


Manganous  chlorate,  Mn(C10t)s. 

Known  only  in  solution  which  decomposes 
on  evaporation.    (W&chter.) 

Mercorous  chlorate,  Hgi(C10s)s. 

a.  Easily  sol.  in  alcohol  and  HiO.  (Wach- 
ter, J.  pr.  80.  321^ 

p.  Insol.  in  HtO:  easily  sol.  in  HCiHtOi+ 
Aq.    (Wachter.)    Decomp.  by  boiling  HiO. 

Mercuric  chlorate,  2HgO,  ClsO»+HsO. 

Deliquescent.  Decomp.  by  HtO  into  oxide 
and  an  add  salt.    (Wachter.) 

Sol.  in  4  pts.  cold  HjO.    (Chevenix,  1802.) 

Nickel  chlorate,  Ni(C10,),-h4HaO. 
Solubility  in  HsO. 
Sat.  solution  contains  at: 

48.5**         55**  65**        79.5** 

67.60      68.78      69.05      75.50%  Ni(C10,),. 
(Meusser,  B.  1902,  86. 1419.) 

4-6HaO.  DeUquescent.  Eaailysol.  in  HtO 
and  alcohol.  Melts  in  crystal  HtO  at  80*'. 
(Wachter,  J.  pr.  30.  321.) 

Solubihty  in  HtO. 

Sat.  solution  contains  at: 

^18**  -8**       0°      +18**    40** 

49.55  51.52  52.66  56.74  64.47%  Ni(C10,),. 

Sp.  gr.  of  solution  containing  56.74% 
'Ni(C10,)tatX8**-1.661.  ^     _ 

Goes  over  into  4HiO  salt  at  39"*.  (Meusser.) 

166  g.  Ni(C10i)t  dissolve  in  100  k.  HtO  at 

16**:  sp.  gr.  of  solution  =  1.76.    (Carlson,  Die- 

8^.1910.) 

Nickel  chlorate  ammonia,  Ni(C10t)t,  6NHt. 
Ppt.    (Ephraim,  3.1915,48.47.) 

Potassium  chlorate,  KC10«. 
Sol.  in  HtO  with  absorption  of  heat. 

Sol.  in  about  16  pU.  cold,  and  in  muoh  less  hot  HtO. 
'(Chevenix.  1801.)  ^  „  „«        . 

Sol.  in  30.03  pta.  HtO  at  0*;  17.85  pts.  at  13.3"*;  and 
m  1.66  pta.  at  104.78*.    (M.  R.  and  P.) 


Sol.  in  16  pta.  HiO  at  18.75°.    (Abl.) 
100  pta.  HiO  at  15.5°  dissolve  6.2  pts.;  at  100*.  40 
pta.  (Ure'a  Diet.) 


100  pU.  HjO  dissolve  pts.  KClOj  at  t** 


t° 

Pts.  KClOi  .     . 

28 
9.5 

35 
12.3 

40 
14.4 

47 
18  3 

65 
29.1 

(Gerardin.) 
100  pts.  HjO  dissolve  pts.  KClOa  at  t**. 

t« 

Pte. 
KClOj 

t° 

Pts. 
KCIO» 

0 

13.32 
15.37 
24  43 

3.33 
5.00 
6.03 
8.44 

35.0 
49.08 
74.89 
104.78 

.      12  05 
18  9fi 
35  40 
60.24 

(Gay-Liwsae.  A.  ch.  11.  314.) 


100  pts.  HtO  dissolve  pts.  KCIO,  at  t** 


t" 

Pts. 
KClOi 

t° 

Pta- 
KC10» 

0 
100 

3.3 
56.5 

130 
180 

88.5 
190 

(Tilden  and  Shenstone,  Roy.  Soc.  Proc.  86. 
345.) 

100  pts.  HtO  dissolve  pts.  KClOi  at  f*. 

t° 

Fta. 
KC10» 

t° 

Pts. 
KC10» 

120 
136 

73.7 
98.9 

160 
190 

148 
183 

(Tilden  and  Shenstone,  Phil.  Trans.  188C28.) 

Coefficient  of  solubility  is  3.2-h0.109t+ 
0.0043t«  between  0*  and  35**.  (Blarea,  C.  R. 
112. 1213.) 

Sat.  KC10i+Aq  contains  %  KClOi  at  t**. 


t° 

%  KClOi 

t*» 

%  KCIO. 

-0.5 

2.6 

92 

31.2 

-0.3 

2.4 

106 

37.2 

+4.5 

3.5 

130 

47.0 

4.5 

2.9 

171 

59.8 

11 

4.7 

180 

62  .'1 

19 

6.1 

190 

63.1 

29 

89 

200 

64.2 

36 

9.9 

207 

66.0 

42 

11.4 

300 

87,0 

56 

15.1 

330 

96.7 

58 

16.6 

rfitard,  A.  ch.  1894,  (7)  2.  528.) 
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Solubility  in  H,0. 


Temp. 

7c  KCIOj 

Pts.  sol.  in 

Pts.  H«0  to 

in  a  sat.  sol. 

100  pU.  HsO 

1  pt.  KClOi 

(f 

3  06 

3.14 

31.8 

5 

3.67 

.    3.82 

26.2 

10 

4.27 

4.45 

22.5 

15 

5.11 

5.35 

18.5 

20 

6.76 

7.22 

13.6 

25 

7.56 

8.17 

12.2 

30 

8.46 

9.26 

10.8 

35 

10.29 

11.47 

8.7 

40 

11.75 

13.31 

7.5 

45 

13.16 

14.97 

6.6 

50 

15.18 

.     17.96 

5.6 

55 

16  85 

20.27 

4.9 

60 

18.97 

23.42 

4.2 

65 

20.32 

25.60 

3.9 

70 

22.55 

29.16 

3.4 

75 

24.82 

32.99 

3  0 

80 

26  97 

36.93 

2.6 

85 

29.25 

41.36 

2.4 

90 

31.36 

46.11 

2.1 

d5 

33.76 

51.39 

1.9 

100 

35.83 

65.54 

1.8 

(PawlewBki,  6.  1899,  82. 1041.) 

1  L  KaO,+AQ  at  26''  coDtains  676  milli- 
mob.  KClOi.    (Calvert,  Z.  phys.  Ch.  1901, 
38.541.) 
100  g.  H]0  diflsolve  at: 

0**         20**        40°         60** 
3.3        7.4        13.8        24.Og.KC10, 
8p.gr.  1.021     1.045      1.073      1.116 

80*  100"       104*** 

37.7  56.6  59.9g.KC10,, 

Sp.gr.         1.166        1.219        1.230 
*  Bpt.  of  sat.  solution. 

(Carlson,  Dissert.  1910.) 

100  g.  HsO  dissolve  at: 
8**     19.8**      30**       99** 
4.48      7.16    10.27    67.3  g.  KCIO,. 
(Caholari,  Ace.  Sc.  med.  di  Ferrara, 
1911,  85. 160.) 

Sat.  KClOa+Aq  contains  at: 
53'       68**       81**       86**(?) 
17.37    23.26    23.63    30.46%  KCIO,. 
(Tsehugaeff,  Z.  anorg.  1914,  86. 161.) 

Sp.  gr.  <rf  KC10,-|-Aq,  according  to  Kremer's 
experiments  (Pogg.  96. 62),  and  Gerladi's 
calculations.    (STanal.  8. 290.) 


*;  KCIO, 


8p.gr. 


1.007 
1.014 
1.020 
1.026 
1.033 


%  KClOa 


6 
.7 
8 
9 
10 


Sp.  gr. 


1.039 
1.046 
1.062 
1.069 
1.066 


Sp.  gr.  of  KC10,+Aq  at  20**  containing  1 
mol.  KCIO,  to  100  mols.  H,0«=  1.04122. 
(Nicol,  Phil.  Mag.  (6)  16.  122.) 

Sp.  gr.  of  KC10,-hAq  at  16**  containing  5% 
KCIO,  =  1.0316.  (KohLrausch,  W.  Ann.  1879. 
1.) 

B.-pt.  of  KC10,+Aq  containing  pts.  KCIO, 
to  100  pts.  H,0. 


Pts. 

B.-pt. 

Pts. 

B.-pt. 

KClOi 

KClOa 

6.6 

100.6** 

44.6 

103.0** 

13.2 

101.0 

53.4 

103.5 

20.2 

101.6 

62.2 

104.0 

27.8 

102.0 

69.2 

104.4 

35.8 

102.6 

.... 

(Gerlach,  Z.  anal.  26.  450.) 

Saturated  solution  boils  at  106**.  (Kremers.) 

Saturated  solution  boils  at  104.2**,  and  con- 
tains 61.6  pts.  KCIO,  to  100  pts.  H,0. 
(Legrand.) 

Saturated  solution  boils  at  103.3**,  and  con- 
tains 66.6  pts.  KCIO,  to  100  pts.  H,0.  (Grif- 
fiths.) 

Saturated  solution  boils  at  104.4**.  (Ger- 
lach, Z.  anal.  26.  427.) 

Sol.  in  pure  HNO,  without  deoomp.,  but 
decomp.  at  once  by  HNO,  containing  NO,. 
(MiUon^  A.  ch.  (3)  6.  92.) 

Sol.  in  sat.  NH4CI+Aq  without  causing 
pptn. 

1  mol.  ( =>  129  pts.)  KCIO,  dissolves  in  2493 
vols.  H,0;  in  2208  vols.  H,0  when  1  mol. 
( »69  pto.)  NaCl  is  added;  in  2060  vols.  H,0 
with  2  mols.  ( =  118  pts.)  NaCl;  and  in  1910 
vols.  H,0  with  4  mols.  (-236  pts.)  NaCl. 
(Gladstone,  Chem.  Soc.  16.  302.) 

KCIO,  is  sol.  in  about — 

29.50  pts.  H,0. 

36.60  pts.  NH^OH+Aq  cone. 

39.00  pts.  dil.  NH40H-hAq  (1  vol.  cone:  3 
vols.  H,0). 

30.60  pts.  HNO,-hAq  (1  vol.  cone.  HNO,: 
6  vols.  H,0). 

33.0 pts.  HCl+Aq  (1  vol.  cone.  HCl:  4  vols. 
H,0). 

48.00  pts.  HC,H,0,+Aq  (1  vol.  commer- 
cial HC,H,0,:1  vol.  H,0). 

31.50  pts.  NH«CH-Aq  (1  pt.  NH^Ch.lO  pts. 
H,0). 

18.00 jpts.  NH4N0j-f  Aq  (1  pt.  NH4NO,:10 
pts.  H,C)). 

34.00  pts.  NH4C,H,0,+Aq  (dil.  NH40H-f 
Aq-f  dil.  HC,H,0,+Aq). 

32.60  pts.  NaCtH,0,+Aq  (commercial 
HC,H,0,-hNa,CO,,  dUuted  with4  vols.  H,0). 

31.50  pts.  Cu(C,H,0,),+Aq.  {See  Stolba, 
Z.  anal.  2.  390.) 

33.50  pts.  cane-sugar  (1  pt.  cane-sugar  :  10 
pts.  H,0). 

36.60  pts.  ^rape-sugar  (1  pt.  grape-sugar:  10 
pto.  H,0).   (Pearson,  Zeit.  Chem.  1869.  662.) 

Addition  of  K  salte  to  sat.  KClO,+Aq  pp^-^ 
KCIO,  in  such  a  way,  that  the  sum  of 
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KClOs  remaining  in  solution  and  the  K  in  the 
salt  added,  is  a  constant,  which  constant  is 
eaual  to  the  solubility  of  KClOs,  so  that  the 
following  fonnula  represents  the  coefficient 
of  solubUity  of  KClOt  after  addition  of  a  K 
salt,  3.2+0.109t+0.0043t*-K  of  salt  added. 
(Blare*,  C.  R.  112.  1213.) 

Solubility  of  KC10>+TlC10t. 


100  g.  HtO  dJMohre  g.  saha 


t*» 

g.  TICIOi 

g.  KClOa 

0 

15 

50 

100 

2.8 
10 

12.67 
57.3 

3.3 

1.5 

16.2 

48.2 

(Rabe,  Z.  anorg.  1902,  81. 156.) 
SolubiUty  of  KC10>  in  KNO»-f  Aq. 


frO 

g.  per  1. 

KNOa 

KCIOi 

19.85 

0.00 

12.65 

25.29 

101.19 

202.38 

69.88 
64.86 
60.33 
45.85 
40.20 

23.87 

0.00 
5(r.59 

79.09 
63.14 

(Arrhenius,  Z.  phys.  Ch.  1893, 11.  397.) 
Solubility  in  KCl-f  Aq  at  20^  C. 


G.  KCI  in 

O.  KCIO, 

8p.  gr. 

1  Utre 

in  1  litre 

0 

71.1 

1.050 

10 

58 

1.050 

20 

49 

1.050 

30 

43 

1.050 

40 

39.5 

1.054 

5C 

36.5 

1.058 

60 

34 

1  064 

70 

32 

1.070 

80 

30 

1.075 

90 

28 

1.081 

100 

27 

1.086 

110 

25  5 

1.091 

120 

24.5 

1.098 

130 

23.5 

1.103 

140 

22.5 

1  108 

150 

21  5 

1.113 

160 

21.0 

1.119 

170 

20.5 

1.124 

180 

20.0 

1.130 

190 

20.0 

1.135 

200 

20 

1.140 

210 

20 

1.145 

220 

20 

1.150 

230 

20 

1.156 

240 

20 

1.161 

250 

20 

1.168 

(Winteler,  Z.  Elektrochem.  1900,  7.  361.) 


Solubility  ir  KOH-f  Aq  at  26** 


KOH+Aq 

MilUmob  KClOs  per  Iitr« 
of  the  aoiulion 

Vs-normal 
Vr-normal 

624 
573 

(Calvert,  Z.  phys.  Ch.  1901,  88.  641.) 
Solubility  in  Hrf),  at  25'*. 

Concentration  of  HtOa 
millimols  per  litre 

MillimoU  KClOa  per  liti« 
of  the  sohiiion 

1260 
1310 

730 
737 

(Calvert,  /.c.) 

Solubility  in  J4  normal  KOH+Aq 
in  presence  of  Hrf),  at  25*. 

Concentration  of  HiOt 
millimola  per  Utre 

Millimois  KClOs  per  litre 
of  the  solution 

15 

276 

954 

1073 

578 
584 
616 
673 

(Calvert,  I.e.) 

Moderately  sol.  in  liquid  NH|.  (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

Neither  dissolved  nor  attacked  by  liquid 
NO,.  (Frankland,  Chem.  Soc.  1901 J9. 1361 . ) 

Sol.  in  120  pts.  alcohol  of  83%  at  16''. 
(Wittstein.) 

Sol.  in  120  pts.  alcohol  of  77.1%.  (Pohl, 
W.  A.  B.  6.  595.) 

Insol.  in  absolute  alcohol.    (Gerardin.) 

Solubility  of  KClOs  in  dil.  alcohol.  D^sp. 
gr.  of  alcohol;  S« solubility  in  100  pts. 
alcohol  at  t**. 


D  =0.9904 


13 
21 
25 
30 
35 
44 
50 


4  9 

6  3 

7  5 
9  1 

10  2 
13.6 
16.2 


D  -0.9726 


13 

20 
33 
43 
56 
59 


2.2 
3.3 
5.8 
7.2 
11.4 
12  9 


D  -0.9848 


14 
26 
39 
47 
55 
65 
66 


4.7 
7.1 
9.3 
12.8 
16  1 
22  3 
22.5 


D  -0.9793 


14 
26 

38 
46 
51 
63 
65 


3.2 
5  4 
7.9 
10.8 
12.2 
17.5 
19.0 


D  -0.9573 


t« 


13 
20 
29 
36 
55 
60 
63 


M. 


1 
2 
3 
4 

7 

id 


d 


D -0.9390 


14.5 

28 

40 

50 

62 

67 


git_ 


s 


1.1 
2:2 
3.4 
4.3 
6.6 
7.6 
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SohibUity  of  KCK),  in  dil.  alcohol— Contfniied. 


D- 

0.9111 

D- 

■0.8967 

D -0.8429 

f 

8 

t» 

8 

f* 

s 

13 

0  74 

12 

.6.46 

25 

0.09 

26 

1.08 

31 

1.28 

34 

0.12 

32 

1.78 

43 

1.95 

56 

0.24 

52 

3.35 

58 

3.10 

64 

0.32 

(Qeran 

liD.A. 

ch.  (4)  5. 148.) 

i 

^lubility 

ofKC 

no,  in  alcoholH-Aq. 

wt   <Z,i 

U^Wn,l 

«.  KClOa  per  100  g.  •olution 

t-30* 

t-40« 

( 

} 

9.22 

12.23 

1 

s 

7.72 

10.48 

1( 

} 

6.4! 

8.84 

21 

} 

4.51 

6.40 

3( 

[) 

3.21 

4.67 

4( 

[) 

2.31 

3.41 

5i 

[) 

1.64 

2.41 

6( 

[) 

1.01 

1.41 

7( 

[) 

0.54 

0.78 

» 

3 

0.24 

0.34 

9( 

3 

o.oe 

0.12 

(Taylor,  J.  phys.  Ch.  1897,  1.  301.) 

InsoL  in  benzonitrile.  (Naumann,  B. 
1914, 47. 1370.) 

V«y  d.  sol.  in  aoetone.  (Krug  and  M'El- 
roy,  J:  Anal.  Ch.  6.  184.) 

Inwd.  in  aoetone.  (Naumann,  B.  1904,  87. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Solubility  of  KClOt  in  acetone +Aq. 


•1.  %  »retoD€ 


0 

5 

9.09 
20 
30 
40 
50 
60 
70 
80 
90 


ft.  KClOa  per  100  g.  lohitioii 


t-.lO" 


9.23 
8.32 
7.63 
6.09 
4.93 
3.90 
2.90 
2.03 
1.24 
0.57 
0.18 


t-40« 


12.23 
11.10 
10.28 
8.27 
6.69 
5.36 
4.03 
2.86 
1.68 
0.79 
0.24 


(Taylor,  J.  phys.  Ch.  1897,  1.  301.) 

InaoL  in  methyl  acetate.  (Naumann,  B. 
1909.  4S.  3790);  ethyl  acetate.  (Naumann, 
B.  1904,  87.  3601.) 

Mubility  in  riyool-0.9%  at  ord.  temp. 
>de  Coninck,  B^.  Acad.  BuU.  1906.  359  ) 

100  g.  glycerol  (sp.  n*.  1.256)  dissolve  3.54  g. 
KCIO,  at  15-16*^.  rOwendowski,  Pharm.  J. 
1907,  79.  575.) 


Potassium  sUver  chloimte,  EClOt,  AgClO.. 
(Pfaundler,  W.  A.  B.  46,  2.  266.) 

Rubidium  chloimte,  RbClOt. 

100  pts.  HsO  dissolve  2.8  pts.  at  4.7'';  3.9 
pts.  at  13^  4.9  pts.  at  18.2**;  5.1  pts.  at  19''. 
(Reissig,  A.  187.  33.) 

100  g.  Hrf)  dissolve  3.1  RbClO,  at  15%- 
sp.  gr.  of  solution*  1.07.  (Carlson,  Dissert. 
1910.) 


100  g.  HtO  dissolve  at: 

0*         8*       19.8* 
2.138      3.07      5.36 


30** 

8.00,g.  RbClOt, 


42.2^       50**       76*       99*^ 
12.48    15.98    34.12    62.8  g.  RbClOt. 
(Calsolari,  Ace.  Sc.  med.  di  Ferrara,  1911,  86. 
150.) 

Scandium  chlorate. 

(Crookes,  Roy.  Soc.  Proc.  1908, 80.  A,  518.) 

Silver  chlorate,  AgClO.. 

Sol.  in  10-12  pts.  cold  HtO  (Vauquelin); 
in  8-10  pts.  cold,  and  2  pts.  hot  HtO  (Chev- 
enix);in5pts.  coldHsO  (W&chter).  SI.  sol. 
in  alcohol  (Chevenix);  easily  sol.  in  alcohol 
(W&chter). 

Silver  chlorate  ammonis,  AgClOt,  2NHt. 

Easily  sol.  in  HtO  or  alcohol.  (W&chter, 
1848.) 

Sodhmi  chlorate,  NaClOt. 
Deliquescent. 

Sol.  in  3  pU.  cold  and  lev  hot  HsO.  (W&chter; 
Chevenix.) 

Sol.  in  3  Dtfl.  HsO  at  18.75°.     (Abl.) 

100  pt«.  HsO  dissolve  35.5  pts.  NaC10».   (Ure's  Diet  ) 

100  pts.  HiO  dissolve  at: 
0*     20**    40*       60** 
81.9    99    123.5    147.1  pts.  NaClO,, 

80**       100*      120** 
175.6    232.6    333.3  pts.  NaClO,. 
(Kremers,  Pogg.  97.  4.) 

100  pts.  HtO  dissolve  89.3  pts.  NaClOt  at 
12^    (SchlOsing.) 

100  g.  HtO  dissolve  at: 

-15**    0**       20**     40** 
72       79      101      126    pts.  NaC10„ 
Sp.gr.  1.380  1.389  1.430  1.472 

60**      80**     100**  122*  • 
155     189     230       286  pts.  NaCiOs. 
Sp.gr.  1.514  1.559  1.604  1.654 
*  Bpt.  of  sat.  solution. 


(Carlson,  Dissert.  1910.)6 
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100  g.  NaC10,-|-Aq  contain  at: 
4.78**  19.85**  30.05**  36.10**  44.72** 
45.47    48.91    51.22    52.36    54.50  g.  NaClO,. 
(Le  Blanc  and  Schmandt,  Z.  phys.  Ch.  1911, 
77.  614.) 

Sp.  gr.  of  NaC10|-f  Aq,  containing: 
10       16      20      25      30       25%NaC10,. 
1.070  1.108  1.147   1.190  1.236  1.282 
(Gerlach,  Z.  anal.  8.  290.) 

Sp.  CT.  of  NaC10,+Aq  at  20**  containing  1 
mol.  NaClO,  in  100  mols.  H,0  =  1.03844. 
(Nicol,  Phil.  Mag.  (5)  16. 122.) 

NaC10,+Aq  containing  7.23%  NaClO. 
has  sp.  gr.  20720** -1.0496.  (Le  Blanc  and 
Rohland,  Z.  phys.  Ch.  1896, 19.  278.) 

Sat.  solution  boib  at  132°i  and  temp,  can 
be  raised  to  135**  by  supersaturation.  (Krem- 
ers,  Pogg.  97.  4.; 

Easily  sol.  in  liquid  HF.     (Franklin,  Z. 
anorg.  1905,  46.  2.) 
.  NaClOi-fNaCl. 

100  pts.  H,0  dissolve  60.76  pts.  NaC10,-f 
24.4  pts.  NaCl  at  12%'  100  pts.  H,0  dissolve 
249.6  pts.  NaClOi-f  11.6  pts.  NaCl  at  122% 
and  when  cooled  to  12**  contain  68.6  pts. 
NaC10,-|-11.5  pts.  NaCl.  (Schldsing,  C.  R. 
73.  1272.) 

Solubility  in  NaCl-fAq  at  20**  C. 


G.  NaCl 

G.  NaCIOj 

8p.gr. 

in  1  litre 

in  1  litre 

5 

668 

1.426 

10 

661 

1.424 

15 

653 

1  423 

20 

645 

1  421 

25 

638 

1.419 

30 

630 

1.418 

35 

622 

1.417 

40 

615 

1.415 

45 

607 

1.414 

50 

599 

1.412 

55 

590 

1.411 

60 

582 

1.409 

65 

574 

1.408 

70 

566 

1  406 

75 

559 

1.405 

80 

551 

1  404 

85 

544 

1  402 

90 

537 

1.401 

96 

529 

1.399 

100 

522 

1.398 

105 

514 

1  396 

110 

507 

1.394 

115 

499 

1.392 

120 

491 

1.391 

125 

484 

1.389 

130 

476 

1.387 

135 

467 

1.385 

140 

459 

1.383 

145 

451 

1  381 

Solubility  in  NaCl-f  Aq  at  20*  C—ConUnued 


G.  NaCl 

G.  NaCIOi 

Sp.  KT. 

in  1  Utre 

in  1  litre 

150 

442 

1.379 

155 

432 

1.377 

160 

423 

1.374 

165 

414 

1.372 

170 

403 

1.369 

175 

393 

^365 

180 

382 

1.362 

185 

371 

1.359 

190 

360 

1.355 

195 

349 

1.350 

200 

338 

1.345 

205 

326 

1.340 

210 

315 

1.335 

215 

302 

1.330 

220 

287 

1.324 

225 

271 

1.319 

230 

257 

1.313 

235 

243 

1.307 

240 

228 

1.301 

245 

211 

1.295 

250 

197 

1.289 

255 

184 

1.283 

260 

170 

1.276 

265 

150 

1.270 

270 

135 

1.263 

275 

120 

1.256 

280 

105 

1.249 

285 

91 

1.241 

290 

78 

1.235 

295 

67 

1.226 

300 

55 

1.217 

(Winteler,  Z.  Elektrochem.  1900,  7.  361.) 

Very  sol.  in  liquid  NH|.  (Franklin,  Am- 
Ch.  J.  1898,  20.  829.) 

Sol.  in  34  pts.  alcohol  of  83%  at  16**  and  in 
less  hot  alcohol.    (Wittstein.) 

Somewhat  more  easily  sol.  in  alcohol  than 
NaCl.    (Berzelius.) 

Solubility  of  NaClOt  in  alcohol. 
(g.  NaClOj  per  1,  of  solution.) 


Alcohol 

t 

90% 

75% 

50% 

20 
40 
60 
70 

16.1 
22.9 
29.0 

110.8 
133.5 
166.8 
161.3 

311.3 
321.8 
326.8 

(Carlson,  Dissert.  1910.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetote.  (Naumann, 
B.  1910,  48.  314.) 

100  g.  glycerol  dissolve  20  g.  NaClOa  at 


16.5** 

576.) 


(Ossendowski,  Rh 
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Strontiiim  chlorate,  SrCClOOs+SHsO. 

Very  ddiquescent,  and  sol.  in  HjO.  (Top- 
8oe.  W.  A.  B.  66,  2.  29.) 

Sp.  gr.  of  solution  sat.  at  18^  containing 
63.3%  Sr  (CIO,),  =  1.839.  (MyUus,  B.  1897, 
W.  1718.) 

Easily  sol.  in  H2O,  less  in  alcohol,  but  more 
9ol.  in  alcohol  than  SrCls.  (Souchay,  A.  102. 
381.) 

Insol.  in  absolute  alcohol.    (W&chter.) 

ThaUous  chlorate,  TiaOt. 
Sol.  in  H{0,  but  deoomp.  by  heating. 

100  pts.  H,0  dissolve  at: 
0**     20*     50**      80**     100** 
2.80  3.92  12.67  36.66  67.31  pts.  TICIO,. 
(Muir,  Chem.  Soc.  29.  857.) 

1 1.  TlClOa+Aq  sat.  at  lO""  contains  26.637 
g.TlC10s.   (Roozdboom,  Z.  phys.  Ch.  8. 632.) 

1  1.  H{0  dissolves  0.134  equivalents 
TlClOs  at  20'';  or  38.61  g.  in  1  1.  of  the  solu- 
tion (mean  of  10  experiments).  (Noyes  and 
FaireU,  J,  Am.  Chem.  Soc.  1911,  88. 1667.) 


Solubility  in  Tl,S04+Aq  at  20** 


G.  equiv.  per  L 

Solid  phase 

TICIO. 

TI,804 

0.1058 

0.1366 

T1C10,-|-T1,S04 

(Noyes  and  Farrell,  Lc.) 

Thallic  chlorate,  Tl(C10.)t+4HiO. 

Very  deliquescent:  sol.  in  HjO.  Decomp. 
slowly  in  the  air.  (Gewecke,  Z.  anorg.  1912, 
76.273.) 

Ytterbtum  chlorate. 
SoLinHiO.    (Popp,  A.  181.  179.) 

Yttrkmi  chlorate,  Y(aO,)t-|-8H,0. 

Deliquescent.  Easily  sol.  in  alcohol.  SI. 
sol.  in  eth^.    (Cleve.) 

Zinc  chlorate,  Zn(C10.),+4HtO. 
Solubihty  in  H3O. 
Sat.  solution  contains  at: 


+18** 
66.62 


30" 
67.66 


40* 
69.06 


66* 
75.44%  Zn(C10,),. 

66.62% 


Sp.    gr.    of   solution   containing 
Zn(C10,),atl8*  =  1.916. 

(Meusser,  B.  1902,  86.  1417.) 

More  sol.  in  HtO  than  chlorates  of  Mg,  Co, 
Xi  or  Cu;  leas  sol.  than  chlorate  of  Cd;  more 
sol.  than  Zn(NOt)s.    (Meusser,  l.c) 

+6H{0.  Very  deliquescent.  Easily  sol.  in 
H«0  and  alcohol.  Melts  in  crystal  HsO  at  60*. 
Vauquelin,  A.  ch.  96.  113.) 


Solubility  in  HtO. 

Sat.  solution  contains  at: 


-18* 
66.62 


0*  8*  16* 

59.19      60J20      67.32%  Zn(C10,),. 
(Meusser,  Lc.) 


Sp.  gr.  of  solution  sat.  at  18*  containing 
65%  Zn(C10,)2  =  1.914.  (MyUus,  B.  1897, 
80.  1718.) 

Zinc  chlorate  ammonia,  Zr(C10s)s,  4NHt. 

Zn(aO,),,  6NH,.  Ppt.  (Ephraim,  B. 
1916,  48.  48.) 

Perchloric  acid 
See  Perchloric  acid. 

Chlorides. 

Most  chlorides  are  sol.  in  HjO;  a  few,  how- 
ever, are  insol.  or  nearly  so  therein,  the  chief 
of  which  are  AgCl,  HgiCU,  Cu,Clj,  Ptaj,  and 
AuCl.  Several  chlorides  are  decomp.  into 
insol.  basic  salts  or  hydroxides,  either  by  the 
addition  of  HtO,  as  in  the  case  of  Bids  and 
SbCli,  or  on  evaporating  the  aqueous  solution, 
as  AlClt,  ZnCU,  MgCU,  etc. 

Some  chlorides  are  sol.  in  alcohol  or  ether. 

See  under  each  element. 


Chlorine,  Ch. 

The  maximum  solubility  of  CI  in  H2O  is  at 
10*  (Schdnfeld);  at  8-10*  (Gay-Lussac);  at 
^IC^  (Pelouae). 

Solubility  decreases  from  9-0*;  at  100*  the 
solubility =0.    (Gay-Lussac.) 

Clj-f  Aq  sat.  at  6*  has  sp.  gr. 
thelot.) 


a.003.    (Ber- 


1  vol.  HiO  at  t*  absorbs  vols.  CI  reduced  to 
0*  and  760  nmi.  pressure. 


t» 

Vols.  Cl 

t" 

Vols.  Cl 

10 

2.5852 

26 

1.9099 

11 

2.5413 

27 

1.8696 

12 

2.4977 

28 

1.8295 

13 

2.4543 

29 

1.7896 

14 

2.4111 

30 

1.7499 

15 

2.3681 

31 

1.7104 

16 

2.3253 

32 

1.6712 

17 

2.2828 

33 

1.6322 

18 

2.2405 

34 

1.5934 

19 

2.1984 

35 

1.5550 

20 

2.1665 

36 

1,5166 

21 

2  1148 

37 

1.4786 

22 

.  2.0734 

38 

1.4406 

23 

2.0322 

39 

1.4029 

24 

1.9912 

40 

1.3656 

25 

1.9604 

... 

(Schonfeld,  A.  98.  26.)  glC 
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1  vol.  HtO  absorbs  vols.  CI  at  f"  (not 
corrected). 


Vols.  CI 

t«» 

Vob.  CI 

'** 

Vote.  CI 

t* 

1.43 
1.62 
2.08 
2.17 

0 
3 
6.5 

7 

3.04 
3.00 
2  37 
1.61 

8 
10 
17 
35 

1.19 
0.71 
0  15 

50 

70 

100 

(Gay-Lussac,  A.  ch.  (3)  7. 124.) 


1  vol.  HsO  at  S*  absorbs  3.04  vols.  CI,,  which  is  the 
pf>«t«imnm  of  solubUity.  At  Sff,  1.09  vols,  are  absorbed ; 
and  at  0°,  1.5  vols.    (Pelouse  and  Fremy.) 


1  vol.  HtO  at  t" 

dissolves  vols.  CI  (not  corrected) . 

t» 

Vols.  CI 

f 

VoU.  CI 

t» 

Vols.  CI 

0 

9 

10 

1.76-1.80 
2.70-2.75 
2.70-2.75 

12 
14 
30 

2.50-2.60 
2.45-2.60 
2.00-2.10 

40 
60 
70 

1.55-1.00 
1.15-1  20 
0.60-0.65 

(Pelouic.  A.  oh.  (3)  7.  188.) 


1  vol.  HtO  absorbs  voh.  CI  at 

•- 

t*» 

Vols.  CI 

t" 

Vols.  CI 

t' 

Vols.  CI 

0 
5 
8 

1.6  -16 
2.05-2.1 
2.5  -2.6 

9 

10 

.  12 

2.65-2.70 
2.9  -3.0 
2.66-2  75 

14 
16 
30 

2.6  -2.65 
2.3^^-2.4 
1.8  -1.85 

(RieKoI  and  WaU.  Ben.  J.  B.  18U.  72.) 


Solubility  in  H,0:«  = 

sco^cient  of  solubility. 

f* 

a 

t*> 

a 

t** 

a 

6.9 
8.4 
9.3 

2.2931 
2.5469 
2.7135  1 

10. 1 
11.2 
13.7 

2.8741 
2.7267 
2.5079 

21.7 
32.1 
36.7 

2.0422 
1.5766 
1.3802 

Solubility  of  Clt  in  H«0. 

/3»  -Vol.  of  CI  (reduced  to  0*  and  760  mm.) 
absorbed  by  1  vol.  HsO  undo*  a  total  pressure 
of  760  mm. 

q«g.  CI  J  absorbed  by  100  g.  HiO  under  a 
total  pressure  of  760  nmi. 


(Goodwin,  B.  16.  3040.) 


Goodwin  also  gives  tables  for  solubility  of 
CI  in  HCl  and  various  chlorides,  but  thev  do 
not  show  evidence  of  accurate  work .  ( A .M .0. ) 


Cls+Aq  contains  at  760  mm.  pressure: 


1.44%  CI  at  0** 

1.07% 

u   u     go 

0.95% 

0.87% 

"  "    9® 

tt   u    too 

(Rooaeboom,  R.  t.  c.  1884,  8.  29.) 
See  also  Cli-f  8H,0. 


t« 

/5» 

q 

t« 

/S' 

10 

3.095 

0.980 

25 

1.985 

11 

2.996 

948 

26 

1.937 

12 

2.900 

918 

27 

1.891 

13 

2.808 

889 

28 

1.848 

14 

2.720 

861 

29 

1.808 

15 

2.635 

835 

30 

1.769 

16 

2.553 

809 

35 

1.575 

17 

2.474 

784 

40 

1.414 

18 

2.399 

760 

45 

1.300 

19 

2.328 

738 

50 

1.204 

20 

2.260 

716 

60 

1.006 

21 

2.200 

698 

70 

0.848 

22 

2.143 

680 

80 

0.672 

23 

2.087 

662 

90 

0.380 

24 

2.035 

646 

100 

0.000 

1.630 
615 
600 
587 
574 
562 
501 
451 
415 
386 
324 
274 
219 
125 
000 


(Winkler,  Landolt  and  Bdmstein,  Tab.  4th 
Ed.  1912,  597.) 

1  1.  HCl+Aq  (38%  HCl)  dissolves  17.3  g. 
CI;  1  1.  Ha+Aq  (33%  HCT)  dissolves  11  g. 
CI;  1  1.  HCl+Aq  (3%  HCl)  dissolves  6.6  g. 
CI.    (Berthdot,  C.  R.  91. 191.) 

Solubility  of  Clt  in  HCl+Aq  at  2A-2V  and 
769-761  mm.  pressure. 


g.  HCl  per  I. 


0 

3.134 

6.248 

9.402 

12.540 

15.670 

31.340 

62.680 

94.020 

125.360 

156.700 

188.040 

219.380 

250.720 

282.060 

313.401 


Coeffident 

g.  Cli  per  1, 

of 

absorption 

7.23 

2.1157 

5.30 

1.5496 

4.94 

1.4483 

4.76 

1.3942 

4.85 

1.4200 

5.10 

1.4933 

5.81 

1.6736 

6.38 

1.8682 

7.19 

2.1044 

7.76 

2.2711 

8.58 

2.5095 

9.23 

2.7020 

9.93 

2.9243 

10.68 

3.1272 

11.87 

3.3278 

12.03 

3.5492 

Solubility 


2.2799 
1.6698 
1.6607 
1.5013 
1.6292 
1.6092 
1.8033 
2.0131 
2.2677 
2.4473 
2.7043 
2.9117 
3.1312 
3.3677 
3.5869 
3.8224 


(MeUor,  Chem.  Soc.  1901,  76.  227.) 

Solubility  of  CI  in  NaCl+Aq.   a  ^coefficient 

of  solubility. 

NaCl=9.97%. 


t» 

a 

t" 

a 

7.9 
11.9 
15  4 

1.8U5 
1.5879 
1.3684 

18.8 
22.6 

1.2785 
1.0081 
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Solubility  of  CI  in  NaC\+Aq,— Continued 
NaCl- 16.01%. 


6 

11.6 
16.4 


1.5866 
1.2227 
1.0121 


21.4 
26.9 


0  8732 
0.7017 


NaCl- 

19.66%. 

t» 

a 

f 

a 

0 

9.2 

9.3 

14.8 

1.6978 
1.2145 
1  2068 
0  9740 

15.4 
20  4 
21.9 

1     .... 

0.9511 
0.7758 
0  7385 

(Kumpf,  W.  Ann.  Bdbl.  6.  276.) 


Solubility  of  CI  in  sat.  NaCl+Aq  at  t**  and 
760  mm.  pressure. 


t« 

t ion  at  0°  and  760  mm. 

SolitbiUly  at  0*>  and 
760  mm. 

14.5 
29.0 
60.0 
82.0 

0.3607 
0.3125 
0.1332 
0.0586 

0.3898 
0.3458 
0.1625 
0.0763 

{Kobn  and  O'Brien,  J.  Soc.  Chem.  Ind.  1898, 
17.  1100.) 


Sat.  KC1+ Aq  absorbs  'A  less  CI  at  15''  than 
pure  HsO.    (Dettmer.  A.  38.  35.) 

1  1.  df  a  solution  of  CaClj  (1  pt.  in  15  pts. 
Bfil)  diflBohres  2.45  g.  CI  at  12^ 

1  1.  of  a  solution  of  MgCls  (1  pt.  in  15  pts. 
HzO)  dissolves  2.33  g.  Clat  12'. 

1  1.  of  a  solution  of  MnCli  (1  pt.  in  15  pts. 
HsO)  dissolves  2.00  g.  a  at  12'. 

SI.  sol.  in  KOH+Aq.    (Fremy.) 

Somewhat  sol.  in  liquid  NOi.  (Frankland, 
Chem.  Soc.  1901,  79.  1361.) 

ecu  abewbs  10%  of  CI,  at  13^.  (Perkins, 
Chem.  Soc.  1894,  66.  20.) 

1  moL  CiOCl,  dissolves  at  0°,  0.70  atom  CI; 
at- 14*,  1.24  atoms;  at- 21*  2.31  atoms; 
and  at -24,  3.00  atoms  CI.  (Roozeboom,  R. 
t.  c.  4.  379.) 

Solphuryl  chloiide  absorbs  71  vols.  CI  or 
0.136  pt.  CI  by  weight  at  C".  (Sohulze,  J.  pr. 
(2)«rri68.) 

InsoL  in  benxene.    (Monde.) 

SL  0ol.  in  diloral  and  iodal.    (Dumas.) 

SoL  in  perchlorethylene.    (Faradav.) 

Sd.  in  a  very  large  quantity  of  ether  with 
decomp. 


Coefficient  of  solubility  of  Clt  in  organic 
liquids  at  15"^. 


SubeUnce 

Coefficient  of  Solubility 

Carbon  tetrachloride 

51.7 

Acetic  anhydride 
Acetic  acid  (99.84%) 

39.6 

36.7 

"       (90  vol.  %) 

"       (75  vol.  %) 

(65  vol.  %) 

25.3 

16.43 

13.43 

(Jones,  Chem.  Soc.  1911,  99.  392.) 

+8HtO.  Critical  temp,  of  decomposition 
in  open  vessel -9.6'':  in  closed  vessel =28.7®. 
Solubility  in  HsO. 

%  Cli  =  %  of  CI,  in  Cl,-f  Aq  sat.  at  t**  and 
760  mm.  in  presence  of  C1,+8H,0. 


t« 

%CI, 

t' 

%CI. 

0 

0.505 

12.5 

1.10 

3 

0.64 

20 

1.82 

6 

0.709 

28.5 

3.50 

9 

0.900 

(Roozeboom,  R.  t.  c.  1884,  3.  57.) 

Chlorine  monoxide,  C1,0. 

Sol.  in  HsO.  At  O**,  HsO  absorbs  at  least 
200  times  its  volume  of  C1,0  gas. 

Chlorine  trioxide,  ClsOi. 

Decomp.  on  air  at  57®  with  explosion. 

H,0  absorbs  5-6  vols.  Clsd.  (Millon,  A. 
ch.  (3)  7.  298.) 

HsO  absorbs  at  8.5®  and  753  mm.  press. 
8.591  vols.  ClsOj.    (Brandan.) 

100  g.  HsO  dissolve  at: 

8.5®  and  752.9  mm.  press.  4.7655  g.  ClsO,. 
14®       "    756.3     "        *'     5.0117 
21®       "    754        "        *'     5.4447 
93®       "    760       "        "     5.6508  " 

(Brandan,  A.  161.  340.) 

Does  not  exist,  and  above  data  are  for  mix- 
ture of  ClOs  and  CI.  (GaraaroUi-Thumlakh, 
A.  209.  184.) 

Chlorine  te^roxide,  CiOs. 

HsO  at  4®  absorbs  about  20  vols.  ClOs  with 
formation  of  HClOs  and  HClOi. 

HsSO*  at  - 18®  absorbs  about  20  vob.  CIO,. 
(Millon,  A.  ch.  (3)  7.  285.) 

Solubility  of  ClOs  in  H,0. 


t* 

g.  ClOt  per  1. 

1 

10.7 
14.0 

>108.6 

116.7 

>107.9 

ray,  Z.  ph:gff^|3^  il?06.  »*■  569.) 
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-|-8H,0(=i=lH,0). 

Solubility  in  H,0. 


t« 

g.  ClOs  per  I. 

t*> 

g.  ClOt  per  1. 

0.79* 
0 
1 
5.7 

26.98 
27.69 
29.48 
42.10 

10 
15.3 
18.2 

60.06 

60.06 
107.9 

*  Entertic. 


(Bray.) 


Chlorine  oxide,  Cl«0i7. 
Very  easily  decomp.    (MiUon,  A.  46.  281.) 
Probably  a  mixture  of  ClOj  and  O. 

Chlorine  ^p/oxide,  CI3O7. 

Explosive;  decomp.  by  HjO;  sol.  in  well 
cooled  benzene  with  si.  decomp.  (Michael, 
Am.  Ch.  J.  1909,  28.  447.) 

Chloriridi(iiamine  chloride, 
p,  ,  NH,NH,C1. 

SI.  sol.  in  cold,  easily  in  hot  HjO.  (Skobli- 
koff,  A.  84.  276.) 

nitrate,  CliIr(NjHftNO,),. 

Sol.  in  H,0. 

sulphate,  Cl,Ir(N,H«)S04. 

SI.  sol.  in  cold,  much  more  easily  in  hot 
H,0. 

Chloriridic  acid. 

Chloriridates. 

Most  of  the  chloriridates  are  very  difficultly 
sol.  in  HjO,  but  a  little  more  sol.  than  the 
corresponding  chloroplatinates.  Insol.  or 
nearly  so  in  alcohol,  but  not  so  difficultly  sol. 
as  the  chloroplatinates.    (Rose.) 

Ammonium  chloriridate,  (NH4)iIrCl«. 

Sol.  in  20  pts.  cold  HiO  (Vauquelin);  si. 
sol.  in  cold,  much  more  in  hot  H3O  (Claus): 
sol.  in  HCl+Aq  (Soblewsky);  insol.  in  cold 
NH4C1+Aq  (Claus);  insol.  in  alcohol  (Ber- 
zelius). 

100  pts.  HsO  dissolve  at: 
14  4®     26  8®     39  4® 
0.699    0.906     1.226  pts.  (NHOiIrCU, 

52.2**     61.2**     69.3** 
1.608    2.130    2.824  pts.  (NHJjIrCl.. 
(Rimbach  and  Korten,  Z.  anorg.  1907,  62. 
407.) 

Cesium  chloriridate,  CsjIrCU. 

Only  si.  sol.  in  H,0.  (Deldpine,  C.  R .  1908, 
146.  1268.) 


Lithium  chloriridate,  LisIiCl*. 

Somewhat  deliquescent;  very  sol.  in  HsO. 
(Antony,  Gass.  ch.  it.  28, 1.  190.) 

Potassium  chloriridate,  KsIrCl*. 

SI.  sol.  in  cold  HsO;  sol.  in  16  pts.  boilinc 
HsO;  less  sol.  in  HsO  containing  HCl;  insol. 
in  alcohol  or  sat.  KCL  and  CaCli+Aq. 

Insol.  in  liquid  NH|.  (Gore,  Am.  Ch.  J. 
1898,  20.  8290 

Rubidium  chloriridate,  Rb,lrCl«. 

Very  si.  sol.  in  HsO.  (Rimbach,  Z.  anorg. 
1907,  62.  408.) 

Sodium  chloriridate,  NasIiCl«+6HtO. 

Easily  sol.  in  HsO;  sol.  in  alcohol  of  0.837 
sp.  gr. 

Thallium  chloriridate,  TlsIrCU. 

Decomp.  by  hot  HCl  forming  Tl,IrCU. 
(Del^pine,  C.  R.  1909, 149. 1073.) 

Chloriridium  pentamine  comps. 
See  Iridopeit/amine  chloro  compa. 

Chloriri4osulphuiou8  acid. 

Potassium  chloriridosulphite,  K4lrsCls(SOi)4, 
4KC1+12H,0 

Insol.  in  cold,  decomp.  by  hot  HsO. 

K4lr,Cl2(SOi)4, 2K,S0i.   Decomp.  by  HsO. 

ClsIr,(SO,),,  8KCH-4HsO.  SoL  in  HsO; 
insol.  in  alcohol.    (Claus,  J.  pr.  42.  354.) 

Chloriridous  acid. 

Ammonium  chloriridite,  (NH4)tIrCl«. 
Decomp.  by  HsO.    (Dd^pine,  C.  R.  1908, 

146.  1268.) 

-flJ^HsO.    Sol.inHsO.    (Claus.) 
lrCU(H,0)  (NH4)s.    (Del^pine.) 

Cesium  chloriridite,  IrCU(HsO)Css. 
(Del^pine.) 

Lithium  chloriridite,  Li,IrCU-f  12HsO. 

Deliquescent;  sol.  in  HsO  and  alcohol. 
(Del^pine,  C.  R.  1914,  168.  1277.) 

Lithium  sodium  chloriridite,  LisNaIrCl«-f 
12H,0. 

Stable  in  aq.  solution  in  the  presence  of 
excess  of  lithium  salt.  (Del^pine,  C.  R.  1914, 
168.  1278.) 

LiNasIrCU+12H,0.  Stable  in  aq.  solu- 
tion in  the  presence  of  excess  of  sodium  salt. 
(Del^pine,  C.  R.  1914,  168.  1278.) 

Potassium  chloriridite,  K  JrCU. 

Decomp.  by  HsO.    (Del^pine.) 

+3HsO.  Easily  sol.  in  HsO;  insol.  in  al- 
cohol: insol.  in  sat.  KCl-f  Aq.    (Bersdius.) 
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Inbidiitm  chloriridite,  IiCls(HtO)Rbt. 
(Dd^pine.) 

Sarer  diloriridite,  Ag«Ir01«. 
Insol.  in  HjO  or  acids;  si.  sol.  in  NH4OH+ 

Ppt.   (Del6pine,  BuU.  See.  1910,  (4),  7. 66.) 

Sodinm  chloriridite,  NasIrCl«+12HsO. 

Effl(»e8ceQt;  sol.  in  ^  pt.  HiO.    Insol.  in 
alcohok   Mdts  in  crystal  H2O  at  60^ 

ThaUimn  chloriridite,  TltlrCU. 

80L  in  hot  HCl:  pptd.  on  cooling.    (Del6- 
pine,  C.  R.  1909, 149.  1073.) 

Chloro/etramine  chromium  comps. 
^  Chlorotetramine  chromium  comps. 

Chloro-azmmide,  NiCl. 

SL  sol.  in  HtO.     (Raschig,  B.  1908,  il. 
4194.) 

Chlorohromo  comps: 
»See  Bromochloro  comps. 

Chlorocarbonic  add. 
5ee  Carbonyi  chloride. 

OH 
Qdorochromic  add.  CiOt  q 

Known  only  in  its  salts. 
CiOjCls.   See  Chromyl  chloride. 


chlorodircmate,   NH4CrOtCl  = 

^^K)NH4. 
More  sol.  in  H,0  than  the  K  salt.    (Peligot, 
A.  cb.  62. 283.) 

Barium  dilorochromate  chloridey 
B&(CiO,a),,  BaCU. 
Ddiquwccnt.    Very  sol.  in  H,0.    (Prator- 

+H]0.   Not  ddiquescent. 

Ciidniii  chlorochromate,  Ca(CrOtGl)i. 

Ddiqufiscent.    (Pdigot.) 

+5H^.    Very  deliquescent.    (Pratonus.) 

Qmoiotts  chlorochromate. 
See  Tridiromyl  chloride. 

Cobdt  chlorochromate,  Co(CiO,Cl)s+9HsO. 
Detiqueecent;  melts  at  40*"  in  crystal  H2O. 
T*ritonu8.) 

Uthtmn  chlorochromate,  LiCrOsCl. 

Sol  in  HjO  acidified  with  HCl  without 
<ieeomp.    (Lbwenthal,    Z.    anorg.    1894,    6. 

357.) 


Magnesium  chlorochromate,  Mg(CrOtCl)s. 

Deliquescent.    (Peligot.) 

+9HfO.  Less  deliquescent  than  the  other 
chlorochromates.    (Pratonus,  A.  201. 1.) 

Very  hydroscopic:  sol.  in  HjO  acidified 
with  HCl  without  decomp.  (Lttwenthal,  Z. 
anorg.  1894,  6.  359.) 

Nickel  chlorochromate,  Ni(Cr08Cl)2-|-9H20. 
Deliquescent;  melts  in  its  crystal  HjO  at 
46-48**.    (Pratonus.) 

Potassium  chlorochromate,  KCrO^Cl  ^ 
CrO,(Cl)OK. 

Sol.  in  HjO  with  deoomp.  Cryst.  from  HjO 
containing  HCl  without  aecomp.    (Peligot.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328.) 

Sodium  chlorochromate,  NaCrOtCl. 
Ddiquesoent.    (Peligot.) 
-t-2HjO.    Deliquescent.    (Pratonus.) 

Strontium    chlorochromate,     Sr(CrO]Cl)2+ 
4H,0. 
Delic^uescent;  melts  in  crystal  HjO  at  72*. 
(Prfitonus.) 

Thallous  chlorochromate,  TlCrOsCl. 

Decomp.  by  HiO.  (Lachaud  and  Lepierre, 
0.  R.  103. 198.) 

Zinc  chlorochromate,  Zn(CrOiCl)j+9HjO. 

Deliquescent;  melts  at  37.5**  in  crystal  HiO. 
(Pratonus.)  ,    -     tt  i-w 

Very  hydroscopic;  very  sol.  m  HjO  and 
acids.    (LOwenthal,  Z.  anorg.  1894,  6.  360.) 

Z>ichlorochromium  bromide, 

[Cr(H,0)4Cl,lBr. 
Very  deliquescent.     Sol.  in  fuming  HBr. 
in  a  mixture  of  equal  volumes  ether  and  fum- 
ing HBr,  in  alcohol  and  in  acetone.    ( B  jerrum, 
B.  1907,  40.  2919.) 

Chlorochromotetramjnoxiium  comps. 
See  Chlorotetramine  chromium  comps. 

Chlorocolumbium  bromide,  (CbeClit)Br2-|- 
7H,0. 
Sol.   in   a  small  quantity   of   cold   H2O. 
(Hamed,  J.  Am.  Chem.  Soc.  1913,  86.  1083.) 

Chlorocolumbium  chloride,  (Cb«Clij)Cl2-+- 
7H,0. 

Insol.  in  cold,  sol.  in  boiling  H2O. 

Not  easily  decomp.  by  boiling  with  NH4UH. 
Cone.  HNOa  decomp.  a  boiling  solution  of 
this  comp.  Completely  sol.  in  oonc.  alkahes. 
(Hamed,  J.  Am.  Chem.  Soc.  1913,  86.  1080.) 
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Chlorocolumbium  hydrozideY  (CbeC4is)  (OH)s 
H-8H,0. 
Insol.  in  H2O.    Sol.  in  acids  and  alkalies. 
(Hamed,  J.  .-Un.  Chem.  Soc.  1913,  85.  1082.) 

Chloroctamine  cobaltic  carbonate, 
Cl4Co,(NH,)aCO,-t-2Hrf). 
Very  sol.  in  HsO.     (Vortmann  and  Blaj9- 


berg,  B.  22.  2651.) 

d,c   ^' 


[,Co,(NH,)8(C0,),-t-H,0.     (Vortmann 
and  Blasberg.) 

Chloroferrous  acid. 
Calcium  chloroferrite,  CaO,  CaClj,  FesOi. 
InsoLinHtO.    (le  ChateUer,  C.  R.  99. 276.) 

Dichlorofulminoplatiiiumf 

Pt4N4ri,o„ri,,(?). 

Insol.  in  H2O.    (v.  Meyer,  J.  pr,  (2)  18. 
306.) 

Trichlorofulminoplatinum. 

Pt4N4CI,(Ofl)Oi2HU?). 

Insol.   in   H,0;   sol.    in   HCl+Aq.      (v. 
Meyer.) 

TetrochlorofulminoplAtinum, 

Pt4N4Cl|0„H,4(?) 

Insol.  in  HjO.    (v.  Meyer.) 

Chlorohydroxylonitritoplatimemtc^t- 
amine  nitrite,  (0H)ClN0,Pt(NH,),N02. 
Easily  sol.  in  hot  H,0.    (Cleve.) 

ChlorohydrozyloplatiiKftamine  bromide, 
^^Pt(N,H^r),. 

SI.  sol.  in  HjO. 
carbonate,  OHp^(j^^H^)^(.Q^ 

Insol.  in  H,0.    (Cleve.) 


chloride,  OHp^^j^^g^^y^ 

SI.  sol.  in  H,0.    (Cleve.) 

chromate,  OHp^^j^^g^j^^^^ 

Nearly  insol.  in  HjO. 
c/ichromate.  OU^^^^^^^^^^^^^^ 

Ppt.    (Cleve.) 

nitrate  (Racwsky's  nitrate), 

^^Pt(N,H«NO;),. 

SI.  sol.  in  cold,  more  easily  in  hot  HjO. 
((jerhardt.) 

Chlotohyposulphuric  acid,  SsOaCli. 
yee  Sulphur  ozy/f<rachloride. 


Chloromangaiiic  add. 
Ses  Manganic  hydrogen  chloride. 

Chloromercurosulphrous  acid. 

Ammonium  chloromercurosulphite, 
NH4S0jagCl. 
Sol.  in  HsO.    (Barth,  Z.  phys.  Ch.  9.  205.) 

Barium  chloromercurosulphite, 
Ba(SOjagCl),. 
Insol.  mHjO.    (Barth.) 

Potassium  chloromercurosulphite,  KSOtHgCl. 
Sol.  inHjO.    (Barth.) 

Sodium  chloromercurosulphite,  NaSOtHgCl 
+H,0. 
Very  sol.  in  HiO.    (Barth.) 

Chloromolybdenum  bromide, 
Cl4Mo,Br,-f3H,0. 

Insol.  in  HtO  and  dil.  acids;  sol.  in  alcohol. 

+6H1O.  At  first  easily  sol.  in  HsO,  but  a 
precipitate  soon  forms.  Can  be  crystallised 
from  dil.  HBr+Aq.  Sol.  in  alcohol  and  ether. 
(Blomstrand.) 

Chloromolybdenum  potassium  bromide, 
CUMo^ri,  2KBrH-2H,0. 
Decomp.  by  HtO.   Can  be  oryst.  from  HBr 
H-Aq.    (Blomstrand.) 

Chloromolybdenum    chloride.    CUMoiCls  — 
molybdenum  bichloride,  MoCls. 


Insol.  in  HsO;  easily  sol.  in  HCl+Aq  or 
i804+Aq:  si.  sol.  in  HNO,;  sol.  in  NH4OH 
+Aci,  NaOH+Aq,  or  KOH+A<i,  with  sep- 


aration of  precipitate  on  boiling:  sol.  m 
alcohol  and  ether.  (Blomstrand,  J.  pr.  77. 
96.) 

Very  sol.  in  cone.  HCi.  (Rosenheim  and 
Kohn^.  anorg.  1910,  66.  2.) 

-|-3HsO.    Insol.  in  HsO. 

+4HHsO.  Insol.  in  HsO.  (Liechti  and 
Kempe,  A.  170.  361.) 

+6HsO.  Sol.  in  HsO,  alwAol,  or  ether. 
(Blomstrand.) 

Chloromolybdenum  hydrogen  chkMide, 
MosCU,  Hri-t-4HsO. 
Sol.  in  HsO,  but  ppt.  forms  after  a  few 
minutes.    (Rosenheim  and  Kohn,  Z.  anorg. 
1910,66.  5.) 

Chloromolybdenum  potasshmi  chloride, 
-    ^"Cfl+ — 


CUMojCls,  2KCl+2HiO. 
ec 

if 

108.)  Digitized  by  V^OOgie 


Decomp.  by  pure  HsO;  can  be  recrystal- 
lized  from  HCl-f-Aq.    (Blomstrand,  J.  pr.  77. 
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GUoromolybdenimi  hydroxide,  CltMotCOHt) 
+2Hrf). 

Inac^  in  H2O  or  alcohol.  Easily  sol.  in 
Straus  acids  if  fresh,  and  washed  only  with 
oM  fi|0.  If  washed  with  warm  HiO,  it  is 
lees  aol.  in  acids.  If  precipitated  hot,  is  insol. 
in  acids,  even  H1SO4  or  fuming  HNOt.  (Blom- 
strand.  J.  pr.  77.  100.) 

+8H,0. 

ClilocoiiiolylMienitm  iodide,  CUMosIs+SHtO. 

Precnntate. 

+6Hie.   Sol.  in  HtO  and  alcohol. 

ChUtfomolybdeitiim  potasahun  iodide, 
CI4M0J,,  2KI+2Hrf). 
Decomp.  by  HiO.    Beoryst.  from  HI-fAq. 
(Blomstrand.) 

Chloromolybdennm  oxybromide,  CUMos^^ 
+2Hrf). 
InsoL  in  alc<^ol.    (Blomstrand,  J.  pr.  77. 
116.) 

Qilcromolybdic  acid, 
MoOCU(OH)+7H,0. 
Very  hydroscopic.    (Weinland,  B.  1904,  87. 
572.) 

Dtammoniam  /e^rochloromolybdate, 
MoCU(ONH4)t+2HiO. 
Hydroeoopic.    Decomp.  by  HtO.    Sol.  in 
dilute  adds,  alkalies  and  ammonia.    (Wein- 
land, Z.  anorg.  1905,  U.  83.) 

rgiiiim  chloroCniDolybdate,  add, 
Mo^uClu(C8,0)  +22H/). 
Hydroecopic.    Decomp.  by  HjO.    Sol.  in 
dilute  acids,  alkalies,  ana  ammonia.    (Wein- 
Isad,  /.c.) 

Monocm^ma  /richloromdybdate, 
MoOCU(OC8)+HiO. 
Hydroeoopic.    Decomp.  by  HjO.    Sol.  in 
dilute  acids,  alkalies  ana  ammonia. 


lud.) 


(Wein- 


(«<rachlorom(^ybdate, 
Moa4(OC8),. 
Hydroeoopic.    Sol.  in  H^  with  decomp. 
SoL  in  <iihite  acids,  alkalies,  and  ammonia. 
Weinland,  Z\  anorg.  1905,  44.  83.) 

.ifoQopotassiiim  tnchloromolybdate, 
MoOCU(OK)-fHrf). 
Hydroeoc^ic.    Decomp.  by  HsO.    Sol.  in 
dOote  acids,  alkalips,  and  ammonia.    (Weia- 
iud.) 


<e<rodilonHnolybdate, 
MoCU(OK),4-2H,0. 
Hydroeoopic.    Decomp.  by  H^.    Sol.  in 
we  adds,  alkalies,  and  ammonia.   (Wein- 
I«L) 


Potassium  hydrogen  chloro/rimolybdate, 
Mo,Onni4,KiOH-6H,0. 
Hydroscopic.    Decomp.  by  H2O.    Sol.  in 
dilute  acids,  alkalies,  and  ammonia.    (Wein- 
land.) 

Afoftorubidium  /nchloromolybdate, 
MoOCl,(ORb)H-H,0. 
Hydroscopic.    Decomp.  by  HiO.    Sol.  in 
dilute  acids,  alkalies,  and  ammonia.    (Wein- 
land.) 

Dtmbidium  /etrochloromolybdate, 
MoCl4(ORb),. 
Hydroscopic.    Decomp.  by  HjO.    Sol.  in 
dilute  add,  alkalies,  ana  ammonia.     (Wein- 
land.) 

Chloronitratoplatinamine  nitrite, 
jJ{^^Pt(NH,NO02. 
Easily  sol.  in  HsO. 

Chloronitratoplatindiamine  nitrate, 
^iPt(N,H.NO,),.     • 
Decomp.    by    HjO    with    formation    of 
Q^Pt[(NH,),NO,)],. 

sulphate,  C^  pt(N,H.),SO,+H,0. 

SI.  sol.  in  cold,  more  easily  in  hot  HsO. 

Chloronitritotetramine  cobaltic  chloride, 

a(NOs)Co(NH,)4Cl. 
Not  very  sol.  in  cold  HsO.    (Jdrgensen,  Z. 
anorg.  6.  195.) 

Chloronitritoplatimemidtamiiie  chloride, 

Cl,(NOs)Pt(NH,)sCl. 

100  pts.  solution  in  HsO  sat.  at  18^  contain 
1.8  pts.  salt:  sat.  at  100%  6  pts. 

Insol.  in  abs.  alcohol  or  ether.  Not  decomp. 
by  cone.  HNO,,  HCl,  or  H,Cs04+Aq,  and  by 
HsS04  only  at  a  high  heat. 

Formula  given  was  PtNsHisCUOt.  (Pey- 
rone,  J.  B.  1865.  421.) 

nitrite,  Cls(NO,)Pt(NH,)sNOs. 

Sol.  in  HsO.    (Blomstrand.) 

Chlorophosphatoplatin^itamine    phos- 

ClPt(NsH«)s 
phate,       \   /     +2HsO. 
PO4 
Nearly  insol.  in  cold,  and  only  very  d.  sol. 
in  hot  HsO.    (Raewsky.) 

Chloronitrous  add. 

Iridlitm  potasahim  chloronitrite,  IrtCls(N0s)4) 
6ICC1. 
Ppt.;decomp.  by  boihngHsO.   Sol.  in  cold 

H.O.  (L«di^,c.kppg,j|afc,if^ie 
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IraC„Cl,i(N0,)s+4Hrf).  Ppt.  (Quen- 
nessen,  C.  R.  1905,  141.  258.) 

Chloropalladic  acid. 
Chloropalladates. 

The  chloropalladates  are  generally  very  sol. 
in  HsO,  and  sol.  in  alcohol,  (v.  Bonsdorff, 
Pogg.  17.  264.) 

Ammonium  chloropalladate,  (NH4)tPdCl«. 
SI.  sol.  in  HsO.    (Beirzelius.) 

Barium  chloropalladate. 

Sol.  in  H2O  and  alcohol,    (v.  Bonsdorff.) 

Cadmium  chloropalladate. 
As  above. 

Cesium  chloropalladate,  CssPdCU. 

Nearly  insol.  in  cold  HsO.  Decomp.  by 
boiling  with  HiO  or  by  hot  cone.  HjSO*. 
(Gutbier,  B.  1905,  88.  2386.) 

Calcium  chloropalladate. 

DeUquescent;  sol.  in  HsO  and  alcohol,  (v. 
Bonsdorff,  1829.) 

Gludnum  chloropalUdate,  GlPdCl«+8HsO. 
Very  hydroscopic,  and  sol.  in  HsO. 

Magnesium  chloropalladate,  MgPdCle+ 
6HsO. 
DeUquescent;  sol.  in  H2O. 

Nickel  chloropalladate,  NiPdCl«+6HsO. 
Extremely  deUquescent. 

Potassium  chloropalladate,  KsPdCU. 

SI.  sol.  in  cold  HsO.  Decomp.  by  long  boil- 
ing with  HsO.  SI.  sol.  in  dil.  HCl-|-Aq  with- 
out decomp.  Insol.  in  NH4CI,  KCl,  or  NaCl 
-hAq.    Insol.  in  alcohol.    (BerzeUus.) 

Rubidium  chloropalladate,  RbsPdCU. 

Insol.  in  cold  HsO.  Decomp.  by  boiling 
with  H2O  or  by  hot  cone.  HsS04.  (Gutbier, 
B.  1905,  88.  2387.) 

Zinc  chloropalladate,  ZnPdCl«+6HsO. 
Very  deliquescent,    (v.  Bonsdorff.) 

Chloropalladous  add 

Aluminum  chloropalladite,  AlsPdsClit+ 
20H,0. 
DeUquescent.     Sol.  in   HsO,   alcohol,   or 
ether.    (Welkow,  B.  7.  804.) 

Ammonium  chloropalladite,   (NH4)sPdCl4+ 
HsO. 
Easilv  sol.  in  HjO.    Insol.  in  alcohol.    Sol. 
inNH4Gl+Aq.    (Glaus.) 


EasUy  sol.  in  HsO.  (Gutbier,  B.  1905,  83. 
2386.) 

Barium  chloropalladite. 
Easily  sol.  in  HsO  or  alcohol. 

Cadmium  chloropalladite. 
Not  deUquescent. 

C«8ium  chloropalladite,  CssPdCli. 

Can  be  cryst.  from  hot  HsO.  (Gutbier,  B. 
1905,  88.  2386.)     * 

Calcium  chloropalladite. 
DeUquescent.    Sol.  in  H{0  or  alcohol. 

Gludnum  chloropalladite,  GlPdCl4+6HsO. 

Very  hygroscopic;  very  sol.  in  HiO,  alcohol, 
or  ether.    (Welkow.) 

Magnesium  chloropalladite. 

DeUquescent.  Easily  sol.  in  HsO.  (v. 
Bonsdorff.) 

Manganese  chloropalladite. 
Sol.  in  HsO  and  alcohol. 

Nickel  chloropalladite. 
Sol.  in  HsO. 

Potassium  chloropalladite,  KsPdCU. 

Much  more  sol.  in  hot  than  cold  H«0. 
(Joannis,  C.  R.  96.  295.)  Sol.  in  NH/)H+ 
Aq.  (BerzeUus.)  Sol.  in  cold  sat.  KCl+Aq. 
(Gibbs,  SiU.  Am.  J.  (2)  81.  70.)  Insol.  in  al- 
cohol. (Wollaston.)  Somewhat  sol.  in  al- 
cohol of  0.84  sp.  gr.,  but  insol.  in  absolute  al- 
cohol; decomp.  on  boiling   (BoieUus.) 

Rubidium  chloropalladite,  RbsPdCl4. 

Can  be  cryst.  from  hot  HsO.  (Outbid,  B. 
1905,  88.  2387.) 

Sodium  chloropalladite. 
DeUquescent.    Sol.  in  HsO  and  aloohol. 

Zinc  chloropalladite. 

Very  deUciuescent.  Sol.  in  HsO  and  aloohol. 
(v.  Bonsdorff.) 

Chlorcphosphoarseiiioiridic  add.  2IrCl«, 
3H,P0,,  3H*P04,  5H,As04(?). 
Very  sol.  in  HsO.    (Geisenheimer.) 

Lead     chlorophosphoarsenioiridate,     4IrCU, 
3PbsHs(PO,),,3Pb,(P04)„ 
5PbsH,(A804)s. 
Insol.  in  HsO. 

Chlorophosphoiridic  acid,  2IrCas,  3HsP04, 
3HJ>0,. 

Very  sol.  in  HsO.  Insol.  in  aloohoL 
(Geisenheimer,  A.  oh.  (6)  28.  254.) 

2IrCl„  3H,|9^,  ,^e^e^  •^cohol. 
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chlorophosphoiridate,     2IrClt, 

3(NH4)*P04,  3(NH4)im>0,. 
Very  ddiquescent.     Very   sol.    in   HiO. 
fGdaaiheimer.) 

Letd  cUorophosphoiridate,  4lTClt, 
3Pb,(P07)i,  3PbH,(P0,),. 
Insol.  in  HsO  or  acetic  acid;  very  sol.  in  dil. 
HNO|-hAq.    (GeLsenheimer.) 

Silrer  cUorophosplioiridate,  2IrClt, 
3AgH,P04,  3AgH»P0,. 
Inaol.  in  H,0.     Sol.  in  HNO,+Aq,  and 
NH/)H+Aq.    (Geisenheimer.) 

Chlorophosphoplatiiiic  add. 
See  Chloioplatmopliosplioric  add. 

Chlivophosphoric  add. 

Tbofinm  dilorophosphate,  SThOs^ThCU, 
2P,0». 
Inaol.  in  HjO  and  adds;  decomp.  by  boil- 
ing with  HsS04  and  fusing  with  alkiui  car- 
bonates.  (Colani,  C.  R.  1909, 149.  208.) 

Chloroplatmamiiie  diloride,  Cl,Pt  NHiCl 

Sol  in  about  700  pts.  H,0  at  0^  and  33-34 
pto.  at  100**.  Not  attacked  by  boiling  cone. 
HNO,  or  H,S04.  Sol.  in  boifing  KOH-|-Aq 
with  decomp.  Sol.  in  NH40H+Aq.  (Cleve, 
Sv.  V.  A.  H.  10,  9.  30.) 

nitrite,  ClO'tCNHiNOf) J. 

SI.  8oL  in  cold,  easily  in  hot  HsO. 

nitrite  diver  nitrite,  ClJ>t(NH|NOi)i, 

AgNO,. 
Easily  sol.  in  hot,  si.  sol.  in  cold  HsO. 
(Cleve.) 

—  nitritodilmde,  ClsPtJ^|Q^* 
SoJ.inH,0.    (Qeve.) 

Qikmlatiiiiiamine  bromide, 
C6Pt(NaH4Br),. 
SL  sol.  in  hot  HjO.    (aeve.) 

—  chloride  (Gros'  chloride), 
CU>t(N,H«Cl)i. 

Xeaiiv  insol.  in  cold,  and  only  si.  sol.  in  hot 
HiO.  Sol.  in  hot  cone.  KOH+Aq,  with  de- 
g.   (Grimm  0 

in  cold  KOH+Aq  without  decomp. 
♦V«i^  insol.  in  NH40H+Aq.    (Buckton.) 
+HiO.    (Raewsky.) 

—  diloroplatiiiate,  NajPtCsH^Cl),,  PtCU. 
Eaiily  sol.  in  hot  H|0. 

—  (Akvoplatiiiite,  ClsPt(N,H«Cl)s,  PtCl,. 
SL  soL  in  HiO.    (Cleve.) 


Chloroplatin^iamme  chromate, 

Cl,Pt(NsH4)sCM)4. 
Nearly  insol.  in  H$0.    (Cleve.) 

dichromate,  Cl,PtfN,Ht),Cri07. 

SI.  sol.  in  cold,  more  sol.  in  hot  HsO. 
(Cleve.) 

nitrate  (Gros'  nitrate),ClsPt(NsH6N0,)s. 

Much  more  easily  sol.  in  hot  than  in  cold 
HsO.  Sol.  in  hot  KOH+Aq  with  decomp. 
Nearly  insol.  in  cone.  HNOi-f  Aq. 

nitritochloride,  ClsPt^^^j^' 

Ppt.    (Jttrgensen.) 

phosphate. 

See  Chlorophosphatoplatindiamine  phos- 
phate. 

sulphate,  ClfPt(NsH«)sS04. 

81.  sol.  in  both  cold  or  hot  HsO.    (Cleve.) 
H-xHsO.     SI.  sol.  in  cold,  easily  in  hot 

H,0.    (Grimm.) 

sidphocyanide,  ClsPt(N,He),(CNS)2 

Ppt.    (Cleve.) 

Chloroplatinmonodtamine  diloride, 
p,  p.(NH,),a 

Quite  easily  sol.  in  HsO.    (Cleve.) 

Chloroplatinsemidtamine  carbonate  dilo- 
ride, 2Pt(NH,)sCls,  Pts(NH,)4Cls(C0,). 
SI.  sol.  in  HsO:  insol.  in  alcohol  and  ether. 
Decomp.  by  cold  HCl + Aq .   (Schon,  Z.  anorg. 
1897,  13.  37.) 

Chloroplatinsemufuunine  chloride, 
ClJ»t(NH,),Cl. 
Sol.  in  300  pts.  HsO  at  O"",  and  65  pts.  at 
100°.    Not  decomp.  by  cone.  HsS04.    Sol.  in 
KOH+Aq  without  decomp.    (Cleve.) 

Chloroplatinic  add,  HsPtCl«+6HsO. 

Deliquescent.  Sol.  in  HsO,  alcohol,  or  ether. 
-t-4HsO.     Deliquescent.     (Pigeon,  C.  R. 
112.  1218.) 
PtCU,  Ha+2H,0.    (Pigeon.) 

Aluminum  chloroplatinate,  AlCIt,  PtCl4+ 
15H,0. 

Very  sol.  in  HfO  and  alcohol.  (Welkow,  B. 
7.  304.) 

Insol.  in  ether. 

Ammonium  chloroplatinate,  (NH4)tPtCl«. 

SI.  sol.  in  cold,  more  easily  in  hot  HsO. 
(Fresenius.) 

100  pts.  HsO  dissolve  0.666  pt.  at  ord. 
temp,  and  12.5  pts.  at  100**. ,  (Qcc«ke8,X;.  N. 

9.  3^  )  Digitized  by  VjOOgLC 
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Insol.  in  cold  HCl-f-Ao.  Separatee  out  on 
cooling  from  solution  in  not  HCl,  HNOt.  or 
H,S04.    (Fischer.) 

Very  si.  sol.  in  cold,  easily  in  hot  NH4OH+ 
Aq.    (Fresenius.) 

Cone.  NH4C1+Aq  ppts.  it  almost  com- 
pletely from  aqueous  solution.    (Battger.) 

Sol.  in  NH4  succinate -fAq.    (Dapping.) 

Less  sol.  in  HsPtCU+Aq  than  in  H,0. 
(Rogojski,  A.  ch.  (3)  41.  4520 

Sol.  in  SnCl,+Aq.    (Fischer.) 

Very  sol.  with  decomp.  in  KCNS+Aq. 
(Claus.) 

At  15-20\sol.  in  26,635  pts.  97.5%  alcohol 
in  1470  pts.  76%  alcohol,  and  in  665  pts.  55% 
alcohol.  If  free  HCl  is  present,  it  is  sol.  m 
672  pts.  76%  alcohol.   (Fresenius.  A.  69. 118.) 

Insol.  in  absolute  alcohol  or  etner. 

Barium  chloroplatinate,  BaPtCl«+6HiO. 

Permanent:  sol.  in  HiO;  decomp.  by 
alcohol,    (v.  Bonsdorff,  Pogg.  17. 250.) 

Barium  TnoTiochloroplatinate,  PtCl(OH)iBa+ 
H,0. 
Insol.  in  HsO  and  in  org.  solvents.    (Bel- 
lucci,  C.  C.  1908, 1.  131.) 

Barium  pen/ochloropUtinate,  OH.PtClftBa+ 
H,0. 

(Miolati,  Chem.  Soc.  1900,  78.  (2)  732.) 
Cadmium  chloroplatinate,  CdPtCl«+6H,0. 

Deliquescent,  and  easily  sol.  in  HiO.  (v. 
Bonsdorff.) 

CsBsium  chloroplatinate,  CsiPtCU. 
100  pts.  HsO  dissolve  at: 
0**  10**         20*"         30"* 

0.024      0.050      0.079      0.110  pte.  CsfPtCU, 
40*  50**         60**         70^ 

0.142      0.177      0.213      0.251  pts.  CsaPtCU, 
80**  90**        100** 

0.291      0.332      0.377  pts.  CsjPtCU. 

(Bunsen,  Pogg.  118.  337.) 

Sol.  in  1308  pts.  H,0  at  15°,  and  261  pts.  at 
100^    (Crookes,  C.  N.  9.  205.) 

Calcium  chloropUtinate,  CaPtCl«+8H,0. 

Deliquescent;  easily  sol.  in  HjO.  (v.  Bons- 
dorff.) 

Calcium  monochloroplatinate,  PtCl(OH)tCa 
-fH,0. 
Insol.  in  HsO  and  in  org.  solvents.    (Bel- 
lucci,  C.  C.  1908,  I.  131.) 

Cerium  chloroplatinate,  CeClt,  PtCl4+13H,0. 

DeUquescent;  very  sol.  in  HtO  or  alcohol; 
insol.  in  ether.    (Marimac.) 

4CeCli,  3PtCl4+8H,0.  Deliquescent; 
easily  sol.  in  HsO  or  alcohol;  insol.  m  ether. 
(Holzmann,  J.  pr.  84.  80.) 

Chromium   chloroplatinate,   CrCU,   PtCUH- 
10>iHsO. 
Deliquescent.    (Nilson,  B.  9.  1056.) 


-f  lOHsO.  Very  sol.  in  H,0  and  alcohol. 
Nearly  insol.  in  acetone.  (Higldy,  J.  Am. 
Chem.  Soc.  1904,  26.617.) 

Cobalt  chloroplatinate,  CoPtCl«+6H20. 

Very  deliquescent.    (Jdrgensen.) 
Copper  chloroplatinate,  CuPtCl«+6Hs0. 

Deliquescent  in  moist  air.    (v.  Bonsdorfif.) 

Didymium  chloroplatinate,   DiCU,    PtCl4+ 
13H,0. 

Less  deliquescent  than  the  cmum  salt. 
(Marignac.) 

-f  103^H,O.  Deliquescent.  (Cleve,  Bull. 
Soc.  (2)  48.  361.) 

Erbium  chloroplatinate,  ErClt,   PtCUH- 
llHsO. 

Very  deliquescent.    (Cleve.) 

Gadolinium  chloroplatinate,  GrdCU,  PtCUH- 
lOHsO. 

Ppt.  (Benedicko,  Z.  anorg.  1900,  22.  204.) 
Glucinum  chloroplatinate,  GlPtCl«+8HsO. 

DeUquescent  in  moist  air.  Very  soL  in 
HsO,  moderately  in  alcohol.  Insol.  in  ether. 
(Welkow,  B.  6. 1288.) 

Indium    chloroplatinate,    2InCli,    5PtCl4+ 
36HsO. 
DeUquescent.    (Nilson.) 

Iron    (ferrous)    chloroplatinate,    FePtCU+ 
6HsO. 
DeUquescent.    (Topso^.) 

Iron  (ferric)  chloroplatinate,  FeClt,  PtCl4+ 
lOJiHsO. 
DeUquescent.    (Nilson.) 

Lanthanum  chloroplatinate,  LaClt,  PtCU^ 
13HsO. 
DeUquescent;    extremely    sol.    in    HsO. 
(Cleve.) 

Lead  chloroplatinate,  PbPtCU+SHsO. 

Easily  sol.  in  HsO  and  alcohol  (Topsog), 
with  decomp.  (Bimbaum,  Zeit.  Ch.  1867. 
520.) 

Lead    monochloropUtinate,    [PtCl(OH)i]Pb, 
Pb(OH)s. 
Ppt.    (BeUucd,  Chem.  Soc.  1902,  82,  II. 
155.) 

Lead  pentochloroplatinate,  basic, 
PtCU(OH)PbrPb(OH),. 
(Miolati,  Chem.  Soc.  1900,  78.  (2)  732.) 

Lithium  chloroplatinate,  LitPtCl«+6HtO. 

Extremely  deUauescent  (Jdrgenaen);  efflor- 
escent. Easily  sol.  in  H^,  aloohoL  oar  ether- 
alcohol;  insol.  in  ether.    (Scheibler.) 

Lithium  pentochloroplatinate,  OH.PtCULis. 

Very  hydroscopic.     (MiqlatL ,  Chem.  Soc. 
1900,  78  (2)  782i)2^d  by  ^ODgiC 
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Mcgaeshmi  chloroplatiiuite,  MgPtCU+OHsO. 
Sol.  in  HsO  and  aba.  alcohol. 
+12HA    Sol.  inHjO. 

Manginese  chloroplatiiuite,  MnPtOU+OHsO. 
Not  ddiquescent:  sol.  in  HtO. 
-hl2H|0.    SI.  efflorescent. 

Nttel  chloroplatiiiAte,  NiPtCU+OHsO. 
Sol.  in  HtO. 

Potisshim  chloroplatiiiAte,  KsPtCU. 
100  pts.  H2O  dissolve  at: 
Qo     jQO    20«    30*^     40*    50* 
0.74  0.90  1.12  1.41  1.76  2.17  pts.  KjPtCU, 
60"      70*      80*      90*     100* 
2.64     3.19     3.79     4.45     6.18  pts.  K,PtCU. 
(Bunsen,  Pogg.  113.  337.) 

100  pts.  HsO  dissolve  0.926  pt.  at  15*,  and 
5J»  pts.  at  100*.    (Crookes,  C.  N.  9.  205.) 

100  g.  HxO  dissolve  at: 

2*        16*       25*       35*    48* 
0.4812  0.6718  0.8641  1.132  1.745  g.KjPtCU, 
59*       68*       78*    .   92* 

2.396    2.913    3.589    4.484  g.  K,PtCl.. 
I  Archibald,  J.  Am.  Chem.  Soc.  1908,  80.  752.) 

Not  attacked  by  cold  cone.  HsS04.  (La»- 
saigne.) 

^  sol.  in  cold,  more  easily  in  hot  dil.  acids. 
Less  soLin  KCl+Aq  than  in  HiO,  and  neariy 
insol.  in  sat.  KCl+Aq.  (Schrdtter,  W.  A.  B. 
10, 2.  268.) 

Solubility  in  KQ+Aq  at  20*. 


G.  moL  Ka  per  1.  of 
KCI+Aq. 


0.00 
0.20 
0.25 
0.50 
1.00 
2.00 
3.00 
4.00 
sat. 


G.  KsPtCU  in  100  g. 
of  solution. 


0.7742 
0.0236 
0.0207 
0.0109 
0.0046 
0.0045 
0.0043 
0.0042 
0.0034 


Archibald,  J.  Am.  Chem.  Soc.  1908,  80. 757.) 
Solubility  in  NaCl-f  Aq  at  16*. 


o(  N»CI  + 


r^. 


0.00 

0.05 
0.10 
0.25 
0.50 
0.75 
1.00 
2.00 


G.  KsPtCk  in  100  g. 
of  solution 


0.672 
0.700 
0.729 
0.758 
0.775 
0.791 
0.805 
0.834 


Sol.  in  KOH+Aq.  Insol.  in  cold  or  hot 
alkali  carbonates  or  bicarbonates+Aq.  (Rose. 

Easily  sol.  in  warm  NasSiOt+Aq.  (Himly.) 

Sol.  in  NH«Cl-f  Aq.    (Brett.) 

Sol.  in  NH4  sucdnate+Aq.    (Dapping.) 

At  15-20*,  sol.  m  12,083  pts.  absolute  al- 
cohol, in  3775  pts.  76%  absolute  alcohol,  and 
in  1053  pts.  55%  absolute  alcohol.  (Fresen- 
ius.) 

Sol.  in  1835  pts.  76%  alcohol  containing 
HCl  at  15-20*.    (Fresenius.) 

Nearly  absolutely  insol.  in  alcohol  con- 
taining ether. 

Sol.  m  42,600  pts.  absolute  alcohol.  (Precht, 
Z.  anal.  18.  509.) 

1 1.  methyl  alcohol  dissolves  0.07Zg.  at  20*. 
(Peligot,  Monit.  Sci.  1892,  (4)  6. 1,  873.) 

Solubility  in  methyl  alcohol +Aq  at  20*. 


%  alcohol  by  wt. 

G.  KsPtCU  in  100  g.  of 
solution 

0 

0.7742 

5 

0.5350 

10 

0.4120 

20 

0.2642 

30 

0.1831 

40 

0.1165 

50 

0.0625 

60 

0.0325 

70 

0.0182 

80 

0.0124 

90 

0.0038 

100 

0.0027 

(Archibald,  J.  Am.  Chem.  Soc.  1908, 80. 755.) 
Solubihty  m  ethyl  alcohol -fAq  at  20*. 


%  alcohol  by  wt. 


0 
5 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 


G.  KsPtCk  in  100  g.  of 
solution 


0.7742 
0.4910 
0.3720 
0.2180 
0.1340 
0.0760 
0.0491 
0.0265 
0.0128 
0.0085 
0.0025 
0.0009 


(Archibald,  J.  Am.  Chem.  Soc.  1908,  80. 755.) 
Solubility  in  isobutyl  alcohol-fAq  at  20*. 

%  alcohol 

g.  KtPtCU  in  100  g.  of 
solution 

0 

8.20 

sat. 

0.7742 
0.6250 
0.3180 

Archibaki,  J.  Am.  Chem.  Soc.  1908, 80. 757.)    (Archibald,  J.  Am.  Chem.  Soc.  1908, 80. 755.> 
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Potassium  pen/achloroAy^roplatinate, 
K,(PtCUOH). 
Eamly  aol.  in  H,0.    (Ruff,  B.  1913.    46. 

926.) 

Praseodymium  chloroplatimite,  PrCla,  PtCU 
-fl2H,0. 
Very  sol.  in  HjO.    Sol.  in  oonc.  HCl.    (von 
Scheele,  Z.  anorg.  1898, 18.  353.) 

Rubidium  chloroplatinate,  Rb,PtCU. 

100  pts.  HsO  dissolve  at: 
Qo  jQO  20^ 

0.184  0.154  0.141  pts.  Rb,PtCU, 

30*  40**  50* 

0.145  0.166  0.203  pts.  Rb,PtCl«, 

60*  70*  80* 

0.253  0.329  0.417  pts.  Rb,PtCle, 

90*  100* 

0.521  0.634  pte.  Rb,PtCU. 

(Bunsen,  Pogg.  118.  337.) 

Sol.  in  740  pts.  H,0  at  15*,  and  157  pts.  at 
100*.    (Crookes,  C.  N.  9.  205.) 
Insol.  in  alcohol. 

Samarium  chloroplatiiiate,   SmCU,   PtCl4+ 
IOHH2O. 
Deliquescent.    Very  sol.  in  HjO.     (Cleve, 
Bull.  Soc.  (2)  48.  165.) 

Silver  chloroplatinate,  AgjPtCU. 

Ppt.  Gradually  decomp.  by  HiO  into  AgCl 
and  PtCl4.    (Jttrgensen,  J.  pr.  (2)  16.  345.) 

Ag,PtCl4(0H)t.    Ppt. 

saver  >/M)/k)chloropUtimite,  IPtCl(OH)JAg,. 
Ppt.    (Bellucci,  Chem.  Soc.  1902,  82.  (2). 
155.) 

Silver  pc/z/ochloroplatiiiate,  (OH)PtrisAg,. 

Ppt.;  stable  in  boiling  HjO.  (Miolati, 
Chem.  Soc.  1900,  78  (2).  732.) 

Silver   chloroplatinate   ammonia,   AgsPtCle, 
2NHa. 
Insol.  in  H,0.    (Bimbaum.) 

Sodium  chloroplatimite,  NaiPtCle-heHzO. 

Easily  sol.  in  HjO.  Sat.  solution  at  15* 
contains  39.77  g.  Na^PtCU  and  has  sp.  gr. 
of  1.368.  Sol.  m  NaCl+Aq.  More  sol.  in 
absolute  alcohol  than  in  95%  alcohol.  Sat. 
solution  in  abs.  alcohol  contains  11.90%;  95% 
alcohol,  6.34%.  Mixture  of  eaual  parts  of 
alcohol  and  ether  dissolve  2.43%-  Insol.  in 
ether.    (Precht,  Z.  anal.  18.  502.) 

Sodium  pen/ochloroplatinate,  (0H)PtCl»Na2. 
Ebcists  only  in  solution.    (Miolati,  l.c.) 

Strontium  chloroplatimite,  SrPtCU+8H,0. 
Very  sol.  in  HjO. 


Strontium  monochloroplatimite,  PtCl(OH)iSr 
+H,0.    . 
Insol.  in  HiO  and  org.  solvents.    (B^ucci, 
C.  C.  1908, 1.  131.) 

Thallium  chloroplatinate,  Tl,PtCl«. 

Very  si.  sol.  in  H2O.    Sol.  in  15,585  pts. 
H2O  at  15*,  and  1948  pts.  at  100*.    (Crookee.) 


Thallium  monochloroplatimite,  [PtCl(OH)»lTl. 
155^ 


Ppt.    f Bellucci,  Chem.  Soc.  1902,  82.  (2). 
55.) 


Thallium  pe^i/ochloroplatiiiate,  (OH)PtCUTlt. 
(Miolati,  Chem.  Soc.  1900,  78  (2).  732.) 

Thorium    chloroplatinate,    ThCU,    PtCl4+ 
I2H2O. 
Very  deliquescent.    (Cleve,  Bull.  Soc.  (2). 
21.  118.) 

Tin  (stannic)  chloroplatinate,  SnCU,  PtCl4+ 
I2H2O. 
(Nilson,  B.  9.  1142.) 

Ytterbium  chloroplatinate,  2YbClt,  PtCl4+ 
22H2O,  and  -h35H20. 
Ppt.    (Cleve,  Z.  anorg.  1902,  82.  137.)  ' 

Vanadj^  chloropUtinate,  (V0)PtCl4+ 
IOHH2O. 
Sol.    in    H2O;    cryst.    from    PtCU+Aq. 
(Brauner,  M.  8.  58.) 

Yttrium  chloroplatinate,  4YCI,,  5PtCl«-f 
52H2O. 

Very  deliquescent.    (Cleve.) 

2YC1,,  3PtCl4+30H2O.  (Nilson,  B.  9. 
1059.) 

2YCU.  PtCUH-21H20.    (Nilson.) 

Zinc  chloropUtinate,  ZnPtCl«+6H20. 
Deliquescent;  sol.  in  H2O  and  alcohol. 

Zinc    /e/rachloroplatinate,    ZnPt(0H)2Cl«^ 
5H2O. 
Extremely  sol.  in  H2O  and  alcohol.    (Mio- 
lati, Z.  anorg.  1900,  22.  458.) 

Zirconyl  chloroplatinate,  (ZrO)PtCl«+12H20. 

(Nilson.) 

Chloroplatinoanhydropi/rophosphoric 

/;P(OH), 
acid,  ClPtP20«H4=ClPt  (f  ^  O 

\pO(OH),. 
Not  deliquescent.   Sol.  inH20.    (SchQtsen- 
berger,  Bull.  Soc.  (2)  18.  154.) 

Chloroplatinocyanhydric  acid, 
II,Pt(CN)4CU. 
See  Perchloroplatinocyanhydric  add. 
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Potuntvm  chloronlatiiiocyaiiide,  5K2Pt(CN)4. 
KaH(CN)4CVh21H,0.    . 
Sol.  in  H2O;  insol.  in  alcohol. 

Sitrer  chlorotdatiiiocyanide, 

Ag,(PtCUCN)4),. 
Ppt.    (Miolati,  C.  C.  1901, 1.  500.) 

Chloroplatmophosphoric  add, 
Cl,PtP(OH),. 
Very    deliquescent,    and    sol.    in    HsO. 
(SchOtxenb^^er,  Bull.  Soc.  (2)  17.  493.) 

Lemd  clil<m>platinopho8phate,  PbsCCUPtPOs)! 

Ppt. 

Pb,(Cl,PtPO,)t,  2PbO+4HaO.     Ppt. 
(Schuta^iberger,  BuU.  Soc.  (2)  17.  494.) 

Sflrer   clil<m>pUitinopho8phate,   AgsHPOi, 
PtCl,. 
Ppt.     (Schtttzenberger,  Bull.  Soc.  (2)  17. 
494.) 

Chloroplatino(f{pho8phoric  acid,  PtCh, 
P,(OH)«. 

Very  deliquescent,  and  easily  sol.  in  HjO. 
(Schataoiberger,  Bull.  Soc.  (2)  18.  153.) 

Chloroplatinop2/ropho8phoric  acid, 

ClPt^^O 
\f(OH),. 

Leas  deliquescent  than  chloroplatinocfiphos- 
ph(Nic  acid. 

Chloroidatinous  acid,  HsPtCh. 
Known  only  in  solution. 

Almninum  chloroplatinite,  AlP  tCls+ lOl^HaO. 
Very  deliquescent;  sol.  in  HfO.     (Nilson, 
J.  pr.  (2)  15.  260.) 

Ammoiiiiiin  chloroplatinite,  (NH4)2PtCl4. 

SI.  sol.  in  cold,  easily  in  hot  HjO.    Insol. 
in  alcohol.    (Peyrone,  A.  66.  206.) 

Barram  chloropUtinite,  BaPtCl4+3HsO. 

Xot  ddiquescent;  sol.  in  HjO.     Very  si. 
sol.  in  93%  alcohol. 

Cadmium  chloroplatinite  ammonia,  CdPtCL, 
4NH,. 

InaoL  in  H,0  or  NH40H-fAq.     Sol.  in 
Ha-hAq.    (Thomsen,  B.  2.  668.) 

Ccstom  chloroplatinite,  CssPtCU. 
HI.  sol.  in  cold,  easily  in  hot  H2O. 
100  pts.  H,0  dissolve  3.4  pts.  salt  at  20** 


8.68 "      '* 

60* 

10.92  "       " 

80' 

12.10 "       " 

100* 

(Godeffroy,  A.  181.  176.) 

CsaPtCU.  Ppt.  Very  sensitive  to  sun- 
light. Decomp.  by  HsO  into  the  higher  and 
lower  chlorides.    (Wohler,  B.  1909,  42.  4104.) 

Calcium  chloroplatinite,  CaPtCl4+8HaO. 
Deliquescent;  sol.  in  HsO. 

Cerium  chloroplatinite,  CeCls,  2PtCls+ 
lOMHsO. 
Deliquescent;  easily  sol.  in  HjO.    (Nilson, 
B.  9.  1847.) 

Chromium    chloroplatinite,     CrsPtsClis+ 
I8H2O. 
DeUquescent. 

Cobalt  ChloropUtinite,  CoPtCl4-f6H,0. 

SI.  deUquescent  in  moist,  efflorescent  in  dry 
air. 

Copper  chloroplatinite,  CuPtCl4+6H30. 
Extremely  deliquescent.    (Topstte.) 

Copper   chloroplatinite    ammonia    (cupram- 
monium  ^oroplatinite), 
Cu(NH,)4PtCl4. 
Insol.  in  HjO  or  NH40H+Aq;  easily  sol. 
in  HiS04-|-Aq.   (Millon  and  Commaille,  C.  R. 
67.  822.) 

Didymium  chloroplatinite,   DiCU,  2PtCl8+ 
10H,O. 
Deliquescent;  very  sol.  in  HsO.    (Nilson.) 
2DiCl,,  3PtCls-f  I8H2O.    As  above.    (Nil- 
son.) 

Erbium  chloropUtinite,  ErPtCli+13}^HsO. 

Deliquescent. 

ErsPtsClis  -f  24H80.  Deliquescent  in  moist 
air. 

Gludnum  chloropUtinite,  GlPtCl4+5H80. 

Deliquescent  in  moist  air.  Sol.  in  HsO  in 
all  proportions. 

Iron    (ferrous)  chloropUtinite,    FePtCl4+ 
7H2O. 

Deliquescent.  Rather  si.  sol.  in  cold,  very 

sol.  in  hot  HsO.  (Nilson.) 

Lanthanum  chloropUtinite,    LasPtsClu+lS, 
and  27HsO. 
Deliquescent. 

Lead  chloropUtinite,  PbPtCU. 
Insol.  in  cold  HsO. 

Litiiium  chloropUtinite,  LisPtCl4+6HsO. 
Sol.  in  HjO. 

Magnesium  chloropUtinite,  MgPtCU+OHsO. 
Not  very  deUquescent;  very  sol.  in  HsO. 
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Manganese  chloroplatinite,  MnPtCU+GHsO. 
As  the  Mg  salt. 

Mercuroiis  chloroplatinite. 
Ppt. 

Nickel  chloropUtinite,  NiPtCU+OHsO. 
As  the  Co  salt. 

Potassium  chloroplatinite,  KsPtCU. 
Moderately  sol.  in  H2O;  insol.  in  alcohol. 

Rubidium  chloroplatinite,  RbsPtCh. 
SI.  sol.  in  cold;  easily  in  hot  H2O. 

Silver  chloroplatinite,  Ag^PtCU. 

Insol.  in  HjO.  NH40H-|-Aq  dissolves  out 
AgCl.    (Lang.) 

AgCl,  PtClj(?).  As  above.  (CommaUle, 
BuU.  Soc.  (2)  6.  262.) 

Silver   chloroplatinite   ammonia,    AgsPtCU, 
4NH,. 
(Thomsen.) 

Sodium  chloropUtinite,  NasPtCl4+4HiO. 
Deliquescent;  very  sol.  in  HjO. 

Strontium  chloroplatinite,  SrPtCh+OHsO. 
Deliquescent.    Very  sol.  in  HiO. 

Thallium  chloroplatinite,  TlsPtCl4. 
Veiy  si.  sol.  even  in  boiling  HsO. 

Thorium  chloroplatinite,  Th2Pt|Clu+24HsO. 
Very  deliquescent. 

Yttrium  chloroplatinite,  Y2PtjClii-f24H20. 
Deliquescent. 

Zinc  chloroplatinite,  ZnPtCU+GHaO. 

SI.  sol.  in  cold,  more  easily  in  hot  H2O; 
insol.  in  alcohol. 

Zinc  chloroplatinite  ammonia,  ZnPtCh, 
4NH,. 
SI.  sol.  in  H2O:  easily  sol.  in  HCl-fAq. 
Insol.  in  alcohol.    (Thomsen,  J.  B.  1868. 278.) 

Zirconyl  chloroplatinite,  (ZiO)PtCl4+8H20. 
(Nilson.) 

Tnchloroplatinous  add,  H,Pt(OH)Cl,. 

Sol.  in  H,0.  (Miolati,  Z.  anorg.  1902,  33. 
266.) 

-f  H,0.    (Nilson,  J.  pr.  (2)  15.  260.) 

Lead  ^nchloroplatinite,  PbPt(OH)Cli. 
Ppt.    (Miolati.) 

Silver  ^rtchloropUtinite,  Ag,Pt(OH)Cls.  * 
Ppt.    (Miolati.) 


Chloroplatosulphurous  add.. 

Ammonium  chloroplatosulphite,  add, 
NH4PtCl?0,,  H2SO,+4H20. 
Sol.  in  H,0.    (Bimbaum,  A.  ISS.  149.) 

Ammoniun^  chloroplatosuli^te  chloride  sul- 
phite, NH4PtClS0,,  (NH4),SO,,  NH4CI. 
Very  deliquescent.    (Bimbaum.) 

Ammonium    chloroplatoaulphite    sulphite, 
NH4ClPtS0,,  (NH4)iS0rf  3H,0. 
Sol.  in  H2O.    (Bimbaum.) 

Barium    chloroplatosulphite    chloride    am- 
monium   <»iloride,    Ba(ClPtS0i)2, 
Ba(PtClSO,)Cl,  6NH4Cl-f3H,0. 
Sol.  in  H2O.    (Bimbaimi.) 

Potassium    chloroplatosulphite    ammonium 
chloride,  KPtClSO,,  2NH4CI. 
Very  deliquescent.     (Bimbaimi,   A.    16S. 
142.) 

Potassium  chloroplatosulphite  chloride, 
KPtClSO,,  2KC1. 
Deliquescent;  sol.  in  HiO.    (Bimbaum,  A. 


Ueliqi 
2. 145 


.) 


Potassium    chloroplatosulj^te    anunonium 
potassium  sulphite,  KPtClSOi, 
?NH4)KSO,+3H,0. 
Very  deliquescent. 

120.) 


(Bimbaum,  A.   169. 


Sodium  chloroplatosulphite  ammonium  chlo- 
ride, NaPtClSO,,  2NH4CI. 
Very  deliquescent.     (Bimbaum,   A.   169. 
117.) 

Chloroplumbic  acid,  H2PbC]c. 

Decomp.  in  solution  on  standing.  (Gut- 
bier,  J.  pr.  1914,  (2)  90.  497.) 

Ammonium  chloroplumhate,  (NH4)2PbCl«. 

Ppt.  Difficultlv  sol.  in  a  small  amount  of 
H2O.  Solution  decomp.  slowly  when  cold, 
more  rapidly  when  warmed. 

Decomp.  by  a  large  amoimt  of  H2O.  Sol. 
without  aecomp.  in  20%  HCl.  Decomp.  by 
dil.  acids  and  alkalis.  (Elbs,  Z.  Eldctrodiem. 
1903^i.  778.) 


Difficultly  sol.  in  small  amount  of  H2O  and 
solution  decomp.  slowly  in  the  cold,  more 
rapidly  when  wanned.  Decomp.  by  a  large 
amount  of  H,0.  (Gutbier,  J.  pr.  1914,  (2) 
90.  498.) 

Sol.  in  cold  HNO»  without  decomp.  (Fried- 
rich,  M.  1893,  U.  511.) 

Insol.  in  cone.  NH4C1-|-Aq.  (Nikoljukin, 
B.  18.  370  R.) 

5NH4CI,  2PbCl4.  Not  hygroeoopio.  De- 
comp. by  H2O  with  pptn.  of  Pb02.  Sol.  in 
HCl+Aq  and  cintizcola  RN0|+Aq  without 
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deoomp.    (Classen  and  Zahorsld,  Z.  anorg.  4. 
100.) 

Composition  is  2NH4CI,  PbCU.  (Fried- 
rich.  W.  A.  B.  102,  2b.  527.) 

Csshun  ehloroplumbAte,  Cs'sPbCk. 

Nearly  absolutely  insol.  in  oono.  CsCl+Aq 
in  presoioe  of  CI.    (Wells,  Z.  anorg.  4. 335.) 

1  com.  cone.  HCl+Aq  containing  PbCU  dis- 
solves 0.000049  g.  CsiPbCU.  (Wells,  Z.  anorg. 
4.  341.) 

Reacts  with  H2O  as  the  corresponding  am- 
numium  salt.  (Gutbier,  J.  pr.  1914,  (2) 
90.  500.) 

Potasshsm  chloroplumbate,  KsPbCk. 

Decomp.  by H,0;  sol.  in  KCl-j-Aq.  (Wells, 
Z.  anor|;.  4.  335.) 

Readily  deoomp.  in  the  air.  (Gutbier,  J. 
pr.  1914,  (2)  90.  499.) 

Rubidium  chlMopliimbAte,  RbsPbCU. 

Deoomp.  by  HsO;  si.  sol.  in  cone.  RbCl+ 
Aq.    (Wells,  Z.  anors.  4.  335.) 

1  ccm.  cone.  HCl-f  Aq.  containing  PbCU 
ili2Solve3  0.003  g.  RbsPbCl*.  (Wells,  Z. 
anorg.  4  341.) 

R^ts  with  HsO  as  the  corresponding  am- 
monium salt.  (Gutbier,  J.  pr.  1914,  (2) 
90.  499.) 

Deoomp.  by  cone.  H3SO4.  Insol.  in  96% 
aleohd.    (Erdmimn,  A.  1896,  294.  76.) 

Chloroporpureocfaromitim  bromide, 
CrCl(NH,)3r,. 
Somewhat  more  easily  sol.  in  HsO  than  the 
chloride.    (JOrgensen,  J.  pr.  (2)  20.  105.) 

chloride,  CrCl(NH,)»Cl,.  ^, 

Difficultly  sol.  in  cold,  and  decomp.  by  hot 

1  pt.  dissolves  in  154  pts.  HsO  at  lO"*. 
IdsoL  in  cone.  HCl+Aq.  More  sol.  in  dil. 
H,904+Aq  than  in  H,0.  Sol.  m  NH40H4- 
Aq  without  decomp .  (JOrgensen,  J.  pr .  (2)  20. 
105.) 

mercuric    chloride,    CrCl(NH«)»Cl2, 

3HgCls. 

Very  difficultly  sol.  in  HsO.   (JOrgensen.) 

dilocoplatiiiAte,  Cra(NH<)s(PtCl«). 

Extremely  difficultly  sol.  in  HtO.  (JOrgen- 
sen.) 

diromate,  CiCl(NH,)i(Ci04). 

SL  soL  in  HsO:  si.  more  sol.  than  chloro- 
pvpureocobalt  cnromate.    (JOrgensen.) 

ditiaoiuite,  Cra(NH,)i(S,0,). 

Very  si.  sol.  in  sold,  but  much  more  easily 
inhoiHiO.    (JOrgensen.) 


Chloropunmreocfaromium  ferrocyanide, 

[CrCl(NH,)J,Fe(CN),-f4H,0. 


Very  difficultly  sol.  in  cold  H,0. 
sen.) 


(JOrgen- 


fluosiUcate,  CrCl(NH,)i(SiF,). 

y&ry  difficultly  sol.  in  HsO.  Insol.  in 
HjSiFi-hAq.    (JOrgensen,  J.  pr.  (2)  20.  105.) 

mercuric  iodide,  CrCKNHj)  Ji,  2HgIt. 

Decomp.  by  HsO;  sol.  in  alcohol  and  warm 
KCN-fAq. 

(>Cl(NH,)a„  Hgl,.  Very  difficultly  sol. 
in  cold  H,0;  easUy  sol.  in  KCN-fAq.    (JOr- 

,  I'C.) 


nitrate,  CrCl(NH,)»(NO,)t. 

Sol.  in  71  pts.  H,0  at  17.5*.  Insol.  in 
HNOi-l-Aq.    (JOrgensen.) 

oxalate,  Cra(NH,)iC,04. 

Very  si.  sol.  in  cold  HiO.    (JOrgensen,  Lc.) 

sulphate,  CrCl(NHs)i804+2HaO. 

Sol.  in  HiO;  precipitated  by  alcohol.  (JOr- 
gensen.) 

sulphate,  acid,[CrCl(NH,)d4S04(HS04)t. 

Quite  sol.  in  HsO.  (JOrgensen,  J.  pr.  (2) 
20.  185.) 

pen^asulphide,  CrCKNHOsS*. 

Very  si.  soL  in  cold,  easily  sol.  in  warm 
H,0.  Deoomp.  by  dil.  HCl-j-Aq.  Insol.  in 
alcohol.    (JOrgensen.) 

Chloropurpureocobaltic  bromide, 

CoCKNHOjBra. 
Properties    resemble    the    chloride    very 
closely.    Sol.  in  214  pts.  H,0  at  14.3*  (JOr- 
gensen, J.  pr.  (2)  18.  205.) 

mercuric  bromide, 

4CoCl(NH,)»Br,,  OHgBr,. 
Ppt.    (J.) 

bromopiatinate,  CoCl(NH8)»Br,,  PtBr*. 

Very  si.  sol.  in  HA    (J.) 

carbonate,  CoCl(NH,),CO,+4HH,0. 

Efflorescent;  very  easily  sol.  in  HjO.    (J.) 

chloride,  CoCl(NH,),Cl,. 

Very  si.  sol.  in  cold,  more  easily  in  hot  HiO. 
Sol.  in  244  pts.  H,0  at  15.5^  ((5laudet,  Phil. 
Mag.  J.  (4)  2.  253.)  In  287  pts.  H,0  at  10.2*» 
and  255  pts.  at  11. 5^  (Rose,  Pogg.  20.  152.) 
100  pts.  6,0  dissolve  0.232  pt.  CoCl,,  5NH,, 
at  0*,  and  1.031  pts.  at  46.6*.  (Kumakoflf,  J. 
Russ.  Soc.  24.  629.) 

SI.  decomp.  by  cold,  completely  by  boiling 
H2O:  decomp.  prevented  dv  a  little  HCL 
Ppta.  from  aqueous  solution  by  alcohol,  ^ 
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or  sat.  KCl  or  NaCl-fAq;  not  decomp.  by 
boiling  HCl-f  Aq.  (Claudet,  Lc.)  Nearly 
insol.  in  cold,  but  sol.  in  hot  HjO,  to  which  a 
few  drops  of  HCl  have  been  added.  Leas 
sol.  in  dil.  HCl-f  Aq  than  luteocobaltic  chlor- 
ide. (Rogojski,  A.  ch.  (3)  41.  447.) 
Insol.  in  alcohol.    (Gibbs  and  Genth.) 

Chloropimmreocobaltic    antimony    chloride, 
2Cod(NH,)6Cl,,  SbCl,. 
Ppt.    Decomp.  by  H,0.    (Gibbs.) 

' bismuth  chloride. 

Insol.  in  cone.  HCl.  Easily  decomp.  by 
HtO.    (Gibbs.) 

mercuric  chloride,  CoCl(NH8)fcCla, 

3HgCl,. 

Insol.  in  cold,  less  sol.  in  hot  HsO  than 
chloropurpureocobaltic  chloride.  Insol.  in 
cold  fuming  HCl+Aa;  si.  sol.  in  hot  HC1+ 
Aq,  separating  on  cooun^;  si.  sol.  in  hot  aqua 
regia;  moderately  sol.  m  hot  HNO|-|-Aq; 
partly  sol.  in  cold  cone.  H8SO4,  wholly  on 
wanning.  Easily  sol.  in  warm  HsCi04-f  Aq. 
Insol.  in  HgCU+Aq. 

Moderatmy  sol.   in   NH40H-|-Aq  or 
(NHOfCOj+Aq.    (Carstanjen.) 

CoCl(NH,)6Cl,,  2HgCla.  SI.  sol.  in  cold, 
but  much  more  easily  in  hot  HjO.  (Gibbs, 
Proc.  Am.  Acad.  10.  33.) 

chlcropalladite,  CoCl(NH,)»Cl2,  PdCl,. 

SI.  sol.  in  cold,  moderately  sol.  in  hot  HjO. 
(Carstanjen.) 

chloropUtfaiate,  CoCl(NH,)»Clj,  PtCU. 

Nearly  insol.  in  cold.  Very  si.  sol.  in  hot 
H,0.  (Gibbs  and  Genth,  Sill.  Am.  J.  (2)  28. 
319.) 

chromate,  CoCl(NHa)6Cr04. 

Very  si.  sol.  in  H,0.    (J.) 

dtchromatc,  CoCl(KH,)*Cr,07. 

Much  more  easily  sol.  in  HjO  than  the 
neutral  salt.    (J.) 

dithionate,  CoCl(NHa)*S,0«. 

Very  si.  sol,  in  cold,  more  easily  in  hot 
H/).    (J.) 

manganic  fluoride. 

Ppt.  SI.  sol.  in  dil.  HF-f  Aq.  (Christen- 
sen,  J.  pr.  (2)  85.  161.) 

fluoailicate,  CoCl(NH,),SiF,. 

Very  si.  sol.  in  HF+Aq. 

iodide,  CoCl(NH,)»I,. 

Much  more  sol.  in  HjO  than  bromide  or 
chloride.  Sol.  in  54.5  pts.  H,0  at  15.6%  and 
50  pts.  at  19.3**.    (3.) 


Chloropurpureocobaltic  mercuric  iodide, 
CoCl(NH,)  J„  2HgI,. 

SLsoLinHaO.    (J.) 

CoCl(NH,)a,,  Hgl,.  Very  si.  sol.  in  cold 
H,0.    (J.) 

nitrate,  CoCl(NH,)i(NO,),. 

Sol.  in  80  pts.  HsO  at  15^  Rather  easily 
sol.  in  hot  HjO.  (Jorgensen,  J.  pr.  (2)  18. 
209.) 

oxalate,  CoCl(NH,)6C,04. 

SI.  sol.  in  H,0.    (J.) 

pj/rophosphate,  CoCl(NH,)4(H,P,Oi). 

SI.  and  very  slowly  sol.  in  cold,  much  more 
easily  in  warm  HiO.    (J.) 

[CoCl(NH,)6]»Pj07+a;H,0.  Quite  easily 
sol.  in  HaO. 

diphosphopentomolybdate, 

(CoCKNH,)  J,(5MoO,,  2HPO4). 

Ppt.  Nearly  insol.  in  pure  HjO;  more  soL 
in  dil.  HjS04-|-Aq  without  decomp.    (J.) 

[CoCl(NH,)J,(5MoO,,  2NH4PO4).  Ppt. 
As  above. 

sulphate,  CoCl(NH,)6S04. 

Anhydrous.  Slowly  sol.  in  128-131.9  pte. 
H,0  at  16^ 

+2H,0.  Sol.  m  133.4  pts.  HaO  at  17.3^ 
Rather  easily  sol.  in  hot  HsO,  and  much  more 
rapidly  than  the  anhydrous  salt.    (J.) 

lCoCl(NH,)j4S04(S04H)4.  Decomp.  by 
H2O  into  neutral  siilphate.    Sol.  in  H2SO4. 

tartrate,  CoCl(NH,)6(C4H»0.),+ 

2HH,0. 
Moderately  sol.  in  HjO;  insol.  in  alcohol. 

thiosulphate,  CoCKNHOiSjOt. 

Nearlv  insol.  in  cold  HjO;  very  si.  sol.  in 
boiling  H2O  with  partial  decomp.    (J.) 

Chloropurpureoiridium  comps. 
See  Iridopen/amine  comps. 

Chloropurpureorhodium  carbonate^ 
ClRh(NH3)»C0,-fH,0. 
Easily  sol.  in  HjO.    (Jorgensen.) 

chloride,  ClRh(NH,)»Clj. 

Sol.  in  179  pts.  HjO  at  17®,  and  more  easily 
in  hot  HsO.  Sol.  in  cone.  HsS04  or  boiling 
NaOH+Aq  without  decomp.  Very  si.  sol.  in 
colddil.  HCl-fAq(l:l).  SI.  sol.  m  hot  HO 
+Aq.  Insol.  in  alcohol.  (Jdrgensen,  J.  pr. 
(2)  27.  433;  84.  394.) 


rhodium  chloride. 


3ClRh(NH,)*Cl,,  2RhCl«.  ^ 
Ppt.    (Jftrgcnsen,  Z.  anorg.  6.  76.) 
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Chloroparpureorliodium  chloroplatiiiate, 
Cmh(NH,)tPtCU. 
I1180I.  in  cold  H,0.    (J.) 

floosflicate,  ClRh(NH,),SiFt. 

Very  si.  sol.  in  cold  H,0.  Sol.  in  NaOH-f 
Aq  as  roseo  salt.    (J.) 

hydroxide,  ClRh(NH,)»(OH),. 

Known  only  in  solution.    (J.) 

nitrate,  ClRh(NH,)*(NO,)i. 

SI.  sol.  in  cold  HsO,  but  more  easily  than 
the  chloride.  Sol.  in  boiling  NaOH+Aq  as 
roseo  salt.    (J). 

sulphate,  ClRh(NH,),804+2H,0. 

SL  sol.  in  cold,  more  easily  in  hot  H2O.    (J.) 
4ClRh(NH,),S04,  3H,S04.   SI.  sol.  in  cold, 

more  easily  in  hot  HjO.    (J.) 

Ghlororhodous  add. 

Ammomiim  chloroihodite,  (NH4)2RhCl5+ 
H,0. 

(Gutbier,  B.  1908,  41.  213.) 

Sol.  in  H2O:  insol.  in  alcohol.  (WoUaston.) 
Not  obtainable.    (Leidid.  A.  ch.  (6)  17. 275.) 

(NH4)JUiCU+lMH,0.  Sol.  in  H,0,  but 
less  easily  than  Na  salt:  insol.  in  alcohol.  Sol. 
in  dil.  NH4CH-Aq.  (Claus,  J.  B.  1865.  423.) 
(Gutbier,  I.  c.) 

Ammomum  chloroihodite  nitrate, 
(NH4)  JlhjCU,  2NH4NO,. 
Very  sol.  in  HjO.    Decomp.  by  boiling  with 
H/).    SI.  sol.  in  HNO,+Aq.    (Leidi6,  C.  R. 
107.234.) 

Barhtm  chloroihodite,  Bas(RhCl«)s. 

Resembles  the  Na  salt.  (Bunsen,  A.  146. 
276.) 


chlororiiodite,  CsjRhCU+HjO. 
Difficulty  sol.  in  H,0.    (Gutbier,  B.  1908, 
41.  214.) 

Lead  chloroihodite,  Pbs(RhCl«),. 

Ppt.  Insol.  in  H,0.  (Claus.)  Not  obtain- 
able.   (Leidi<^.) 

Mercorous  chl<»x>ihodite,  HgsRhCU. 

Ppt.  Insol.  in  HsO.  (Claus.)  Not  obtain- 
able.   ^Leidi<^.) 

PMaaahtm  chloroihodite,  KtRhCU+H^O. 

Not  efflorescent.  SI.  sol.  in  HsO.  SI.  sol. 
in  KCl^ Aq.  (Gibbs.)  Insol.  or  si.  sol.  in 
alcohol.    (B^-zelius.) 

Sah  is  anhydrous.    (Leidi^.) 

Contains  IHjO.  (Scubert  and  Kobb^,  B. 
2S.2S56.) 


Can  be  cryst.  from  HaO  containing  a  little 
HCl.    (Gutbier,  B.  1908,  41.  212. 

K,RhCm-3H,0.  Efflorescent.  SI.  sol.  in 
H2O.  Aqueous  solution  decomp.  to  above  on 
standing.    CClaus.) 

Not  obtainable.    (Leidi6.) 

Also  obtained  by  Seubert  and  Kobb6.  (B. 
28.2556.) 

-{■IHUtO.    (Leidi^,  C.  R.  111.  106.) 

Rubidium  chloroihodite,  RbsRhCU+HsO. 

Difficulty  sol.  in  HjO.  (Gutbier,  B.  1908, 
41,  214. 

Silver  chlororhodite,  AgiRhCU* 
Ppt.  Insol.  in  H,0.  (Claus.) 
Not  obtainable.    (Leidi^.) 

Sodium  chloroihodite,  Na«RhjCl«+18HjO. 
Na,RhCl4+9H,0. 


Efflorescent.    Sol.  in  1.5  pts.  HjO.    Melts 
__  crysti  * 
(Claus.) 


1.5  p         . 

in  crystal  HjO  at  60**.     Insol.  in  alcohol, 
"^laus.) 

-fl2H,0.     (Gutbier,  B.  1908,  41.  213.) 

Chlororuthenic  acid. 

Ammonium  chlororuthenate,  (NH4)tRu01«. 

Easily  sol.  in  H2O.    (Claus.) 

Formula  is  (NH4)iRu(N0)CU.  (Joly,  C. 
R.  107.  994.) 

Sol.  in  H,0  with  decomp.  Sol.  in  HCl. 
(Howe,  J.  Am.  Chem.  Soc.  1904, 26. 549.) 

Ammonium  o^uochlororuthenate, 
(NH4),Ru(H,0)CU. 
Ppt.    (Howe,  J.  Am.  Chem.  Soc.  1904,  26. 

548.) 

Caesium  chlororuthenate,  CssRuCU. 

SI.  sol.  in  HjO.  Sol.  in  hot  dil.  HCl+Aq. 
(Howe,  J.  Am.  Chem.  Soc.  1901,  28.  784.) 

Potassium  chlororuthenate,  KtRuCU. 

Very  sol.  in  HjO.  Very  si.  sol.  in  cone. 
NH4CH-Aq.   Insol.  in  70%  alcohol.   (Claus.) 

Formula  is  KaRu(NO)Cl».     (Joly.) 

Very  si.  sol.  in  cold  H,0.  InsoL  in  pres- 
ence of  KCl. 

Partially  decomp.  in  hot  aqueous  solution. 
(Antony,  Gazz.  cb.  it.  1899.  29.  (2),  82.) 

Easily  sol.  in  HjO  with  rapid  decomp. 
Sol.  in  HCl.  (Howe,  J.  Am.  Chem.  Soc. 
1904,  26.  548.) 

Potassium  aouochlororuthenate, 
K,Ru(OH,)Cl.. 
Sol.  in  HjO.    (Howe,  J.  Am.  Chem.  Soc. 
1904,  26.  547.) 

Rubidium  chlororuthenate,  RbsRuCl«. 

SI.  sol.  in  H,0;  sol.  in  hot  dil.  HCl+Aq. 
(Howe,  J.  Am.  Chem.  Soc.  1901, 28. 784.) 
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Chlororuthenious  add. 

Ammomitm  chlororuthenite,  (NH4)4RusClio. 
SI.  sol.  in  H,0.    Insol.  in  NH4CH-Aq  or 
alcohol.    (Glaus,  J.  pr.  80. 282.) 

Caesium  chlororutfaenite,  CsaRuCU+HiO. 

SI.  sol.  in  H,0;  sol.  in  HCl+Aq.  (Howe, 
J.  Am.  Chem.  Soc.  1901, 28. 785.) 

Potassium   cbloronitlieiiite,   K4RutCli». 

Moderately  sol.  in  cold,  more  easily  in  hot 
HsO.  Decomp.  easily  by  heating.  Insol.  in 
cone.  NHiCl+Aq.    Insol.  in  80%  alcohol. 

Rubidium  chlororutfaenite,  RbsRuCU+HsO. 
SI.  sol.  in  H,0;  sol.  in  HCl+Aq.    (Howe, 
J.  Am.  Chem.  Soc.  1901,  88.  786.) 

Sodium  chlororuliienitei  Na4RutClio. 
Deliquescent.    Sol.  in  H^  or  alcohol. 

Tnchlorosilicomercaptane. 
See  Silicon  chlorofaydrosulphide. 

Chlorosmic  add. 

Ammonium  chlorosmate,  (NH4)^8C1«. 

SI.  sol.  in  HiO.  Insol.  in  alcohol  and  H2O 
contaming  HCl. 

Potassium  chlorosmate,  K^sCU. 
Properties  as  the  NH4  salt. 

Potassium  amino  chlorosmate, 
(NH,)08C1„2KC1. 
Ppt.    (Brizard,  A.  ch.  1900,  (7)  21.  375.) 

Potassium    amino,    chlorosmate    hydrogen 
chloride,  (NH,)C8G1,,2KC1,HC1. 
Ppt.    (Brizard,  A.  ch.  1900,  (7)  21.  378.) 

Silver  chlorosmate,  Ag^sCU. 

Insol.  in  HtO  or  HN0|+Aq.  (Claus  and 
Jacoby.) 

Silver  rhlorosmate  ammonia,  AgiOsCl*,  2NHt. 
Sol.  in  much  HjO.    SI.  sol.  in  KOH-j-Aq. 
Easily  sol.  in  KCN  -|- Aq.   (C.  and  J.) 

Sodium  chlorosmate,  Nai08CU+2HsO. 
Easily  sol.  in  H«0  or  alcohol. 

Chlorosmious  add. 

Ammonium  chlorosmite, 
(NH4)4Qsiaio+3HaO. 
Easily  sol.  in  HsO  and  alcohol;  insol.  in 
■ether.    (Claus  and  Jacoby,  J.  pr.  90.  66.) 

Potasshm  chlorosmite,  K<08iClis+6HiO. 

Very  easily  sol.  in  HsO  or  alcohol.  Insol. 
in  ether.    (C.  and  J.) 


Chlorosmisulphttrous  add. 

Potassium  hydrogen  chlorosmisulpfaite, 
08C14(SO,)4KSi. 
Ppt.    (Rosenheim,  Z.  anorg.  1900,  24.  422.) 

Sodium  chlorosmisulpfaite, 
OsCl,(SO,)4Na«-M0Hrf). 
Ppt.      (Rosenheim,    Z.   anorg.    1900,    24. 
420.) 

Chlorops/roselenious  add. 

Ammonium    €MoTopyroBeieniiet    NH4Ci, 
2SeO,-|-2H,0. 
Sol.  in  HsO.    (Muthmann  and  Schafer,  B. 
26.  1008.) 

Potassium  chloropt/roselenite,  KCl,  2SeOi+ 
HsO. 
AsNH4salt.    (M.andS.) 

Rubidium    chloropyroselenite,    RbCl, 
2SeOs+2HsO. 
AsNH4Salt.    (M.andS.) 

Cfalorostannic  add,  SnO(OH)Cl. 

(Mallet,  Chem.  Soc.  86.  524.) 

HsSnClf +6HsO.  Extremely  deliquesc^it; 
sol.  in  H,0.    (Seubert,  B.  20.  793.) 

Ammonium    chlorostannate,     (NH4)2SnCI« 

(pink  salt). 

Sol.  in  3  i)t8.  HsO  at  14.5"*.  Solution  de- 
comp. on  boiling  when  dilute,  but  not  when 
cone.    (Bolley.) 

Barium  chlorostannate,  BaSnCl«+5Hs0. 
Sol.  in  HsO.    (Lewy,  A.  ch.  (3)  16.  308.) 

Cftsium  chlorostannate,  CssSnCU. 

Nearly  insol.  in  cone.  HCl-fAq.  (Sharp- 
ies, SiU.  Am.  J.  (2)  47.  178.) 

Caldum  chlorostannate,  CaSnCl«+5HsO. 

Very  deliquescent.  (Lewy,  A.  ch.  (3)  16. 
308.) 

Cerium   chlorostannate,   C^nClT+9HsO. 

Deliquescent.  Sol.  in  HsO.  (Cleve,  Bull. 
Soc.  (2)  81.  197.) 

Cobalt  chlorostannate,  CoSnCl6+6HsO. 
Sol.  m  HsO.    (Jdrgensen.) 

Didymium   chlorostannate,   DiCU,   SnCl4+ 
lOHHsO. 
Sol.  inHjO.    (Cleve.) 

Gludnum  chlorostannate,  GlSnCl«+8H«0. 

DeUquescent.  Sol.  in  HsO.  (Atterb^rg, 
Sv.  V.  A.  Handl.  12.  No.  4.  14.gie 
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y^tn^i^nwm  chlorostannate,  4LaClt,  5SnCl4+ 
45H«0. 

Deliquescent.    Sol.  inHjO.    (Cleve.) 

latfaiom  chlorostannate,  LiiSnCit+8HsO. 

Sol.  in  little  HjO  without  deoomp..  but 
deoomp.  by  dilution.    (Chassevant,  A.  en.  (6) 

Magnesium  chlorostannate,  MgSnCU+^HsO. 
Very  deliquescent.    (Lewy.) 

Manganoos  chlorostannate,  MnSnCl«+6HsO. 
Deliquescent  in  moist,  efflorescent  in  dry 
air.    (Jdrgensen.) 

Nickel  chlorostannate,  NiSnCl«+6HsO. 
Sol.  in  HjO.    (Jorgensen.) 

Potassium  chlorostannate,  KtSnCU. 
Sol.  in  H,0. 

Sodhmi  chlorostannate,  NaiSnCl«+6HiO. 

Easily  sol.  in  H,0.  (Topsofi,  Gm.  K. 
Handb.  6te  aufl.  III.  149.) 

Strontium  chlorostannate,  SrSnCU+SHiO. 

SI.  deliquescent,  and  easily  sol.  in  HsO. 
(Topeoe.) 

Tttrium  chlorostannate,  YCli,  SnCU+SHjO. 
Sol.  in  HjO.    (Cleve,  BuU.  Soc.  (2)  81.197.) 

Zinc  chlorostannate,  ZnSnCl«+6HsO. 
(Biron,  C.  C.  1904,  II.  410.) 

Qilorosuliihobismuthous  add. 

CuncDUS  chlorosulnhobismutiiite, 
2Cu,8,  BiA,  imCL 

Stable  in  air  and  insol.  in  HsO  at  ord. 
temp. 

ENacomp.  by  boiling  HsO. 

Deoomp.  by  mineral  acids  with  evolution 
of  HA    (Ducatte,  C.  R.  1902,  184.  1212.) 

Lead    cUorosulphobismutiiite,    PbS,    BisSt, 

2BiSCL 

Stable  in  the  air.  Insol.  in  HsO;  deoomp. 
by  bcnling  HsO;  sol.  in  dil.  acids  with  de- 
eoiq;>.  and  evolution  of  HtS.    (Duoatte.) 

Chtoomliihonic  add,  HClSOt. 
See  Salphuryi  hjrdrozyl  chloride. 

Chloropi^osolphoiiic  add. 

Aimimiium  chlMop^osulphonate, 
CaS/)fNH4. 

Fumes  in  the  air. 

Deconm.  by  HsO  and  aloc^ol.  (Traube, 
B.  19137m.  2519.) 


Sodium  chloropyrosulphonate,  ClSsOtNa. 
Fumes  in  the  air. 
Decomp.  by  HjO  and  alcohol.    (Traube.) 

Chlorosulphuiic  add,  HSOiCl. 
See  Sulphuryl  hydrozyl  chloride. 
SOsCls.    See  Sulphuryl  chloride. 

Aluminum  chlorosulphate,  Al(S04)Cl+6HsO. 
Very  sol.  in  HsO.     Nearly  insol.  in  abs. 
alcohol.    (Reooura,  Bull.  Soc.  1902,  (3)  27. 
1155.) 

Chromium  chlorosulphate,  Ci€lS04+5HsO. 

Oreen,  (Weinland,  Z.  anorg.  1905, 48. 253.) 
(Recoura,  C.  R.  1902. 186. 164.) 

Violei.  (Weinland,  Z.  anorg.  1905,  48. 
254.) 

Very  sol.  in  HsO.  Insol.  in  a  mixture  of 
alcohol  and  acetone.  (Reooura,  C.  R.  1902, 
186.  164.) 

+8HsO.    Two  isomeric  modifications: 

(a)  Green  needles.  Easily  sol.  in  HsO 
(Wemland,  Z.  anorg.  1906,  48. 


(b)    Violet   plates. 
(Weinland.) 


251.) 
Easily   sol.    in    HsO. 


Chlorosulphurous  add. 

Ammonium  palladious  ^richlorosulphite, 
(NH4),PdCl,SO,+HsO. 
Easily  sol.  in  HsO.    (Rosenheim,  Z.  anorg. 
1900,  28.  30. 

ChloroteUuric  add. 

Ammonium  chlorotellurate,  (NH4)sTeCl6. 

Sol.  without  decomp.  in  a  small  amt.  of 
HsO,  but  decomp.  by  much  HsO  or  alcohol. 

Cesium  chlorotellurate,  CssTeCl«. 
^HsO.    Sol.  in  dil.  H< 
100  pts.  HCl+Aq  (sp.  gr.  1.2)  dissolve  0.05 


Decomp.  by  HsO.    Sol.  in  dil.  HCl+Aq. 

100pts.HCl 

pt.  at  22*. 


100  pts.  HCl+Aq  (sp.  gr.  1.05)  dissolve 
0.78  pt.  at  22^ 

Insol.  in  alcohol.  (Wheeler,  Sill.  Am.  J. 
146.  267.) 

Potassium  chlorotellurate,  KsTeCU. 

DeUquescent:  decomp.  by  HsO  and  abso- 
lute alcohol.    (Berzelius.) 

The  most  sol.  in  HsO  of  the  chloro-  or 
bromo-tellurates.  Easily  sol.  in  dil.  HCl + Aq ; 
oonc.  HCl-hAq  ppts.  KCl.  (Wheeler,  Sill. 
Am.  J.  146.  267.) 

Rubidium  chlorotellurate,  RbsTeCk. 

Decomp.  by  HsO.  Much  more  sol.  in  dil. 
HCl+Aq  than  CssTeTU. 

100  pts.  HCl+Aq  (sp.  gr.  1.2)  dissolve  0.34 
pt.  at  22*^. 

100  pts.  HCl-fAq  (sp.  gr.  1.05)  dissolve 
13.99  pts.  at  22r 

SI.  sol.  in  alcohol.    (Wheel^.pglC 
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Chlorotetramine  chromium  bromide, 
ClCr(NH8)4(OH,)Br5. 
Very  easilv  sol.  in  HjO.     (Cleve,   1861, 
(Jergensen,  J  pr.  (2)  42.  210.) 

chloride,  ClCr(NH,)4(OH,)Cl2. 

Sol.  in  HfO,  but.  decomp.  by  boiling.  Sol. 
in  HCl+Aq,  and  this  solution  may  be  boiled 
without  decomp.    (Cleve.) 

Sol.  in  15.7  pts.  H|0  at  16**.  (JiJrgensen,  J. 
pr.42.208.) 

chromate,  ClCr(NH,)4(0H2)Cr04. 

Precipitate.    (Cleve.) 

- — fluosiUcate,  ClCr(NH,)4(0H,)SiF,. 
SI.  sol.  in  H2O.    (JOrgensen,  J.  pr.  (2)  42. 

218.) 

hydroxide,  ClCr(NH,)4(0H),. 

Known  only  in  solution.    (Cleve.) 

iodide,  ClCr(NH,)4(OHa)l2. 

Eaaily  sol.  in  H2O.    (Cleve.) 

nitrate,  ClCr(NH,)4(OHj)(NO,)2. 

Very  easily  sol. in  H2O.  (Cleve);  (Jttrgen- 
sen,  J.  pr.  (2)  42.  209.) 

sulphate,   ClCr(NH,)4(OH2)S04. 

Very  difficulty  sol.  in  cold,  more  easily  in 
hotHjO.    (Cleve.) 

Chlorotetramine  cobaltic  bromide, 
ClCo(NH,)4(OH2)Br,. 
More  sol.  in  HjO  than  chloride.     Nearly 
insol.  in  HBr-j-Aq  Q:l).      (JOrgensen,  J.  pr. 
(2)  42.  215.) 

chloride,  ClCo(NH3)4(OH,)Cl,. 

Sol.  in  about  40  pts.  HsO,  and  is  identical 
with  octamine  cobaltic  purpureochloride  of 
Vortmann.    (JSrgensen,  J.  pr.  (2)  42.  211.) 

chloroiilatinate,  ClCo(NH,)4(0H,)PtCU 

+2H,0r 
SI.  sol.  in  HiO.    (JOrgeosen.) 

chromate,  ClCo(NH,)4(OHj)Cr04. 

Easily  sol.  in  cold  HjO.  (JOrgensen,  J.  pr. 
(2)42.216.) 

fluosilicate,  ClCofNH3)4(OH,)SiFe. 

SI.  sol.  in  H,0.  Nearly  insol.  in  HzSiF^-f 
Aq.    (Jiirgensen,  J.  pr.  (2)  42.  219.) 

sulphate,  ClCo(NH,)4(OHa)Sp4. 

Sol.  in  H,0.    (Jttrgensen,  J.  pr.  (2)  42. 214.) 

Chlorotitanic  add,  TiCl4,2HCl=H,TiCU. 
Known  only  in  solution.     (Kowalewsky, 
Z.  anorg.  1900,  25.  192.) 


Chlorous  add,  HCIO2. 

Known  only  in  aqueous  solution.  100  g. 
HsO  at  8.5^  and  753  nun.  pressure  dissolve 
4.7  g.  CI2O,.  Hydrate  with  50.07-67.43% 
H,0.  perhaps  HC10j+H,0,  separates  out 
at  0^    (Brandan,  A.  151.  340.) 

Pure  HClOj  is  not  known  even  in  solution. 
(GarzaroUi-Thumlakh,  A.  209.  184.) 

Chlorites. 

All  chlorites  are  easily  sol.  in  HiO  and 
alcohol,  with  gradual  decomp. 

Ammonium  chlorite. 

Known  only  in  aqueous  solution,  which 
decomposes  on  evaporation  or  long  standing. 

Barium  chlorite,  Ba(C10s)2. 

DeHquescent;  easily  sol.  in  HjO.  Solu- 
tion decomp.  on  evaporation.  Easily  sc^.  in 
alcohol.   (Millon,  A.  ch.  (3)  7. 298.) 

Lead  chlorite,  Pb(C103)t. 

Nearly  insol.  in  cold  HtO,  and  only  si.  sol. 
in  hot  ft,0.  Sol.  in  KOH+Aq.  (Garsarolli 
and  Hayn,  A.  209.  203.) 

Lead  chlorite  chloride,  6Pb(C102)a,4PbCl,, 
PbO. 
Rather  difficulty  sol.  in  H2O.     (Schiel,  A. 
109.  317.) 

Potassium  chlorite,  KCIO2. 

Very  deliquescent  and  sol.  in  H2O.  Sol.  in 
alcohol  of  3S^    (MiUon,  A.  ch.  (3)  7.  323.) 

Sol.  in  HClOs-f  Aq. 

Sflyer  chlorite,  AgClC2. 

Sol.  in  hot,  less  in  cold  HsO.  Easily  de- 
comp. by  heating  above  100^.  Decomp.  bv 
weakest  acids.    fMillon,  A.  ch.  (3)  7.  329.)  * 

Sodium  chlorite,  NaC102. 
Very  deliquescent,  and  sol.  in  H2O. 

Strontium  chlorite,  Sr(C102)2. 

Deliquescent  and  sol.  in  H2O.  Decomp.  by 
slow  evaporation.    (Millon,  A.  ch.  (3)  7. 327.) 

ChloroxjrfulmiQoplatinum, 
Pt4N4Cl(OH)0,2H„. 
Insol.  in  H2O;  sol.  in  HCl+Aq.    (v.  Meyer, 
J.  pr.  (2)  18.  305.) 

Chloruranic  add,  HU0,C1+2H,0. 

Sol.  in  H2O;  si.  sol.  in  alcohol.  (Mylius,  B. 
1901,  84.  2776.) 

Chromacichloride,  CrOsCU. 
See  Chromjd  chloride. 

Chromatoiodic  add.    _  . 

See  Chromoiodic  acfd.VjOOglC 
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Chromic  acid»  HtCrOf. 

Very  sol.  in  H,0.  (Moissan,  C.  R.  98. 
1851.) 

Does  not  exist  except  in  solution.  (Field, 
Chem.  Soc.  61.  405.) 

The  composition  of  the  hydrates  formed  by 
HsCrOi  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr-pt.  produced  by  HjCr04  and  of  the  con- 
ductivity and  sp.  gr.  of  HjCrO* -f  Aq.  (Jones, 
Am.Ch.  J.  1905,34.333.) 

Set  aUo  Chromium  ^riozide. 

Chromates. 

Chromates  of  the  alkali  metals  and  of  Ca, 
Mg,  and  Sr  are  sol.  in  H2C;  the  others  are 
genendly  insol.  or  si.  sol.  in  HjO,  but  sol.  in 
H\0,+Aq. 

Ahnninmn  chromate,  basic,  AlzOs,  CrOs+ 
7H,0. 

Easily  sol.  in  NH|OH-KAq,  alum,  or  acetic 
add+Aq.  Insol.  in  NH4Cl+Aq.  (Farrie, 
Chem.  Soc.  4.  300.) 

Insol.  as  such  as  HsO,  but  easily  decomp. 
into  HsCr04  and  a  basic  insol.  comp.  Sol.  m 
alkaline  solutions  and  acids.  Decomp.  by 
many  salts.  (Eliot  and  Storer,  Proc.  Am. 
Acad.  6.  214.) 

Ahnninmn  sodimn  chromate  silicate, 
4Al,0^5Na,O,CiO,,7Si0j. 
( Weyberg,  C.  B.  Miner,  1904. 727.) ' 

Ammonimn    chromate,    basic,     5(NH4)sO, 
4CiO,(7). 
Easily  sol.  in  cold  H,0.    (Pohl,  W.  A.  B. 
6.592.) 

Ammouiom  chromate,  (NH4)sCr04. 

Very  sol.  in  HjO;  pptd.  from  aqueous  solu- 
tion by  alcohol.     (Malaguti  and  Sarzeau.) 

100  g.  H,0  dissolve  40.46  g.  at  30**. 
(Schreinemakers*  Chem.  Weekbl.  19a5,  1. 
395.) 

Sol.  in  H«0  without  decomp.  ^Schreine- 
makem,  C.  C.  1906,  II.  1067.) 

Sp.  gr.  of  (NH4)aCr04H-Aq  at  t74°. 
t»  13**        13.7**         19.6" 

'l«XH4),Cr04      10.52        19.75        28.04 
Sp.gr.  1.0633      1.1197       1.1727 

<Slotte,  W.  Ann.  1881,  14.  18.) 

SI.  sol.  in  liquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898,  aO.  826.) 

Difficulty  sol.  in  acetone.  (Naumann, 
B.  1904, 8f.  4328.) 

Aamootmn  <j»dironiate,  (NH4)2Cr207. 
hem  sol.   in   H,0   than   (NH4)fCr04. 
Moeer.) 
100    g.     H/)    dissolve    47.17g    at    30^ 


(Schreinemakers,   Chem.   Weekbl.    1905,    1. 
395.) 

Sp.  gr.  of  (NH4)2Cr,07+Aq  at  t°/4'. 
t**  12**        10.5**  12** 

%(NH4)iCr,07      6.85        13.00        19.93 
Sp.gr.  1.0393      1.0782      1.1258 

(Slotte,  W.  Ann.  1881,  14.  18.) 

Sol.  in  alcohol.  (Ranitzer,  Zeit.  angew. 
ch.  1913,  26.  456.) 

Insol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1370.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

Ammonium  (richromate,  (NH4)2CrsOio. 

Not  dehquescent,  but  ver}'  sol.  in  HjO. 
(Siewert.) 

Decomp.  by  HjO  into  chromic  acid  and 
dichromate.    (Jager  and  KrUss,  B.  22.  2036.) 

Sol.  in  aoetone.  (Naumann,  B.  1904,  87. 
4328.) 

Ammonium  ^rochromate,  (NH4)2Cr40is. 

Deliquescent.  Decomp.  bv  H2O.  (Jagcr 
and  KrOss,  B.  82.  2037.) 

Ammonium   ^xochromate,    (NH4)2CriOi9+ 
10H,0  (?) 
Very  efflorescent.     (Rammelwherg,   Fogg. 
94.  516.) 

Ammonium  barium  chromate, 
BaCr04,(NH4),Cr04. 
Ppt.      Decomp.    by    HjO.      (Grfiger,    Z. 
anorg.  1908,  68.  414.) 

Ammonium  cadmium  chromate,    (NH4)20, 
4CdO,  4CrOa+3H,0. 
Ppt.    Decomp.  by  boiling  IlaO.    (Grbger, 
M.  1904,  25.  533. 

Ammonium  f-arfmiiini  chromate  ammonia, 
(NH4),Cr04,CdCr04,}iNH8-f  1  J^H,0. 

Decomp.  by  HjO.  (Groger,  Z.  anorg.  1908, 
68.  418.) 

(NH4),Cd(Ci04)*,  2NH,.  Insol.  in  cold, 
decomp.  by  hot  HjO. 

Sol.  in  dil.  acids  or  in  NH40H-fAq. 
(Briggs,  Chem.  Soc.  1903,  88.  395.) 

Ammonium  chromous  chromate(?), 

(NH4),Cr04,CrCr04  =  (NH4),Cr(Cr04)  j. 
Difficultly  sol.  in  H,0.  Insol.  in  alcohol, 
ether,  chloroform,  or  glacial  acetic  acid. 
Easily  sol.  in  cone,  acids,  from  which  it  is 
separated  on  dilution.  Decomp.  by  NaOH-f 
Aq.    (Heintze,  J.  pr.  (2)  4.  220.) 

Ammonium  chromyl  chromate,  (:KNH4)20 
2CrO,,3CrO,. 

Nearly  insol.  in  H,0.    (Ftm/e^QjR.  190- 

148.  1465.)  Digitized  by  V^jOOglC 
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AmmanhtTn  cobaltous  chromate. 
(NH4),Co(Cr04),+6H,0. 
Ppt.    Easily  deoomp.    rBriggs,  Z.  anorg. 

1907,  66.  247.) 

(NHOfO,  4CoO.  4CiO,-f3H,0.  Inaol.  in 
H,0.  Sol.  in  cold  dil.  HjSO^.  (GrCger,  Z. 
anorg.  1906,  49.  202.) 

AmmoDium  cobaltous  dichromate, 
CoCr,0T,(NH4)iCr,07+2H,O. 

SI.  hydroscopic;  sol.  in  HsO,  insol.  in  al- 
cohol.   (Krtiss,  Z.  anorg.  1896,  8.  454.) 

Ammonium  cobaltous    chromate  ammonia, 
3CoCrOi,(NH4)tCi04, 2NH,+3H,0. 
Ppt.j  decomp.  by  HiO.    (Grttger,  ^.  anorg. 

1908,  68.  422.) 

Ammonium    cupric    dichromate. 
2CrCr,07,3a^H4)iCriOT  +6H,0. 


Sol.  in  HiO. 
455.) 


(Krtiss,  Z.  anorg.  1895,  8. 


Ammonium  cupric  chromate  ammonla« 
(NH4)iCiO4,CuCr04,2NH,. 

Deoomp.  by  HjO.  (Grdger,  Z.  anorg. 
1908,  68.  420.) 

Insol.  in  cold,  deooinp.  by  hot  HjO.  Sol. 
in  dil.  acids  or  in  NH40H+Aq.  (Briggs, 
Chem.  Soc.  1903,  83.  394.) 


Ammonium   iron    (ferric)    chromate, 
(NH4)rfM)4,Fe,(Cr04)i+4H^. 

More  easily  deoomp.  by  HsO  than  K2C1O4, 
Fe,(CiO4)i+4H,0.    (Hensgen,  B.  12.  1300.) 

eCrOs,  5Fe,0t,  6(NH4)20,  and  4CiO,, 
Fe/),,(NH4),0+4HiO.    Ppts.    (Lepierre,  C. 
R.  1894,  119.  1217.) 

Ammonium  litiiium  chromate,  NH4LiCr044- 
2H,0. 
Not  deliquescent.    (Rammelsberg.) 

Ammonium    lead    chromate,    (NH4)iCr04, 
PbCi04. 
Ppt.*     Decomp.    by    H,0.      (Grttger,    Z. 
anorg.  1908,  68. 424.) 

Ammonium  magnesium  chromate, 
(NH4),Cr04,  MgCr04+6H,0. 

Much  more  sol.  in  HiO  than  the  correspond- 
ing sulphate,    (v.  Hauer.) 

Sol.  in  H,0.    (GrOger,  Z.  anorg.  1908,  68. 
416.) 

Ammonium    manganous    chromate, 
(NH4)iCr04,  2MnCr04. 
Sol.  in  H,0.    (Hensgen,  R.  t.  c.  3.  433.) 

Ammonium  nickel  chromate,  (NH4)iCr04, 
NiCiO4+6H,0. 
Sol.  in  H,0.    (Orttger,  Z.  anorg.  1906,  61. 


Can  be  cryst.  from  HiO  under  40*".  (Briggs, 
Chem.  Soc.  1903,  83.  392.) 

Ammonium    nickel    chromate    ammonia, 
(NH4),Cr04,NiCi04,NH,-|-H,0. 

Decomp.  by  HsO.  (Grttger,  Z.  anorg. 
1906  61.  354 ) 

(im4)2Ni(Cr04)i,  2NH,.  Insol.  in  cold 
HsO.  Decomp.  oy^hot  H2O.  Sol.  in  dil. 
acids  or  in  NH40H+Aq.  (Briggs,  Chem. 
Soc.  1903,  83.  393.) 

+6HsO.  (Briggs,  Proc.  Chem.  Soc.  1902, 
18.  254.) 

Ammonium  potassium  chromate,  NH4KCr04. 

Sol.  in  H»0.     (E.  Kopp,  C.  N.  11.  16.) 

+H,0.    (fitard,C.R.86.443.) 

2(NH4),Cr04,  3K,Cr04.  Very  sol.  in  H,0. 
(Zehenter,  M.  1897,  18.  51.) 

Ammonium   silyer   chromate,    (NH4)tCr04, 
3Ag,Cr04. 
Decomp.   by  HfO.     (Gr6ger,   Z.   anorg. 
1908,  68.  423.) 

Ammonium  sodium  chromate,  NH4NaCi04-h 
2HaO. 
Very  sol.  in  HtO.    (Zehenter,  M.  1897,  18. 
54.) 

Ammonium  strontium  chromate,  (NH4)sCrO«. 
SrCi04. 
Ppt.     Deoomp.    by   H,0.      (GriJger,    Z. 
anorg;  1908,  68.  415.) 

Ammonium  uranyl  chromate,  (NH4)tCr04, 
2(UO,)Cr04-i-6H,0. 

Decomp.  by  boiling  with  HjO.  Sol.  in 
acidulated  HsO.     (Form&nek,  A.  267,  106.) 

-f3H,0.     (FormAnek.) 

Anunonium  zinc  chromate,  (NH4)s0,  2ZnO, 
2CiO,+H,0. 
Decomp.  by  hot  H,0.    (Grttger,  M.  1904, 
26.  520.) 

Ammonium    zinc    chromate    ammonia, 
(NH4),Zn(Ci04)»,  2NH,. 

Insol.  in  cold,  decomp.  by  hot  H|0.  Sol. 
in  dil.  acids  or  in  Nn40H+Aq.  (Briggs, 
Chem.  Soc.  1903.  83.  394.) 

4ZnCr04,  2(NH4)jCi04,  3NH,-f  3H,0. 
Ppt.    Decomp.  by  HjO.    (Gr6ger,  Z.  anorg. 
1908,  68. 416.) 

Ammonium   dichromate   chloride   mercuric 
chloride,  (NH4)fCriOT,2NH4Cl,4Hga,+ 
2H,0. 
Ppt.    Sol.  in  cold,  more  sol.  in  warm  HfO, 
(Strttmholm,  Z.  anorg.  1912,  76.  380.) 

Ammonium   dichromate   chloride   mercuric 
cyanide,    (NH4)iCriOT,    4NH4CI, 
6Hg(CN),+4H,0. 
(Strttmholm,  Z.  anorg.  1913,  80.  157.) 
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Aamonium   chromate    chromyl   fluoride, 
(NH4),Cr04,  CrOjF,. 
Sol.  Id  H,0.    (Varorne,  C.  R.  91.  989.) 

Ammoninm  chromate  iodate. 
See  Chromoiodate,  ammonium. 

Ammonium  c^idiromate  mercuric  chloride, 
(NH,),Cr,OT,  HgCU. 

Cannot  be  recryst,  from  HjO  or  HgClj-f  Aq. 
but  from  (NHOiCrjOi+Aq.  (Jager  and 
KrO».  B.  22.  2044.) 

+HjO.  (Richmond  and  Abel,  Chero.  Soc. 
Q.  J.  8. 199.) 

Cannot  be  made  to  crystallize  with  HtO. 
I  Jiger  and  Kribss.) 

3(XH4)«Cri07,  HgCl,.  Decomp.  by  HtO. 
(J.  and  K.) 

4(NH4)jCr207,  HgCU.  Decomp.  by  H,0. 
(J.  and  K.) 

(NH4),Cr,0T,  3HgCl,.    (J.  and  K.) 

(NH4),Cr,07,  4HgCl,.    (J.andK.) 

Ammonium  chromate  phosfdiate. 
See  Phosphodiromate,  ammonium. 

Ammonium  chromate  tellurate. 
See  Chromotellurate,  ammonium. 

Barium  chromate,  BaCrOi. 

Extremdy  si.  sol.  in  H2O. 

Calculated  from  electrical  conductivity  of 
BaCrO«4-Aq,  1  1.  H,0  dissolves  3.8  mg. 
.  BaCiO«  at  18"*.  (Kohlrausch  and  Rose,  Z. 
iW  Oh.  IS.  241.) 

When  not  ignited,  BaCr04  is  sol.  in  86,957 
pts.  H/);  22,988  pts.  NH4CH-Aq  (0.6% 
ma):  3670  pts.  HC,H,0,+Aq  (6% 
HCHjO,);  1986  pts.  HC,H,0,-f  Aq  (10% 
HCiHjOi):  1813  pts.  H,CrO4+Aq(10% 
CK>a).  When  ignited,  160,000  pts.  H,0  are 
oeccasaiy  for  smiition.  (Schweitzer,  by  Fre- 
senios,  Z.  anal.  29.  414.) 

Sol.  in  23,000 pts.  boiling  H2O.  (Mescher- 
Knid,  Z.  anal.  21.  399.) 

3.5  mg.  BaCi04  are  dissolved  in  1  1.  of  sat. 
solution  at  18'.  (Kohlrausch,  Z.  phys.  Ch. 
1906,  64.  168.) 

EasQy  sol.  in  HNOj,HClj  or  chromic  acid+ 
Aq.  from  which  it  ip  precipitated  by  NH4OH, 
or  by  <iilution  with  H,0.    (Bahr.) 

ImoI.  in  KiCr/37-f  Aq.     (Schweitzer.) 

Sol.  in  4P.381  pte.  NH4C,H,0,-fAq  (0.75 
%  salt)  at  IS**;  in  23,355  pta.  NH4Cai»0,+Aq 

1.5%  salt)  at  15**;  in  45,162  pts.  NH4NO, 
+Aq  (0.5%  salt)  at  15**.  (Fresenius,  Z.  anal. 
».418.) 

EasOy  sol.  in  alkali  tartrates,  or  citrates  + 
.  Aq.   (Fleischer,  J.  pr.  (2)  6.  326.) 

C.22X10-<  g.  equiv.  BaCr04  are  dissolved 
ia  1 1.  of  45%  aloonol  at  ord.  temp.  (Guerini, 
DiiMrt,  1918.) 

Imoi.  in  acetic  acid  and  in  MjCraOr+Aq. 

Partly  sol.  in  a  mixture  of  the  two,  except 


in  presence  of  MCsHsOi.  (Caron  and  Raquet, 
Bull.  Sot.  1906,  (3)  85. 1064.) 

Not  completely  insol.  in  acetic  acid.  (Bau- 
bigny.  Bull  Soc.  1907,  (4)  1.  58.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
87.  4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Barium  (bichromate,  BaCr307+2HtO. 

Decomp.  by  HsO  with  s^aration  of 
BaCi04.  Sol.  in  H,Ci04+Aq.  (Bahr,  J.  B. 
1868.  358.) 

Sol.  in  cold  HjO  with  formation  of  BaCr04 
and  CrOi. 

Insol.  in  glacial  acetic  acid.  (Mayer,  B. 
1903,  86.  1742.) 

Barium  calcium  chromate,  BaCa(Ci04)t. 
(Bourgeois  Bull.  Soc.  Min.  1879,  2.  124.) 

Barium  potassium  chromate,  BaK2(Cr04)t. 

Decomp.  by  HjO.  (Gidger,  Z.  anorg. 
1907,  64.  186.) 

Decomp.  by  H,0.  Stable  in  K,Ci04+Aq, 
containing: 

2.181  pts.  KaCr04  per  100  pts.  H,0  at  11.5^ 
3.395    "        "  "    "      "      '*      "   27.5** 

5.120    "        "  "    "      "      "      "   50.0* 

7.119     "        "  "    "      "      "      **    76.0** 

9!036     "        "  "    "      "      "      "  lOO-O*" 

(Barre,  C.  R.  1914,  168.  497.) 

Barium  potassium  (richromate, 
Ba,K2(Cr,Oio)i+3H,0. 

Extremely  deliquescent.    (Bahr.) 

Bismuth  ehromates,  basic. 

These  comps.  are  insol.  in  HjO  even  in 
presence  of  H,Cr04:  sol.  in  HCl  or  HNO.H- 
Aq.    (Lowe,  J.  or.  67.  288.; 

100  pts.  H,0  dissolve  0.00008  pt.  "bis- 
muth chromate";  100  pts.  acetic  acid  dis- 
solve 0.00021  pt.  "bismuth  chromate";  100 
pts.  HNO,-fAq  (sp.  gr.  =  1.038)  dissolve 
0.00024  pt.  "bismuth  chromate";  100  pts. 
KOH-I-Aq  (sp.  gr.  =  1.33)  dissolve  0.00016 
t.  "bismuth  chromate."  (Pearson,  Phil, 
"ag.  (4)  11.  206.) 

Not  insol.  hi  dil.  HNO,-f  Aq  unless  KjCrO* 
is  presert.  Less  sol.  in  hot  NaOH-fAq  than 
PbCr04.    (Storer.) 

"Bismuth  chromate"  is  insol.  in  acetone. 
(Naumann,  B.  1904,  87.  4329.) 

3BijO,,  2Cr03  =2(BiO),Cr04,  BijO,.  Insol. 
in  HjO;  sol.  in  HNO,-fAa. 

BiaC,  CrO,=  (BiO),Cr04.  Insol.  in  HjO; 
easily  sol.  in  dil.  HCl-[-Aq,  less  in  dil.  HNOj 
orH2S04-fAq.    (Muir.) 

Bi,03,  2CrO3  =  (Bi0),Cr207.  Insol.  in 
H2O. 

H-H,0. 

5Bi,0,,  llCrOa-|-6H,0.  /-^Muir^ ,  Chem. 
Soc.  81.  24.)  Dig' '^ed  by  V^DOg  le 
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3Bi,0,,  7CrO,.  Insol.  inHjOjeasUy  sol.  Id 
mineral  acids,  especially  HCl-fAq.  Partly 
sol.  inKOH-fAq. 

Bismuth  chromate,  acid,  BisOs,  4CrOs+HsO. 
IdsoI.  in  hot  or  cold  H,0.    Sol.  in  dil.  HCl 
or  HNO,+Aq.    (Muir,  Chem.  Soc.  80. 17.) 

Bismuth   potassium   chromate,    Bis(Ci04)s, 


nutn   pol 
K,Cr04. 


Insol.  in  HjO.    Decomp.  with  hot  HjO. 
Bi,0,,  K,0,  6CrO,-fH,0.    (Preis  and  Ray- 
mann,  J.  B.  1880.  336.) 

Bromomolyhdenum  chromate. 

(Atterberg.) 

Cadmium  chromate,  hasic,  2CdO,  CrOa-f 
H,0. 

Very  si.  sol.  in  HfO:*very  slowly  sol.  in 
NH^OH+Aq  with  combination.  (Malaguti 
and  Sarzeau,  A.  ch.  (3)  9.  431.) 

Composition  as  above.    (Freese,  B.  2.  478.) 

Cadmium  chromate,  CdCrOi. 

Insol.  in  H»0:  sol.  in  acids;  decomp.  by 
heating  with  HjO.  (Schulz,  Z.  anorg.  1895, 
10.  153.) 

Sol.  in  hot  cone.  CdS04-f  Aq.  (Briggs, 
Z.  anorg.  1907,  66.  253.) 

H-2HiO.  Decomp.  by  boiling  H,0.  (Schulz, 
Z.  anorg.  1895, 10. 153.) 

Cadmium  bichromate,  CdO,2CrOi-f  H,0. 

Easily  sol.  in  HaO  without  decomp; 
hydroscopic.  (Schulz,  Z.  anorg.  1895,  10. 
152.) 

Easily  sol.  in  HjO  but  decomp.  on  evapo- 
ration.   (Gr5ger,  Z.  anorg.  1910,  66.  11.) 

Cadmium  /richromate,  CdCrsO|9+HsO. 
DeUqucsccnt.    (Groger,  Z.  anorg.  1910,  66. 

12.) 

Cadmium    chromate    ammonia,    CdCrO^, 
4NH3+3H,0. 

Efflorescent.  Decomp,  by  HjO.  Sol.  in 
NH40m-Aq;  insol.  in  alcohol  and  ether. 
(Malaguti  and  Sarzeau.) 

Cadmium  potassium  chromate,  CdK'>(Cr04)x 
-I-2H2O. 

Ppt.  Decomp.  by  HjO.  (GrOger,  Z.  anorg. 
1907,  64.  189.) 

3Cd(),  K,(),  3CrO,-f3H20.  Ppt.  (Preis 
and  Raymann,  Sitzungnb.  bohms.  Gesell. 
1880.) 

4Cd(),  K,(),  4CrO,+3H,().  Ppt.  Slowly 
(locomp.  by  HjO.  (Groger,  M.  1904,  26.  533.) 

Cadmium  potassium  dichromate, 
CdCrj07,K,Cr207-f2H20. 
Sol.  in  HjO;  si.  hydroscopic.     (Kruss,  Z. 
anorg.   1S95,  8.  454.) 


Cadmium    dtchromate    mercuric    cyanide, 
CdCr,07,  2Hg(CN),-f7Hrf). 
Sol.   in   HtO   without  decomp.      (KrQas, 
Z.  anorg.  1895,  8.  460.) 

Caesium  chromate,  CssCr04. 
(Chabri^,  C.  R.  1901,  182.  680.) 
Aq.  solution  sat.   at  30**  contains  47%. 

(Schreinemakers,  C.  C.  1909,  1.  11.) 

Caesium   dichromate,  GssCriO?. 

(Chabri^,  C.  R.  1901,  182.  68C.) 

Much  more  sol.  in  hot  H2O,  than  in  cold. 
(Fraprie,  Am.  J.  Sci.  1906,  (4)  21.  309.) 

Aq.  solution  sat.  at  30*^  contains  5.2**. 
(Schreinemakers,  C.  C.  1909, 1.  11.) 

Caesium  /richromate,  CssCriOjo. 

Decomp.  by  HsO.  (Schreinemakers,  Chem. 
Weekbl.  1908,  6.  811.) 

Sol.  in  H,0.  (Fraprie,  Am.  J.  Sci.  1906, 
(4)  21.  315.) 

Caesium  /drochromate,  CsiCr40is. 

Sol.  in  H2O  with  decomp.  (Schreine- 
makers, Chem.  Weekbl.  1908,  6.  811.) 

Caesium    cobaltous    chromate, 
Cs,Co(Cr04),-f6H,0. 
(Briggs,  Z.  anorg.  1907,  66.  248.) 

Caesium  maniesium  chromate, 
Cs2Mg(Cr04)?-f6H,0. 
(Briggs,  Chem.  Soc.  1904,  86,  680.) 

Caesium   nickel    chromate,    CsiNi(Cr04)t 
+6H,0. 
Sol.  in  cold  HjO  without  much  change,  but 
decomp.   by   warm   HjO.     (Briggs,    Cnem. 
Soc.  1904,  86.  679.) 

Calcium  chromate  basic,  CasCrOs+3HzO. 

Sol.  in  230  pts.  H]0  without  decomp. 
(Mylius  and  Wrochem,  Gm.  K.  8.  I,  1385.) 

Calcium  chromate,  CaCT04. 

Anhydrous.  Verv  si*  sol.  in  HjO.  (Sie- 
wert,  J.  B.  1862.  148.) 

Aq.  solution  sat.  at  18**  contains  2.35c 
CaCr04;  sp.  gr.  =  1.023.  (Mylius  and 
Wrochem,  B.  1900,  88.  3688.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  8T. 
4329.) 

-f  ^^HjO.  Aq.  solution  sat.  at  18®  con- 
tains 4.4%  CaCr04;  sp.  gr. « 1.044.  (Mylius 
and  Wrochem,  B.  1900,  88.  3688.) 

H-HjO.    SolubiUty  in  H,0  at  t**. 
t'  0'  8**         13®       18®      25® 

%CaCK)4     11.5      10.8      10.3      9.6       9.1 

t®  40®        60®        75®       90®     100® 

^CaCrO,      7.8        5.7        4.6      3.6       3.1 
(Myhus  and  Wrochem,  0i@.df  t3.  I,  1386.) 
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Sp.  gr.  of  solution  containing  9.6%  by 
wt.  CaCiO*  at  18**  =  1.096.  (Mylius  and 
Wrochem,  B.  1900,  88,  3688.) 

+2H,0.  Sol.  in  241.3  pte.  H,0  at  14^ 
Siewert.) 

Sol.  in  34  pte.  H,0.  (Schwarz,  Dingl.  198. 
159.) 

Solubility  of  two  modifications  in  H2O  at  t*. 

a  modification. 
t'  0**  20*^  30*=  45° 

rCaCi04       14.75      14.22       13.89       12.53 

^  modification. 
t'  0'     14**     18**    19.5**     30**    40** 

;CaCi04    9.8    10     10.3    10.4     10.4    10.4 
Mylius  and  Wrochem.  Gm.-K.  8.  I,  1387.) 

a  modification.  Sp.  or.  of  tbe  solution  con- 
taining 14.3%  by  wt.  CaCr04  at  18**  =  1.149. 
MyUus  and  Wrochem,  B.  1900,  88.  3688.) 

$  modification.  Sp.  gr.  of  the  solution  con- 
taining 10.3%  by  wt.  CaCrO^  at  18**  =  1.105r 
\fjrliu8  and  Wrochem,  B.  1900,  88.  3688.) 

Easily  sol.  in  HjO  containing  CrOs. 

Insol.  in  absolute  ^cohol. 

50  cc.  of  alcohol  (29%)  dissolve  0.608  g. 
CaCiO*;  50  cc.  of  alcohol  (53%)  dissolve  0.44 
K  CaCiO«.     (Fresenius.  Z.  anal.  80.  672.) 

Sol.  in  acids  and  in  dilute  alcohol.  (Caron 
and  Raquct,  BuU.  Soo.  1906,  (3)  85.  1064.) 

Calcium  (fichromAte,  CaCr/)7-f  3H,0. 
Very  deUquescent.    (Bahr,  J.  pr.  60.  60.) 
In  sat.  solution  at  18^  61%  CaCrjOr  ie 

present.    (Mylius  and  Wrochem,  Gm.-K.  3. 

1. 1387.) 
Sol.  in  acetone.     (Naumann,  B.  1904,  87. 

4328.) 

Caldmn    ootassiiim    chromate,    CaCrOi, 

B«re,  C*  R.  1914,  168.  495.) 

-f-H/).  Easily  sol.  in  H,0.  (Duncan.) 
Insol.  in  Hj()  when  ignited. 

f 2H/),  Easily  sol.  in  HaO,  even  after 
i«mtion.  Insol.  in  alcohol.  (Duncan,  J.  B. 
18W.313.) 

Formed  below  45**.  (Barre,  C.  R.  1914, 
U6.4a5.) 

Sol.  in  cold  H2O.  SI.  sol.  in  sat.  KtCrO*^ 
H  (Groger,  Z.  anorg.  1907,  64.  187.) 

Two  modifications.  Solubility  of  a  modi- 
^tioD  is  somewhat  less  than  that  of  the 
:*  modification.  (Wyrouboflf,  Bull.  Soc. 
Mm.  1891,  14.  255.) 

J^olubility  of  two  modifications  in  HjO  at  t". 

t*  0**  15** 

Solubility  of  a     23.06        25.06 
"  p     23.01        24.45 

(Rakowski,  C.  C.  1909,  I.  133.) 


4CaCr04,  K,Cr04. 

5CaCrOi,  KjCrO,.  Sol.  in  much  H,0. 
(Bahr.) 

Calcium  chromate  notassium  sulphate, 
CaCM)4,  K,S04+H,0. 

Decomp.  by  HjO.  (Hannay,  Chem.  Soc. 
82.  399.) 

CaCr04,  K,S04,  K,Cr04.    As  above.    (H.) 

Cerous  chromate.  * 
Insol.  in  HsO. 

Calcium  strontium  chromate,  CaSr(Cr04)2. 
(Bourgeois,  Bull.  Soc.  Min.  1879,  2. 123.) 

Ceric  dichromate,  CeO,,  2CrO,H-2HaO. 

Insol.  in  HsOj  sol.  in  acids:  decomp.  com- 
pletely by  boilmg  HiO.  (Bricout,  C.  R. 
1894,  118.  145.) 

Chromic  chromate,  OOj  -CfjOs,  OOj. 

Insol.  as  such  in  H2O,  but  decomp.  thereby 
into  CiOs  and  CrsOs;  decomp.  by  alkaline  and 
many  saline  solutions.  Easily  sol.  in  dil.  acids 
if  recently  pptd,  but  with  difficulty  if  dried  at 
a  high  temp.  (Eliot  and  Storer,  Proc.  Am. 
Acadr6.  207.) 

Cr»Oij»Cr,0,,  3CrO,.  Sol.  in  HCl+Aq. 
Very  slowly  sol.  in  HNOa-hAq.  Slowly  de- 
comp by  H2SO4  or  NH40H+Aq.  Easily  de- 
comp. by  KOlH-f  Aq. 

Does  not  exist.      (Eliot  and  Storer,  I.e.) 

CrgO,*  =3Cr,0,.  2CrOa.  Easily  sol.  in  HCl 
or  HNOa+Aq:  difficulty  sol.  in  acetic  acid. 
Easily  sol.  in  KOH+Aq.  (Traube,  A.  66. 
108.) 

E^xistence  doubtful. 

Cr60«=2Cr,0«,  CrOa.  Insol.  in  all  acids, 
even  aqua  regia;  slowly  attacked  by  a  boiling 
cone,  solution  of  alkali  hydroxides.  (Geuther 
and  Merz,  A.  118.  62.)  CrjO^,  according  to 
W5hler. 

Chromic  cupric  chromate,  CuCr40»,  CrjOa-f 
I2H2O. 

Insol.  in  H,0  and  H,S04.  Sol.  in  HCI  and 
HNOa.    (Rosenfeld,  B.  1879,  12.  957.) 

6CuO,  CraOa,  CrO,+9H,0.  Insol.  in 
H2O.  Sol.  in  acids.  (Rosenfeld,  B.  1879, 12. 
958.) 

Chromic  potassium  chromate,  Cr3H2(Cr04)s» 
K,Ci04(?). 
Insol.  in  HjO,  alcohol,  or  acetic  acid.  Not 
attacked  by  cold  HNOa-f  Aq;  si.  oxidized 
when  hot.  Insol.  in  cold,  easily  sol.  in  hot 
H8SO4.  SI.  sol.  in  SOj+Aq.  Sol.  in  cone. 
HCl-fAq.    (Tommasi,  Bull.  Soc.  (2)  17. 396.) 

Chromous  potassium  chromate, 

K,CrC)4(CrO,),  =  K,Cr(Cr04)2(?). 
Sat.  cold  solution  in  HjO  contains  9%  of 
the  s«dt.    Insol.  in  alcohol  and  ether.  (Heintze, 
J.  pr.  (2)  4.  212.)      Digitized  by  V^OOgie 
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Cobaltous  chromate,  basic,  3CoO,  CrOt+ 
4H,0. 

Ppt.  Decomp.  by  HjO.  (Malaguti  and 
Sarzeau,  A.  ch.  (3)  9.  431.) 

True  formula  is  2CoO,  CrO,+2HiO. 
(Freese,  Pogg.  140.  252.) 

4CoO,  3CK),+2H,0. 

Decomp.  by  HtO.  (Grttger,  Z.  anorg.  1906, 
49.  203.) 

Cobsltotts  chiomate,  CoCf04. 

Much  moce  sol.  in  HsO  than  NiCi04. 
Easily  sol.  in  hot  dil.  HNO,+Aq.  (Briggs, 
Z.  anorg.  1909,  63.  327.) 

+2HiO.  Ppt.  (Briggs,  Z.  anorg.  1909, 
63.  328.) 

Cobaltous  cfichromate,  CoCrsOj+HsO. 

Deliquescent.  Very  sol.  in  HjO.  (Briggs, 
Z.  anorg.  1907,  66.  247.) 

Cobaltous  potassium  chromate,  basic. 
KjO,  4CoO,  4CrO,+3H,0. 
Sol.   in  cold  dil.   HtSOf+Aq.     (Grtfger, 
Z.  anorg.  1906,  49.  199.) 

Cobaltous  potassium  cbromate,  KtCofCrOOi 
+2H,0. 
Deoomp.  by  H,0.    (GrOger,  Z.  anorg.  1906, 
49.  200.) 

Cupric  chromate,  basic,  3CuO,  CrO|-h 
2H,0. 

Insol.  in  H,0.  Easily  sol.  in  dil.  HNO,-f 
AqandinNH40H+Aa.  Decomp.  by  KOH 
+Aq.  (Malaguti  and  Barseau,  A.  ch.  (3)  9. 
434.) 

7CuO,  2CrO,+5H,0.  Ppt.  (Rosenfeld, 
B.  13. 1469.) 

7CuO,  CiO,+5H,0.    Ppt.    (R.) 

Cobaltous    (iichromate    mercuric    cyanide, 
CoCrjOr,  2Hg(CN),-f7H,0. 
Very  stable.     Sol.  in  H,0.     (KrGss,   Z. 
anorg.  1895,  8.  458.) 

Cupric  cbromate,  CuCrOi 

Insol.  in  HjO;  very  sol.  in  chromic  acid 
and  in  other  acids;  decomp.  by  boiling  with 
H,0.    (Schula,  Z.  anorg.  1895, 10. 152.) 

Insol.  in  liquid  NH|.  (Grore,  Am.  Ch.  J. 
1898,  20.  8270 

Cupric  dichromate,  basic,  CuCraO?,  2CuO. 
(Stanley,  C.  N.  64.  194.) 

Cupric  dichromate,  CuCrs07+2HtO. 

DeUquescent.  Veiy  easily  sol.  in  HjO, 
NH40H+Aq,  and  alcohol.  (Dr6ge,  A.  101. 
39.} 

Aqueous  solution  is  deoomp.  by  boiling. 
(Mdaguti  and  Sarzeau.  A.  ch.  (3)  9. 456.) 

Very  hygroscopic.  Verv  sol.  in  HaO  with- 
out decomp.  (Schuls,  Z.  anorg.  1895,  10. 
150.) 


Cupric  tetradaomtittf  CuCr40ii-h2HsO. 

Deliquescent.  Decomp.  when  its  solution 
in  HsO  is  concentrated.  (Gr6ger,  Z.  anorg. 
1910,  66.  15.) 

Cupric    lead    chromate,    2(PbCr04,    PbO), 
(2CuCr04,  CuO). 
Min.  VauquelinUe,    Sol.  in  acids. 

Cupric    potassium    chromate,    basic, 
KCu,(0H)(Cr04)j+Hrf). 

Ppt.    (Gr6gei,M.1903,24.485.) 

3CuO,  K,0,  3CrO,+2H,0.    Nearly  inaol. 

m  H,0.    Sol.  in  NH4OH  or  (NH4),C0,-f  Aq. 

(Knop,  A.  70.  52.) 
Does  not  exist.    (Rosenfeld,  B.  18.  1472.) 
4CuO,  K,0,  4CiOi+HiO.    Deoomp.   by 

boilingHtO.    (Gerhardt.) 

+3HaO.    Decomp.  by  boiling  HfO.    (Grtt- 

ger.  Dissert.  1880.) 

Cupric    potassium    chromate    ammonta, 
K,Cu(Cr04)i,  2NH,. 
Very  sol.  in  dU.  NHt+Aq. :  decomp.  by  HsO . 
(Briggs,  Chem.  Soo.  1904, 86. 672.) 

Cupric  chromate  smmonia,  CuCr04,  4NH|. 

Decomp.  by  H,0.  Sol.  in  dil.  NH^OH-h 
Aq.  (Parravano  and  Pasta,  Gazz.  ch.  it. 
1907,  37.  (2),  255.) 

4CUC1O4,  3NH3+5H,0.  Sol.  in  HCl  and 
NH40H+Aq.;  insol.  in  orsanic  solvents;  easily 
sol.  in  AgN0,-hAq.  (S<iuyten,  C.  C.  1900, 
I  399 ) 

2CuCr04,  7NH,4-H,0.  Deoomp.  by  H,0. 
Very  sol.  in  dil.  NH4OH  +  Aq.  (Briggs,  Ch«n. 
Soc.  1904,  85.  673.) 

3CuO,  2CrOi,  10NH,-f2H,O.  Deoomp. 
by  HtO;  si.  sol.  or  insol.  in  alcohol,  ether,  or 
ml40H+Aa.    (Malaguti  and  Sarseau.) 

Decomp.  oy  hot  HiO;  insol.  in  alcohol. 
(Bottger.) 

Cupric     dichromate     ammonia,     CuCrsOr, 
4NH,+2H,0. 
Decomp.  by  H,0.    Sol.  in  dil.  NH4OH4- 
Aq.     (Parravano  and  Pasta,  Gasz.  ch.  it. 
1907,  37.  (2)  255.) 

Cupric   dichromate   mercuric    cyanide, 
CuCr,07,  Hg(CN),+5Hrf). 
Not  hygroscopic.    Sol.  in  HjO.    (Krite,  Z. 
anorg.  1895,  8.  461.) 


Didymium  chromate,  Di2(Cr04)i. 

SI.  sol.  in  HsO,  easily  in  dil.  acids, 
richs  and  Smith,  A.  191.  353.) 

+7H2O.    (Cleve.) 


(Fre- 


Didymium  potassium  chromate, 
Di,(Cr(J4)s,  K,Cr04. 
Precipitate.    Decomp.  by  HjO.    (Cleve.) 
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Djipfoaium  chnniuite,  DyiCCrOOt 

+10HiO. 

Very  el.  sol.  in  HsO.  1.0002  pt.  is  sol.  in 
100  pte.  H,0  at  25^    (Jantsch,  B.  1911,  44. 

1276.) 

Gtadiram  chromate,  iMisic,  GlCr04,  13G10+ 
23H/). 

Ppt.  Insol.  in  H^.  (Creuzberg,  Dingl. 
16S.  449 ) 

GlCid«,  6G1(0H,).  Ppt.  Insol.  in  HjO. 
Glaflsnann,  B.  1907,  40.  2603.) 

GhKhtiim  chromate,  GlCr04+H/). 

Decomp.  by  HsO  with  separation  of  the 
bisie  chromate.  (Glassmann,  B.  1907,  40. 
2603.) 

Gold  (amk)  chromate,  Aut(Cr04)i,CrOt. 
Ppt   (Orioflf,  Ch.  Z.  1907,  31.  1182.) 


chromate* 

Ppt.  (Mqrer.)  • 

Indhmi  bichromate. 
Very  soL  in  HjO.    Known  only  in  solution. 

IroD  (ferric)  chromate,  basic 

Deoomp.  by  H^.    (Maus.) 

FeiOt,  CrOf  Insol.  in  HsO,  but  deoomp. 
tlttreby,  or  by  saline  solutions;  eamly  sol.  m 
Acidfl.  Sol.  in  HsCr04+Aq.  (EUot  and 
Storer,  Proc.  Am.  Acad.  5. 216.) 

Iroa  (ferric)  (fichromate. 

Sol  ID  HsO  and  alcohol.  (Maus,  Fogg.  9. 
132.) 

hoa   (fenk)    potassium    chromate,    basic, 

2CK)^  6Fe,0,,  3KiO. 

CiO,,  3Fe,0„  4KsO. 

lOCiO,,  6Fe.Ot,  7KiO. 

llCiO,,  3Fe,0.,  4KjO+9HsO. 

9CiO|,  2Fe,0.,  6K,0+6HsO. 

dCiOi,  2FesO,,  6KiO-f-10H,O. 

lOCiO^  3Fe,0„  6KjO+5HjO. 

7CiO|,  2Fe,0„  2KiO+7HsO. 

CK)|,Fe,0,,  K^+4HsO. 

eCiO,,  2Fe,0,,  3KsO. 

lOCiO,,  4Fe.O,,  6KjO+8H,0. 

Abore  compounds  are  ppts.,  insol.  in  HsO, 
>Miolaiid^er.  (Lepierre,  C.  R.  1894, 119, 
121^18.) 

Inn    (ferric)     potassium    chromate, 
Fes(Ci04).,  K,Ci04+4H.D. 
Deeomp.  by  much  HiO,  cooc.  HCl,  or 
NTWH+Aq.      Not   deoomp.    by    alcohol. 
HoMgai,  B.  12.  130C.) 

Ine  (feixic)  sodium  chromate,  basic, 
SCiO,,  7Fe,0„  4Na,0. 
Ppt   (Lepierre,  C.  R.  1804,  119,  1217.) 


I^inthaniim  chromate,  Las(O04)t. 

SI.  sol.  in  cold,  more  easily  in  hot  HsO; 
eadly  sol.  Id  adds.  (Frarichs  and  Smith,  A. 
191. 355.) 

+8HsO.    Ppt.    (Cleve.) 

I4inthaniim  potassium  chromate. 

(Cleve.) 

Lead  chromate,  basic,  2PbO,  OOs  (chrotne 
red), 

Insol.  in  H^;  acetic  add  dissolves  out  H 
the  PbC.  Sol.  in  KOH+Aq.  (Badams, 
Pogg.  3.  221.) 

Insol.  in  acetone.  (Naumanu,  B.  1904,  S7. 
4329.) 

3PbO.  CrO,.    (Hermann,  Pogg.  28.  162.; 

-fHsO.  Fpt,  (StrOmhohn,  Z.  anorg.  1904, 
88.  443.) 

Min.  MelanochroiUt  PfuBtncocraUe.  Sol. 
in  adds. 

PbO,  PbCiO*.    Ppt.    (S.) 

Lead  chromate,  PbCrO^. 

Insol.  in  HsO.  Pptd.  from  Pb(NOi)s  in 
presence  of  70,000  pts.  HsO.   (Hartin|r.) 

Calculated  from  electrical  conductivity  of 
PbCi04+Aq,  1  1.  H,0  dissolves  0.2  mg. 
PbCr04  at  Id**.  (Kohb'ausch  and  Rose,  Z. 
phys.  Ch.  12.  241.) 

1  1.  H,0  dissolves  1.2X10-*  g.  PbCrO*  al 
25*.    (Hevesy,  Z.  anorg.  1913,  §2.  328.) 

Sol.  in  dil.  HsS04+Aq  (Storer);  si.  sol.  in 
dil.  HNO«+Aq. 

Sol.  in  560  pts.  HNOt+Aq  of  1.12  sp.  gr.; 
in  150  pts.  HNOt+Aq  of  1.225  sp.  gr.;  in 
130  pte.  HNOi-hAq  of  1.265  sp.gr.:  in  80 

Ete.  HNO,-fAq  of  1.395  sp.  gr.     (Storer's 
)ict.) 

Solubility  of  PbCr04  in  HNO,+Aq.  at  18^ 

(Millimols.  per  1.) 

O.IN        0.2N         0.3N        0.4N 

0.506        0.844        1.13  1.44 

(Beck  and  StegmUller,  l.e.) 

Easily  deoomp.  by  hot  HCl+Aq.  (Frese- 
inus.) 


SdubiUty  of  PbCi04  in  HCl-fAq 
(Millimols.  per  1.) 

t» 

0.1N 

0.2N 

0.3N 

0.4N 

0.5N 

0.6N 

18 
25 
37 

ooo 

0.393 
0.485 
0.744 

0.654 
0.839 
1.31 

1.07 
1.32 
2.10 

1.56 
4.06 
3.28 

2J25 
2.95 
4.69 

(Beck   and   StegmOUer,   Arb.    K.    Gesund. 
Amt.  1910,  84. 446.) 

Insol.  in  HCsH|Os+Aq. 

EasUy  sol.  in  KOH,  or  NaOH+Aq.  1  1. 
KOH+Aq  (H  normal)  dissolves  11.9  g. 
PbCi04  at  15*^  ;16.2  g.  at  60°;  26.1  g.  at  80?; 
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38.5  g.  at  102.  (Lachaud  and  Lepierre,  Bull. 
Soc.  (3)  6.  230.) 

Inaol.  in  NH4C1+Aq.    (Brett,  1887.) 

Sol.  in  KiCriOj+Aq;  almost  completely 
insol.  in  NH4C,Hrf),,  or  NH4N0,+Aq. 

Not  pptd.  in  presence,  of  Na  citrate.  (Spil- 
ler.) 

Insoi;  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
37.  4329.) 

Min.  Crocoite.  Sol.  in  hot  HCl+Aa;  diffi- 
cultly sol.  in  HNO|+Aq;  sol.  in  KOfl+Aq. 

Lead  dichromate,  PbCriOT. 

Decomp.  by  HiO. 

+2H|0.  As  above.  (Preis  and  Raymann, 
B.  18.  340.) 

Lead  lithium  chromate,  PbCi04,  LiiCi04. 
(Lachaud  and  Lepierre,  C.  R.  110.  1035.) 

Lead  potassium  chromate,  PbCi04,  KsCr04. 

Insol.  in  hot  or  cold  HiO  or  in  alcohol.  Dil. 
adds  dissolve  out  KiOr04.  (Lachaud  and 
Lepierre,  C.  R.  110.  1035.) 

Deoomp.  by  HsO.  Stable  in  contact  with 
solutions  containing: 

8.950  pts.  KtCT04  per  100  pts.  HiO  at    lO"" 
8  077    "        "         "    "      "      "      "    27.5"* 
7!629    "        "         "    '•      "      "      "    37.5° 
7150     "        "  "    "      "      "      "    50.0* 

6 145     "        *•  "    "      "      "      "    76.0° 

4!940    "        "  "    "      "      "      "  lOO.O* 

(Barre,  C.  R.  1914, 158.  497.) 

Lead  sodium  chromate,  FbCr04,  NaCr04. 
Sol.  in  HiO(?).    (Lachaud  and  Lepierre.) 
PbCi04,  2PbO,  Na,Cr04.     (L.   and   L.) 

lithium  chromate,  LisCi04. 

100  cc.  of  solution  sat.  at  18°  contain  85  g. 
anhydrous  salt.  (Kohlrausch,  B.  A.  B. 
1897.  90.) 

99.94  pts.  are  sol.  in  100  pts.  HjO  at  30°. 
^Schreinemakers,  C.  C.  1906.  II,  1486.) 

-f2HiO.  Very  easily  sol.  in  HiO.  (Ram- 
tmelsberg,  Fogg.  128.  323.) 

100  g.  H^  dissolve  111  g.  salt  at  20°. 
(Von  Weimam,  C.  C.  1911.  II,  1300.) 

Sp.  gr.  of  solution  sat.  at  18°  » 1.574,  and 
tsontains  52.6%  LiCr04.  (Mylius  and  Wro- 
<5hem,  B.  1897,  30.  1718.) 

Litiiium  dichromate,  LiiCrsOT. 

130.4  pts.  are  sol.  in  100  pts.  HtO  at  30°. 
(Schrdnemakers,  C.  C.  1906.  II,  1486.) 

+2HsO.  Ddiquesoent.  Sol.  in  HsO. 
(Rammelsberg.) 

Lithium    potassium    chromate,    KsCr04, 
Li,Cr04H-HH,0. 
Hydroscopic.    (Zehent«-,  M.  1897, 18.  54.) 


Magnesium  chromate,  MgCi04. 

Sol.  in  H,S04,  and  HCl;  insol.  in  HNO,. 
(Dufau,  C.  R.  1896, 128. 888.) 


Sp.  gr.  of  MgCr04+Aq  sat.  at  t°/4**. 
t°  13.6°  14.5°  IS.S** 

^MgCr04        12.31  21.86  27.71 

ip.gr.  1.0886        1.1641         1.2170 

(Slotte,  W.  Ann.  1881, 14.  19.) 


§ 


Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

4-7H,0.   Easil)r  soL  in  HiO.    (Vaugu^in.) 

100  cm.  of  solution  sat.  at  18°  contain  60  g. 
MtptOi,    (Kohlrausch,  B.  A.  B.  1897.  90.) 

Sp.gr.  of  solution  sat.  at  18  »1.422,aad 
contains  42%  MgCr04.  (Mylius  and  Wro- 
chem,  B.  1897,  30.  1718.) 

H-5HiO.  Very  sol.  in  H,0.  (Wjrrouboff, 
BuU.  Soc.  Min.  12. 60.) 

Bfagnesium  dtchromate,  Mg^Cr^r. 

Sol.  in  HsO.  • 

SI.  sol.  in  alcohol.  (Reinitser,  Zeit.  angew. 
1913,  26.  456.) 

Magnesium  potassium  chromate,  MgCrOtt 
K,Cr04+2H,0. 

100  pts.  HsO  dissolve  28.2  pts.  at  20°;  34^ 
pts.  at  60°.    (Schweitzer.) 

Sol.  in  H,0.  SI.  sol.  in  sat.  K,CM>4-hAq. 
(Grogcr,  Z.  anorg.  1907,  64.  188.) 

Insol.  in  alcohol. 

+6HsO.  Efflorescent.  (Briggs,  Chem. 
Soc.  1904,  86.  679. 

Magnesium    rubidium    chromate, 
MgRb,(Cr04)iH-6H,0. 
(Briggs,  Chem.  Soc.  1904, 86. 679.)  (Barker. 
ChemTSoc.  1911,  99. 1327.) 

Magnesium  sodium  chromate. 
(Stanley,  C.  N.  64.  194.) 

Manganous  chromate,  2MnO,  CrOs+HiO. 

Ppt.     Sol.  in  dil.  HjSO*.  or  HNO,-hAa. 

(Warrington  and  Reinsch,  Schw.  J.  8.  3780 

Manganous  potassium  chromate,  MnCrO^. 
K,CiO4H-2H,0. 

Decomp.  by  H,0.  Sol.  in  dil.  H,SO«. 
(Grdger,  Z.  anorg.  1905,  44.  459.) 

2MnCr04,  K,CrO4+4H,0.  Sol.  in  H,0. 
(Hensgen,  R.  t.  c.  8.  433.) 

Mercurous  chromate,  basic,  4HgiO,  3CrO«. 

Very  si.  sol.  in  cold,  more  in  boiling  H|0 
SI.  sol.  in  HNO|H-Aq.  J)eoomp.  by  HCl 4- 
Aq.  SI.  sol.  in  NH4C1+Aq  or  NHiNOj-^Ad 
(Brett.) 

Does  not  exist.    (Richter.  B.  16.  1489.) 
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3HgiO,  2CiO,.  Ppt.  (Fichter,  Z.  anorg. 
1912,  76.  350.) 

Mercaraos  chromate,  HgsCr04. 

Very  sL  sol.  in  cold,  more  readily  in  hot 
H/).  SI.  sol.  in  dil.  HNOi+Aq:  sol.  in  cone. 
HNO,;  sol.  in  KCN-f-Aq;  insol.  in  Hg,(NO,), 
-fAq.    (Rose,  PogK.  58.  124.) 

Leas  sol.  in  KsCi04+Aq.  than  in  HfO. 
(.Fichter,  Z.  anorg.  1912,  76.  349.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Mercmic  chromAte,  basiCi  2HgO,  CrO|. 
Sol.  in  HO,  and  in  HNO,H-Aq.    (Geuther.) 
3HgC>,  CrO,.    81.  sol.  in  H,0.     (Millon.) 
The  omy  true  compound.    All  others  are 
mixtures  of  HgO  or  HgCrOi  with  this  com- 
pound.   (Cox,  Z.  anorg.  1904,  40.  155.) 

4HgQ,  CiO,.  SI.  sol.  in  H,0.  (Millon,  A*. 
ch.  (3)  18.  365.) 

THgO,  2CrO,.  Easily  sol.  in  warm  HNOi, 
when  freshly  precipitated.  Easily  sol.  in 
HQ+Aq.  (Geuther,  A.  106. 247.) 
Does  not  exist.  (Freese,  B.  2.  477.) 
oHgO,  CrO,.  Easily  sol.  in  HCl+Aq. 
Vety  si.  sol.  in  HNOi-f-Aq.  Decomp.  by 
H|0  into— 

6HgO,  CiO,.  Insol.  in  HtO.  (Jager  and 
KrOfls,  B.  28.  2049.) 

Mercaric  chromate,  HgCrO^. 

Decomp.  by  HsO  and  acids  into  basic 
salt.    (Geuther.) 

Sol  in  acids.  SoL  in  warm  NH4CI.  or 
XHiNOj+Aq.  Sol.  in  Hg(NO,),,  or  HgCl,H- 

Inso].  in  ethyl  acetate.  (Naumann,  B. 
1910,  48.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
37.4329.) 

Meromc  c/tchroinate,  HgCrjO?. 
Ppt.    (Gawalowski,  C.  C.  1906.  II,  1307.) 

MercunNis  potasahun  chromate, 
Hg,K,(Ci04),. 
Ppt.;  deoomp.  by  HjO.    (Grttger,  Z.  anorg. 
1907,54.191.) 

Mercoric  chromate,  basic,  ammcmia,  12HgO, 
3CiOt,  2NH,H-3H,0. 
iGrOger,  Z.  anorg.  1908,  58.  420.) 

Mercoric     chromate     ammonia,     HgCrOi, 
2NH,+H,0. 
OOger,  Z.  anorg.  1908,  58.  419.) 

Mwotfic  chromate  stilphide,  2HgCrO«,  HgS. 
Not  attacked  by  weak  adds.    (Pahn,  C.  C. 
'"  121.) 


Kdnl  chromate,  basic,  4NiO,  CrO,+6HsO. 
InaoL  in  H/);  eaoly  sol.  in  NHiOH+Aq. 
M akgnti  and  Sarseau,  A.  ch.  (3)  9. 451.) 


3NiO,  CrO,+6H,0.  Insol.  in  H,0;  sol.  in 
NH^OH-hAq.    (Freese,  J.  B.  1869.  271.) 

2NiO,  CrO,4-6HiO.  As  above.  (Schmidt, 
A.  166.  19.) 

5NiO,  2CrO,4-12H,0.    As  above. 
(Schmidt.) 

Nickel  chromate,  NiCrOi. 

Not  attacked  by  boiling  HiO. 

Nearly  insol.  in  hot  dil.  HNO|.  Slowly  sol, 
in  cone.  HNOi  and  aqua  regia. 

Somewhat  sol.  in  NHff  Aq.  (Briggs,  Z. 
anorg.  1909,  68.  326.) 

Nickel  (bichromate,  2NiCr207+3HsO. 

Slowly  sol.  in  cold,  rapidly  sol.  in  hot  HsO. 

Deliquescent.  (Briggs,  Z.  anorg.  1907,  66. 
246.; 

Nickel  potassium  chromate,  NiCrO^,  KsCrO^ 
H-2H,0. 

Decomp.  by  H2O.  (GrOger,  Z.  anorg.  1906, 
51.  353.) 

+6HsO.  Efflorescent.  (Briggs,  Chem. 
Soc.  1904,  85.  678.) 

Nickel  rubidium  chromate,  NiRb(Cr04)i+ 
6H,0. 
SI.   efflorescent   at   ord.    temp.      (Briggs, 
Chem.  Soc.  1904,  85.  678.) 

Nickel  chromate  ammonia,  NiCr04,  6NHt+ 
4H,0. 
Decomp.  by  HsO.     Quite  easily  soL  in 
NH4OHH-AaofO.968p.gr.    (Schmidt.)    In- 
sol. in  alcohol  or  ether. 

Potassium  chromate,  KjCrOi,  KsCrsO?,  etc. 
System:  K,0,  CrO,,  H/)  at  0* 


100  s.  of  the  sat.  solu- 

tion contain 

8otid  phase 

K.  KtO 

K.  Cr3, 

31    18 

26  06 

6;54 

K,Cr04 

19.31 

4.27 

« 

17.73 

5.50 

it 

17.06 

11.77 

« 

17.18 

11.91 

" 

17.62 

18.71 

« 

17.63 

18.72 

« 

17.61 

18.91 

K,CrO«4-K,Cr/)7 

17.79 

19.10 

(« 

.17.80 

19.10 

tt 

10.90 

11.93 

K,Cr,07 

8.07 

8.93 

•( 

1  87 

3.13 

« 

1.41 

3.00 

<( 

1.42 

3.01 

t* 

0  97 

3.94 

n 

0.78 

22.38 

*' 

1.02 

38.83 

if 

1.26 

40.10 

•i 

1.36 

40.41 

itizedbyV^O0gle       

1  22 

41.70    t 
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System:  KiO,  CrOi, 

HiO  at  0^-— Coniinuai 

100  g.  of  the  wt.  solu- 

tion contain 

Solid  pbane 

g.  K^ 

g.CrO, 

1.28 

41.75 

Krfh-iOT 

1.40 

42.10 

(( 

1.23 

42.11 

H 

1.33 

42.16 

tt 

1.31 

42.28 

t( 

1.38 

42.48 

ft 

1.40 

42.68 

ft 

1.47 

42.93 

K,Cr,07+K,Cr,0,o 

1.47 

42.95 

ft 

1.47 

43.09 

u 

1.25 

44.52 

KrfJriO.o 

1.27 

44.95 

l( 

1.18 

45.84 

ft 

1.17 

46.84 

ft 

1.36 

47.22 

K,Crrf),o+K,Cr/)„ 

1.36 

47.31 

« 

1.40 

47.67 

*i< 

1.24 

48.23 

K,Cr«Oj, 

1.35 

51.66 

l( 

1.10 

53.81 

.( 

1.06 

55.63 

tf 

1.16 

56.93 

tt 

0.96 

57.63 

ft 

1.16 

59.46 

tt 

0.91 

59.87 

•  t 

0.81 

60.16 

tf 

0.70 

61.76 

K,Cr«0„+CiO, 

0.62 

61.77 

tt 

0.57 

61.78 

tf 

0  67 

61.86 

tt 

61.51 

CrO, 

61.52 

tt 

61.55 

ft 

61.57 

tt 

(Koppel  and  Blumenthal,  Z.  anorg.  1907,  58. 
245.) 


System:  K,0,  CrO,,  H,0  at  20*" 

100  g.  of  the  twt.  solu- 
tion contain 

Solid  phase 

g.  K,0 

g.  CiO. 

2.21 
2.20 

2.10 
2  02 
2.01 
2.00 
1.94 
1.62 
0.62 

42.92 
43.28 
44.02 
45.28 
46.24 
48.46 
48.62 
49.01 
62.80 

K,Cr,OT+K,Cr,0,^ 

K,Cr,0,o 

(( 

<i 

K,Cr,0.,+K.Cr40u 
K,Cr/)u 

tt 

Krf;r40„+CrO, 

(Koppel  and  Blumenthal,  Z.  anorg.  1907,  58. 
243.) 


Syston:  KiO,  CiO,,  H/)  at  30** 


100  g  of  the  sat.  solu- 

tion contain 

g.  KK) 

g.  CrO» 

46.8 

26.89 

0.94 

22.25 

3.06 

19.52 

6.99 
13.72 

18.65 

18.60 

17.00 

18.70 

17.03 

19.12 

20.30 

19.35 

21.00 

15.04 

16.85 

14.77 

16.51 

12.28 

14.57 

11.20 

13.11 

4.98 

10.48 

3.07 

19.34 

2.42 

28.21 

2.35 

33.77 

2.30 

36.78 

2.30 

40.41 

2.50 

44.50 

2.25 

49.95 

1.35 

53.39 

0.69 

62.81 

... 

62.52 

Solid  phase 


K0H,2H,0 
K,Cf04 


JCCiO^H-K^^iOt 
KjCrrf), 


K,CriOT-|-Krf5rgO,o 

K,Crrf),o+K,Cr/)„ 

KjCr^i, 

KiCr^Ou+CrO. 

CrO, 


(Koppel  and  Blumenthal,  Z.  anorg.  1907,  68. 
235.) 

System:  K,0,  CrO,,  H,0  at  60* 


100  g.  of  the  sat.  solu- 

tion contain 

g.  K,0 

g.  CiOi 

J.  50^.0 

32.98 

0.53 

21.05 

9.15 

20.70 

8.99 

20.25 

14.43 

20.32 

16.56 

20.67 

21  94 

20.72 

22.00 

20.68 

23.49 

20.55 

23.74 

14.53 

20.82 

13.36 

20.93 

10.01 

21.24 

10.01 

21.24 

8.39 

26.95 

7.65 

31.49 

7.54 

32  92 

6.86 

39.64 

7.06 

49.84 

6.51 

50.40 

5.33 

52.70 

5  49 

52  79 

5.06 

53.42 

5.12 

53.58 

5.30 

^M4y 

Solid  phase 


KOH,H,0 
KrfJiOi 


K,Cr04+K,Cr,0T 
KjCrrf), 


K,Crrf)T-hKiCr/)^ 
K,Cr/)w 


GOQ^I^ 
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System:  Krf),  CrOj,  H,0  at  60**— Con/tnued 


100  c-  of  the  sat.  solu- 
tion contain 


gKsO 


5.01 
4.06 
3.29 
2.95 
3.01 
2.50 
2.31 
2.00 
2.05 
1.70 
1.79 
1.57 
1.27 


g.  CiO» 


54.09 
54.73 
54.91 
55.43 
56.41 
58.05 
58.69 
60.69 
61.25 
61.27 
61.29 
62.57 
65.77 
65.12 


Solid  phaae 


K,Cr,0ie+Krf>40u 
K,Cr«Ow 


KjCr^Oi.+CrO, 
CrO, 


i^Koppd  and  Blumenthal,  Z.  anorg.  1907,  53. 
240.) 

SyBtem:  K,0,  CiO,,  H,0  at  the 
cryohydric  pt. 


Cryohjr- 
'Irie  jk. 


-11.5" 
-30.0" 
-39.0" 


100  K.  of  the  solu 
tion  contain 


«.  K,0 


17.18 
1.18 
0.79 


g.  CrOi 


18.11 

42.51 
45.69 


Solid  phase 


K,CrO4H-KtCr,07 

K,Crrf)7+K,Crrf),o 

K,Cr,Oio+K,Cr40u 


'  Koppel  and  Blumenthal,  Z.  anorg.  1907,  68. 
263-5.) 

B.-pt  of  solutions  of  CiOi-hKjO+Aq. 


lOOfc.  of  the^olu- 

B.pt. 

ttoD  contain 

Solid  phase 

g.  KtO 

g.  CrO 

!»• 

30.01 

11.92 

KjCrO* 

105.8 

23.8 

25.3 

tt 

106.8 

24.3 

30.5 

K,CM)4+K,Cr,07 

lOi.S 

16.4 

35.6 

K,Cr,OT 

114.0 

16.8 

59.2 

Krf}r,07-|-K,Cr,Oio 

127.0 

... 

71.2 

CrO, 

I  Koppel  and  Blumenthal,  Z.  anorg.  1907,  63. 
255.) 

Po<aigiiim  chromate,  KsCM)4. 
Kamty  sol.  in  HsO. 

SoL  in  2  pta.  H-O  at  18.75*.    (Abl.) 

100  pt«.  HfO  at  lo""  dimolre  43.857  pta.  KiCrOi.  and 
->t^itioQ  has  ftp.  KT.  of  1.3032.  (Michel  and  Krafft,  A. 
'i^ii)  41.  478.) 

1  pt.  dlBBolves  in  2.07  pta.  HjO  at  15.5**. 
Tliomflon.) 

1  pt.  dissolves  in  1.75  pts.  H,0  at  17.5**, 
andml.67pt8.H,OatlOO".    (Moser.) 


100  pts.  HsO  dissolve  at— 
0**  10°         20*         30** 

58.90      60.92      62.94      64.96  pts.  K,Ci04, 

40**  50**  OO''  70° 

66.98      69.00      71.02      73.04  pts.  K,Ci04, 


80** 
75.06 


90** 
77.08 


100** 
79.10 


.  pts.  KiCr04. 
(AUuard,  C.  R.  69.  500.) 


100  pts.  HiO  dissolve  at — 
0**        10°     27.37**     42.1** 
61.5     62.1       66.3       70.3  pts.  K,Ci04, 

63.6**       93.6**       106.1** 

74.9        79.7  81.8  pts.  K,Cr04. 

(Nordenskjdld  and  Lindstrttm,  Pogg.   186. 
314.) 


100  pts.  K,Cr04+Aq  sat.  at  10-12**  con- 
tain 37.14  pts.  salt.  (v.  Hauer,  J.  pr.  103. 
114.) 

100  pts.  HiO  at  19.5**  dissolve  62.3  pts. 
KsCi04,  and  solution  has  sp.  gr.  of  1.3787. 
(Schiff,  A.  109. 326.) 


Sat.  KiCrOi+Aq  contains  at — 
34**        53**        79** 
39.7       40.3       41.8%  K,Cr04. 


96** 
42.6 


120** 
44.0 


157** 

45.4%  K,Cr04. 


(fitard,  A.  eh.  1894,  (7)  2.  550.) 


100  cc.  sat.  KsCr04-hAq.  contain  53  g. 
K,Cr04  at  18°.  (Kohlrausch,  B.  A.  B.  1897. 
90.) 

ioO  pts.  HsO  dissolve  64.91  pts.  KsCt04 
at  30^  or  100  g.  of  solution  contain  39.36  g. 
KsCr04.  (Sclieinemakers,  Chem.  Weekbl. 
1905,1.837.) 

100  g.  HsO  dissolve: 
54.57  g.  KsCr04  at- 11.37°  (cryohydric  pt.) 
67,11  g.      "  "         0° 

65.13  g.      "  "       30° 

74.60  g.      "  *'       60° 

88.80  g.      *'  '*  105.8°  (b-pt.  of  sat.  sol.) 

(Koppel,  Z.  anorg.  1907,  68.  262.) 


64.62  g.  KsCi04  are 'sol.  in  100  g.  HsO  at 
25°.    (Amadori,  Real.  Att.  Unc^Vdl2,X5)  21, 

I.  667.)  Digitized  by  VjOO^  iL 
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Sp.  gr.  of  K,Cr044-Aq  at  19,5^ 


? 

2 

<^ 

Y 

X 

Hp.  gr. 

^ 

X 

sp.  «r. 

£ 

Sp.  Kr. 

■  s 

{:" 

&? 

1 

1.0080 

15 

1.1287 

28 

1.2592 

2 

1.0161 

16 

1.1380 

29 

1.2700 

3 

1  0243 

17 

1.1474 

30 

1.2808 

4 

1.0325' 

18 

1.1570 

31 

1.2921 

5 

1.0408 

19 

1.1667 

32 

1.3035 

6 

1.0492 

20 

1.1765 

33 

1.3151 

7 

1.0676 

21 

1.1864 

34 

1.3268 

8 

1.0663 

22 

1.1964 

35 

1.3386 

9 

1.0750 

23 

1  2066 

36 

1.3505 

10 

1.0837 

24 

1.2169 

37 

1.3625 

11 

1.0925 

25 

1  2274 

38 

1.3746 

12 

1.1014 

26 

1.2379 

39 

1.3868 

13 

1.1104 

27 

1.2485 

40 

1.3991 

14 

1.1195 

(Kremers,  and  Schiff,  calculated  by  Gerlach, 
Z.  anal.  8.  288.) 

KjCrO*  dissolved  in  2  pts.  HjO  has  sp.  gr., 
1.28;  3  pts.,  1.21;  4  pts.,  1.18;  5  pts.,  1.15; 
6  pts.,  1.12;  7  pts.,  1.11;  8  pts..  1.10.   (Moser.) 

Sp.  gr.  of  sat.  solution  at  8'' =  1.368.  lAn- 
thon,  18S7.) 

Sp.  gr.  of  sat.  K,Cr04-|-Aq  containing 
24.26%  K,Cr04  =  1.2335  fet  1874^  (Slotte. 
W.  Ann.  1881,  14.  18.) 

Sp.  gr.  of  K,Cr04-|-Aq  at  25^ 


CoDcent  ration  of  KtCrO«-f-Aq. 


l-normal 

Vv-       " 

V4-  " 

v.-    '* 


Sp.  gr. 


1.0935 
1.0475 
1.0241 
1.0121 


rWagner,  Z.  phys.  Ch.  1890,  5.  36.) 

Sat.  K,Cr04-f-Aq  boils  at  107^    (Kremers.) 

Sat.  K,Cr04-|-Aq  boils  at  104.2^  under  718 
mm.  pressure.    (ADuard.) 

Freezing  point  of  sat.  K,Cr04+Aq  = 
-12.5^    (RQdorff.) 

By  dissolving  K,CK)4  in  2  pte.  H,0,  the 
temp,  is  lowered  10*.    (Moser.) 

100  pts.  sat.  solution  of  K,Cr04  and  KjSO* 
contain  37.14  pts.  of  the  two  salts  at  10-12*. 
(v.  Hauer,  J.  pr.  108. 114.) 

Solubility  of  K,Cr04+K,S04  in  H,0  at  25*. 
(G.  per  100  g.  H,0.) 


KjCrOi 


63.09 
61.39 
58.40 
51.81 
40.93 
27.36 


K^SO* 


0.76 
1.17 
1.84 
2  36 
3-33 
4.82 


KiCrih 


20.83 

14.65 

7.81 

4.36 

1.94 


KiSO, 


5.75 

7.12 

8.98 

10.25 

10.86 


(Amadori,  Real.  Att.  Line.  1912,  (5)  21,  I. 
667.) 


Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch . 
J.  1898,  20.  829.) 

100  g.  sat.  solution  in  glycol  at  15.4''  con- 
tain 1.7  g.  K,Cr04.  (de  Coninck,  C.  C.  1906, 
II.  183.) 

Insol.  in  benzonitrile.  (Naumann.  6. 
1914,  47.  1370.) 

Insol.  in  methyl  acetate.  (Naiimiinn,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumaan, 
B.  1904,  87.  3601.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  S7. 
4329;  Eidmann,  C.  C.  1899.  II,  1014.) 

+4HsO.  Easilv  sol.  in  H^  and  in  N  H4OH 
-fAq.    (Wesch,  Dissert.  1909.) 

Potassium  dichronutte,  KsCrsOr. 

Sol.  in  HsO,  with  slight  absorption  of  heat. 
Less  sol.  in  H^O  than  KiCM)4. 


Sol.  in  9.6  pta.  HsO  at  17.3*". 
10 18.7*. 


(Thompson.) 
(Moaer.) 


100  pts.  H2O  at  15*  dissolve  9.126  pU. 
KsCrsO?,  and  solution  has  sp.  gr.a  1.0618. 
(Michel  and  Kraflfjt,  A.  ch.  (3)  41. 478.) 

100  pU.  H^  dissolve  pts,  KsCr^r.  A  » ac- 
cording to  Alluard  (C.  R.  69.  500);  K  « 
accordmg  to  Kremers  (Pogg.  92.  407). 


0 
10 
20 
30 
40 
50 


4.6 
7.4 
12.4 
18.4 
25.9 
35  0 


K 


4.97 
8.5 
13.1 

i9!i 


f 


60 
70 
80 
90 
100 


45.0 
56.7 
68.6 
81.1 
94  1 


60.5 

73;6 

162  60 


Solubility    in   HiO    at   high    temperatures. 
100  pts.  H2O  dissolve  pte.  K,Cr,6T  at  t**. 


117 
129 


Pt«.  KjCfiOr 


128  3 
153  8 


148 

180 


Pu.  KjCM^t 


200.6 
262  7 


(Tilden  and  Shenstone,  PhU.  Trans.  1884. 23.) 
Solubility  of  KjOjOr  in  H,0  at  f. 


-1 

+1 

6 

7 

12 

15 

20 

29 

36 

57 

61 

65 

70 


'^h  KtCrK>7 


4  1 

4.3 

5.6 

6.1 

7.2 

8.5 

10.4 

14.2 

16.6 

28.2 

30.2 

32.0 

34.4 


t* 


92 
97 
104 
120 
130 
150 
157 
178 
215 
291 
312 
360 


%  KiOfOi 


42.8 
44.0 
48.0 
62.0 
54.4 
60.8 
62.8 
66.6 
76.9 
89.7 
91.8 
97.4 


^fi^^>AjfeA»yHS0H^?^-) 


CHROMATE,  POTASSIUM  YTTERBIUM,  BASIC 


263 


100  g.  H,0  dissolve  10.1  g.  KjCfjOt  at 
15.5^  (Greenish  and  Smith,  Phann.  J.  1901, 
66. 774.) 

100  pis.  H,0  at  30**  dissolve  18.12  pts. 
KiOiOt.  (Schreinemakers,  Chem.  Weekbl. 
1905  1.  837.) 

100  g.HsO  dissolve: 

4i0  g.  KsCr/)7  at  -0.63**  (cryohydric  pt.) 
4.64  g.       "        "      0** 
18.13  g.        "        "    30** 
45.44  g.        "        "     60** 
108.2  g.       "        "  104.8**  (b-pt.  of  sat.  sol.) 
(Koppel,  Z.  anofg.  1907,  58.  263.) 

100  c.c.  sat.  solution  contain  11.43  g. 
K£r fij  at  20**.  (Sherrill  and  Eaton,  J.  Am. 
Chem.  Soc.  1907,  29. 1643.) 

100  g.  sat.  KiCtsOt  oont^n: 

6.52  g.  KiCtjOt  at   4.81** 

15.17  "         "  30.10** 

17.77  "         "  35.33** 

(Le  Blanc  and  Schmandt,  Z.  phys.  Ch.  1911, 

77.  614.) 

100  g;  sat.  K,Cri07  +Aq.  at  35.03**  contains 
17.72  g.  K,Crrf)7.  ^Le  Blanc,  Z.  phys.  Ch. 
1913,  86.  335.) 

KiCri07-»-Aq  sat.  at  8*»  has  sp.  gr.  1.065.  (.\nthon. 
UtT.) 

Sp.  gr.  of  K,Cr,07+Aq  at  19.5**. 


'^c  KiCriO, 

8p.gr. 

%  K,CrK)7 

Sp.gr. 

1 

1.007 

9 

1.065 

2 

1.015 

10 

1.073 

3 

1.022 

11 

1.080 

4 

1.030 

12 

1.085 

0 

1.037 

13 

1.097 

6 

1.043 

14 

1.102 

7 

1.050 

15 

1.110 

8 

1.056 

(Kremers,  calculated  by  Gerlaoh,  Z.  anal.  8. 
288.) 

8p.  gr.  of  K,Cri07+Aq  containing  4.71% 
KA1O7- 1.0325  at  ll**/4**:  containing  6.97% 
KiCtiOj- 1.0493  at  10.6*/4**.  (Slotte,  W. 
.^.  1881, 14.  18.) 

Sftt.  K/h't07H-Aq  boils  at  104**  (Kremers); 
103.4*.  (AUuard). 

loacL  in  alcohol. 

8L  sol.  in  liqiiid  NH,.  (Franklin,  Am.  Ch. 
J.  1808,  90.  829.) 

hiaoL  in  alcohol.  (Reinitser,  Zeit.  angew. 
Oi.  1913,  86.  456.) 

100  g.  sat.  solution  in  glycol  contain  6  g. 
KiCtA.  (de  Coninck,  Bull.  acad.  roy. 
Belg.  1906,  257.) 

IqioI.  in  b€3)ionitrile.  (Naumann,  B. 
1914,  47.  1370.) 

huol  in  acetone.  (Naumann,  B.  1904,  87. 
43».) 


Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899.  II,  1014.) 

Potassium  Irichromate,  KsCriOjo. 

Easily  sol.  in  H^  and  alcohol.  (Bothe,  J. 
pr.  46.  184.) 

Not  deUquescent:  decomp.  by  HiO  in. 
chromic  acid  and  KjCri07.  ( J&ger  and  Kruss, : 
B.  28.  2041.) 

Potassium  te^rochromate,  KiCr40ii. 

Very  deliquescent,  and  easily  sol.  in  HiO. 
(Schwara.  Dingl.  186.  31.) 

Not  deUquescent.  Decomp.  by  HtO. 
<Jager  and  Krttss,  B.  82.  2042.) 

Potassium  samarium  chromata, 
K,Sm,(Cr04)4+6H/). 

Precipitate.    (Cleve.) 
Insol.  in  ethyl  acetate.     (Naumann,   B. 
1904,  87.  3601.) 

Potassium     sodium     cbromate,     3KiCr04, 
Na,Ci04. 
Sol.  in  H,0.    (y.  Hauer,  J.  pr.  88.  359.) 
64.2  pts.  are  sol.  in  100  pts.  H2O  at  14**. 

(Zehenter,  M.  1897,  18.  49.) 

Potassium  strontium  chiomate,  KsSrCCiOOs. 
Ppt.  Decomp.  by  HjO.    (Grdger,  Z.  anorg. 
1907,  M.  187.) 

Decomp.  by  HiO.  Stable  in  contact  with 
solutions  containing: 

at  11.5%  2.914  pts.  KjCrO*  per  100  pts.  HiO. 
at  27.5°  4.123     "  "        "    "      "      " 

at    50%  5,942     "  "        "    "      "      " 

at    76%  7.920     "  "        "    "      "      " 

at  100%  9.784     "  "        "    "      "      " 

(Barre,  C.  R.  1914, 168.  496.) 

Potassium    thallium    cbromate,    KsCiOi, 
Tl,Cr04. 

(Lachaud  and  Lepierre,  Bull.  Soc.  (3)  6. 
232.) 

-f  2HjO.  Rapidly  hydrolyzed  by  H»0  un- 
less a  large  excess  of  the  Cr04  ion  is  present. 

Readily  sol.  in  dil.  mineral  acids. 

Difficulty  sol.  in  K,Cr,074-Aq.  (Hawley, 
J.  Am.  Chem.  Soc.  1907,  89.  304.) 

Potassium   uranyl   chromate,    KsCr04, 
2(UO,)Cr04+6H,0. 

Decomp.  by  boiling  with  HiO.  Sol.  in 
acidified  6,0.    (Formiinek,  A.  867. 103.) 

K,Ci04,  (UO,)Cr044-H,0;  2K,Ci04,^^ 

3fUO0Ci64+7H,O:   3K,Ci04,   4(UO,)Ci04 
H-7H,0:  and  K,Cr04,  3(U0,)CiO4+14H/). 

Precipitates.    (Wiesner,  C.  C.  1888.  777.) 

Potassium  ytterbium  chromate,  basic, 
2KYb(CiO4)2+Yb(0H),+15J^Hi0. 

Ppt.    (Cleve,  Z.anoi;|.J^f§^gt^ 
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Potassium  yttrium  chromate,  KjCrOi, 
Y,(CiO,),+xH,0. 
Ppt.    (Cleve.) 

Potassium  zinc  chromate,  basic,  KsO,  5ZnO, 
4CM),+6H,0,  or  KiO,  4ZnO,  3CM), 
H-3H,0. 

Sliriitlv  sol.  in  cold,  decomp.  by  hot  H,0. 

KiO,  4ZnO.  3CrO,+3HiO.  Insol.  in  cold, 
decomp.  by  hot  HjO.  (Grttger,  M.  1904, 
25.  520.) 


Solubility  in  HjO  at  t"*. 


%  Rb<;r04 


Potassium   zinc   chromate, 
2H,0. 
Ppt.     Decomp.    by    Hrf). 
anorg.  1907,  M.  189.) 


K,Zn(Cr04)iH- 
(GrOger,    Z. 


Potassium    (bichromate    chloride    mercuric 

chloride,  K,Cri07,2KCl,4HgCl,-h2H,0. 

Solution  in   HfO   sat.  at   20.6**  contains 

6.78%  salt.     Salt  is  much  more  sol.  in  hot 

H/).    (Strttmholm,  Z.  anorg.  1912,  75. 278.) 

Potasshmi  chromate  iodate. 
See  Chromoiodate,  potassium. 

Potassium  chromate  magnesium  sulnhate, 
K,Cr04,  MgS04+9Hrf). 
Sol.  in  H,0.    (fitard,  C.  R.  85.  443.) 

Potassium  chromate  [mercuric  chloride. 
KtCiOi,  2HgCl,. 

EasUy  sol.  in  H,0.  Sol.  in  dil.  HCl+Aq. 
(Darby.) 

Potassium  c^tchromate  mercuric  chloride. 
K,Cr,07,  HgClt.     ' 

Ether  or  absolute  alcohol  dissolvee  out 
HkCI,.    (Millon,  A.  ch.  (3)  18.  388.) 

Can  be  crystallized  from  HjO.  (Jftger  and 
KrOss,  B.  22.  2046.) 

Potassium  chromate  mercuric  cyanide, 
2K,Cr04,  3Hg(CN),. 

Easily  sol.  in  HjO. 

4-H,0.     rDexter.) 

Formula  is  K,Cr04,  2Hg(CN),.  (Clarke 
and  Sterne,  Am.  Ch.  J.  8.  352.) 

Potassium    (/tchromate    mercuric    cysnide, 
KjCrjOr,  Hg(CN),-|-2H,0. 
Sol.  in  H,0.    (Wyrouboflf,  J.  B.  1880.  309.) 

Potassium  chromate  phosphate. 
See   Phosphochromate,   potassium. 

Potassium    chromate    sulphate,    KtCi04. 
6K,S04. 
Easily  sol.  in  HiO.    TBoutron-Chalard.) 

Potassium  chromate  tellurate. 
See  Chromotellurate,  potassium. 

Rubidium  chromate,  Rb3Cr04. 
Sol.  in  H,0.    (Piccard,  J.  pr.  86.  455.) 


36.65 
38.27 
40.22 
42.42 
44.11 
46.13 
47.44 
48.90 


(Schreinemakers  and  Filippo,  Chem.  Weekbl. 
1906,  8.  157.) 

Rttbidhmi  bichromate,  RbiCrsO?. 

Sol.  in  H,0.  (Grandeau,  A.  ch.  (3)  OT 
227.) 

Very  si.  sol.  in  H,0:  5%  at  10^  8%  at 
26^  35%  at  60^  (Wyrouboff,  BuU.  Soc. 
Min.  1881, 4. 129.) 

100  pts.  H,0  dissolve  10.46  pts.  RbiCriOi 
at  30*.  The  solution  contains  9.47%  salt. 
(Schreinemakers  and  Filippo,  Chem.  We^cbl. 
1906,  8.  157.) 

Two  forms  of  crystals.  Figures  denote  pts. 
salt  per  100  pts.  H^. 

t**  14**      26"      43** 

Monodinic  form   4.45    8.00    16.52 

Triclinicform        4.40    7.91     16.57 

(Wyroubofif,  BuU.  Soc.  1908,  (4)  8.  7.) 

Solubility  of  monodinic  and  triclinic  forms. 


Temp. 

Pts.  of  salt  in 
100  pts.  HtO 

Temp. 

Pts.  of  salt  in 
100  pts.  H^ 

MODO- 

olinio 

Tri- 
clinic 

Mono- 
clinic 

Tri- 
clinic 

18** 

24** 
30'' 

5.42 
6.94 
9.08 

4.96 
6.55 
8.70 

40** 
50'' 
OO'' 

13.22 
18.94 
28.1 

12.90 
18.77 
27.3 

(Stortenbeker,  C.  C.  1907,  II.  1588.) 

Rubidium    dichromate    chloride    mercuric 
chloride,   RbiCrjOr,   2RbCl,   4HgClt+ 
2H,0. 
Sol.  in  H,0. 

Solution  sat.  at  20.5**  contains  5.35%  salt. 
(Strttmholm,  Z.  anorg.  1912,  75.  284.) 

Silver  (argentous)  chromate,  Ag4Cr04. 

Sol.  in  dil.  acids.  (Wtthler  and  Rauten- 
berg.) 

Existence  very  doubtful. 

Silver  chromate,  Ag3Cr04. 

Absolutely  insol.  in  H^.  Sol.  in  adds, 
ammonia,  and  alkali  chromatee-hAq.  (War- 
ington,  A.  27.  12.) 

Appredably  sol.  in  cold,  and  still  more  in 
hotHjO.    (Meineke,  A.  261. 341.) 

100  ccm.  HsO  dissolve  0.064  grain  Ag,CiO« 
at  100%-  100  ccm^..J^9^^g^(^{^50  grains 


CHROMATE,  SODIUM,  BASIC 


265 


of  the  following  salts  dissolve  the  given  amts. 
of  Ag,Ci04  at  lOO**:  NaNOs,  0.064  grain; 
KNOt,  0.192  grain;  NH«NOt,  0.320  grain; 
Mg(NOt)i,  0.256  grain.  (Carpenter,  J.  S.  C. 
I.  5.  286.) 

According  to  electrical  conductivity  of 
.4g/>04H-Aq,  1  1.  HjO  dissolves  28  mg. 
AgiCiOi  at  18''.  (Kohhausch  and  Rose,  Z. 
phys.  Ch.  12.  241.) 

1  1.  H^  dissolves  25  mg.  AgsCiO^  at  18''. 
(Kohlrauscb,  Z.  phys.  Ch.  1904,  60.  356.) 

25  mg.  are  contained  in  1  1.  of  sat.  solution 
at  18^.  Solubility  increases  imusually  rapidly 
with  temp.  (Kohlrausch,  Z.  phys.  Ch.  1908, 
64.168.) 

Sol.  in  26,378  pts.  cold  HtO  and  9116  pts. 
HiO  at  100°.  (Koninck  and  Nihoul,  Zeit. 
angew.  Ch.  1891,  6.  295.) 

1  1.  HtO  dissolves  1.2X10-^  gram,  atoms 
of  silver  at  25**.  (Abegg  and  Cox,  Z.  phys. 
Ch.  1903,  46.  11.) 

1  1.  H/)  dissolves  0.029  g.  Ag^CrO*  at  25*. 
(Schif^  Z.  anorg.  1905,  46.  310.) 

1  1.  H^  disB(3v€fi  0.0256  g.  AgsCiOi  at 
18*;  0.0341  g.  at  27^  0.0634  g.  at  50**.  (Whitby 
Z.  anors.  1910,  67.  106.) 

Sol.  m  hot  NH40H+Aq  of  sp,  gr.  0.94 
15.63%  NHj);  si.  sol.  in  cold  NH4(Hl+Aq 
of  ep.  gr.  0.91  (24.99%  NHi).  (Margoechce, 
Z.  anorg.  1904,  41.  73.) 

Sohibtlity  of  Ag,Cr04  in  NH40H-|-Aq  at  25**. 


Sberrill  and  Ruas,  J.  Am.  Chem.  Soc.  1907, 
29.  1662.) 

SL  sol.  in  very  cone.  KiCi04  4-Aq.    Prac- 
tically insol.  in  AgNOi+Aq.    (Margoeches.) 

Sohibility  of  Ag,Cr04  in  HNO,-f-Aq  at  25*** 


Mols. 
HNO, 


0.01 
0.015 

0.02 
U.Q2S 

0  08 

0.04 

0  05 

0.06 

0.07 

0  075 

008 

O.IO 

0  13 

0.14 


MilUat.  per  1. 


Cr 


3.157 
3.730 
4.177 
4.567 
5.200 
5.803 
6.380 
6.833 
7.333 
7.477 
7.260 
5.647 
4.293 
3.948 


A« 


6.315 
8.356 

li;62 


14.85 
15.45 
19.01 
23.89 
25.63 


Solid  Phaw 


AgjCrOi 


H-AgaCraO; 


Insol.  in  liquid  NH|.  (Qore,  Am.  Ch.  J. 
1898  20. 829.) 

1 1!  65%  alcohol  dissolves  0.0129  g.  AgiCr04 
at  ord.  temp.    (Guerini,  Dissert.  1912.) 

Insol.  in  HiO  containing  acetic  acid  in 
presence  of  large  excess  of  AgNOi.  (Qooch 
and  Weed,  Am.  J.  Sd.  1908,  (4)  26. 85.) 

Practically  insol.  in  glacial  acetic  acid 
but  somewhat  sol.  in  dil.  acetic  acid.  It  be- 
haves in  a  similar  manner  toward  propionic, 
lactic  and  other  organic  acids.  The  red  modi- 
fication is  more  sol.  than  the  greenish-black. 
(Margosches,  Z.  anorg.  1906,  61.  233.) 

Silver  dichromate,  AgsCriOr. 

SI.  sol  in  HtO.  Easily  sol.  in  HNOi,  or 
NH40H+Aq.    (Warington.) 

Decomp.  by  boiling  with  HsO  into  CrOi 
and  AgsCr04.  (Jager  and  KrUss,  B.  22. 
2a'>0.) 

Decomp.  by  cold  HiO.  (Autenrieth,  B. 
1902,  86.  2061.) 

1  pt.  is  sol.  in  12,000  pU.  HsO  at  15''. 
(Mayer,  B.  1903,  86. 1741.) 

Solubility  in  HiO  at  25'*=7.3XlO-»  atoms 
Ag  per  1.  Decomp.  by  HNO|-hAq  (less  than 
0.06  N)  with  separation  of  AgsCi04.  (Sherrill 
and  Russ,  J.  Am.  Chem.  Soc.  1907,  29. 1674.) 

Solubility  of  AgiCrOr  in  HN0,4-Aq  at  25**. 


Shfrrifl  and  Rurs.  J.  Am.  Chem.  Soc.  1907, 
29.  1663.) 


Milliat 

per  1. 

Mols   HNOs  Dcr  1 

Cr 

Ag 

0 

32.20 

5.390 

0.01 

25.06 

6.131 

0.02 

20.21 

7.148 

0.04 

13.59 

9.529 

0.06 

11.10 

11.10 

0.08 

11.10 

11.10 

0.08-f-O.lAgNO, 

6.624 

Solid  Phase 


Ag,Cr04H- 
AgjCrOy 


Ag,Cr,07 


(Sherrill  and  Russ,  J.  Am.  Chem.  Soc.  1907, 
29.  1664.) 

Silver  uranyi  chromate,  2AgjCr04,  UOjCrOi. 
Ppt.    (Formtoek,  A.  267.  110.) 

Silver  chromate  ammonia,  AgsCr04,  4NHt. 
Decomp.  by  HjO.     Sol.  in  warm  cone. 
NH40H-f-Aq.    (Mitscherlich,  Pogg.  12.  141.) 

Silver    citchromate    mercuric    cyanide, 
Ag,Cr,OT,  Hg(CN),. 

Sol.  in  cold  HjO:  very  sol.  in  hot  HjO 
without  decomp.  (Krllss,  Z.  anorg.  1895,  8. 
456.) 

AgjCrtOr,  2Hg(CN),.  Scarcely  sol.  in  cold, 
more  readily  in  hot  HsO.  Sol.  inhotHNOiH- 
Aq,  separating  on  cooling.  (Darby,  Chem. 
Soc.  1.  24.) 

Sodium  chromate,  basic,  Na4CrOc+13HsO. 
Sol.  without  decomp.  in  HjO. 
Sat.    solution    atyitia^Vkioi(M^iQ1.3% 
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Na4CrO*.      (Schreinemakers,   Z.   phys.   Ch. 
1906,  65.  93.) 


Deliquescent. 
Solubility  in  H,0  at  t°. 
t^  0** 

%  Na4CrO,  33.87 


%  NaiCrOs 


27.7° 
40.09 


lO'' 
35.58 

35^ 
44.09 


20.6* 
38.05 

37** 
45.13 


(Mylius  and  Funk,  Gm.-K.  8. 1,  1379.) 

Na4CrO»4-Aq  sat.  at  18**  contains  37.50% 
NaiCrOi,  and  has  sp.  gr.  =  1.446.  (Mylius 
and  Funk,  B.  1900,  83.  3688.) 

Sodium  chromate,  NaiCr04. 

100  com.  of  solution  sat.  at  18*^  contain 
54  g.  Na,Cr04.  (Kohlrausch,  B.  A.  B.  1897. 
90.) 

Solubility  in  H,0  at  t^ 


t» 

%  NatCrO* 

70 

80 

100 

55.15 
55.53 
55.74 

(Mylius  and  Funk,  Gm.-K.  8. 1,  1379.) 

Na,Cr04H-Aq  sat.  at  18**  contains  40.10% 
Na»Cr04.  and  has  sp.  gr.  =  1.432.     (Mylius 
and  Funk,  B.  1900,  88.  3686.) 
See  also  +4,  6,  and  lOHsO. 
Sp.  gr.  of  Na,Ci04+Aq  at  t*'/4^ 
t**  17.4**  17.1*         20.7* 

%Na,Ci04  5.76  10.62  14.81 

Sp.gr.  1.0576        1.1125        1.1644 

(Slotte,  W.  Ann.  1881, 14.  18.) 

-H4H,0.  Sat.  solution  at  30*  contains 
46.62%  NaiCr04.  (Schreinemakers,  Z.  phys. 
Ch.  1906,  55.  93.) 

Solubility  in  H,0  at  t*. 


-j-6H,0. 


Solubility  in  H,0  at  t* 


17.7 
19.2 
21.2 
23.2 
24.7 
26.6 


%  NajCr04 


43.65 
44.12 
44.64 
45.27 
45.75 
46.28 


MoU.  HjO  to 
1  mol.  anhy- 
drous salt 


11.60 
11.40 
11.16 
10.88 
10.77 
10.45 


Mola.  anhy- 
drous salt  to 
100  moU.  HsO 


8.62 
8.77 
8.96 
9.19 
9.37 
9.57 


t*» 

%Na^r04 

t*> 

7<NaK:r04 

25.6 

46.08 

49.5 

50.93 

31.5 

47.05 

54.5 

52.28 

36 

47.98 

59.5 

53.39 

40 

48.97 

65 

55.23 

45 

50.20 

(Mylius  and  Funk,  Gm.-K.  3. 1,  1379.) 
Solubility  in  H^O  at  t*. 


t** 

%  NajCrO* 

Mols.  HiO  to 
1    mol  anhy- 
drous salt 

MoIs.  anhy- 
drous salt  to 
100  mols.  HiO 

28.9 
29.7 
31.2 

46.47 
46.54 
47.08 

10.37 
10.34 
10.12 

9.64 
9.67 
9.88 

(Salkowski,  B.  1901,  84.  1948.) 


(Salkowski,  B.  1901,  84.  1948.) 

4-lOHjO.  Deliquescent.  (Kopp,  A.  42. 
99.)  Easily  sol.  in  H^.  Melts  m  oyBtal 
H2O  at  23*.    (Berthdot.) 

Sp.  gr.  of  solution  sat.  at  18*  =  1.409,  and 
contains  38.1  %NaiCr04.  (Mylius  and  Funk, 
B.  1897,  80.  1718.) 

Solubility  in  H,0  at  t*. 


t» 

%NatCiO. 

0 

24.04 

10 

33.41 

18.5 

41.65 

19.5 

44.78 

21 

47.40 

(Mylius  and  Funk,  Gm.-K.  8. 1.  1379.) 

11  at  18*  containing  40.1 
(MyUus,    B.    1900,     n. 


Sp.  gr.  of  solution  at  18*  containing  40.1% 


1.432, 
3688.) 

SI.  sol.  in  alcohol.    (Moser.) 

100  g.  absolute  methyl  alcohol  dissolve 
0.345  g.  XaiCr04  at  25*.  (de  Bruyn,  Z.  phys. 
Ch.  10.  783). 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Sodium  dichromate,  NasCrtO?. 
More  sol.  in  H,0  than  Na,Cr04. 

Solubility  in  H,0  at  t*. 


93* 
98* 


,  NafCnOr 


81.19 
81.25 


(Mylius  and  Funk,  Gm  -K.  8. 1,  1380.) 

Sp.  gr.  of  aqueous  solution  containing;— 
1        5       10       15      20    25%Na^,07, 
1.007  1.035  1.071  1.105  1.141  1.171 

30        35        40       45        50  %  NaiCr,07. 
h208   1.245   1.280   1.313    1.343 

(Stanley,  C.  N.  54.  194.) 

Sp.  gr.  of  sat.  solution  containing  63.92% 
NajCrsOr  at  18* -1.745.  (Mylius  and  Funk, 
B.  1900,  88.  3688.) 

SI.  sol.  in  liquid  NH,.  (Franklin.  Am.  Ch. 
J.  1898,  20.  829.) 
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Sol.  in  acetone.     (Naumann,  B.  1904,  87. 
4328.) 
•f2H|0.    Ddiqueecent. 

100  pte.  H/)  dissolve  at— 
(f      15"     30**     80**     lOO''    139** 
107.2  109.2  116.6  142.8  162.8  209.7  pts.  salt. 

(Stanley,  C.  N.  U.  194.) 
SolubiUty  in  H,0  at  t** 


f 

%  NajCrtO; 

0 

61.98 

17 

63.82 

34.5 

67.36 

52 

71.76 

72 

76.90 

81 

79.80 

(Mylius  and  Funk,  Gm.-K.  3. 1,  1380.) 

lOOg.H/)  at  30**  dissolve  197.6  g.  NajCrjOr, 
or  sat.  solution  at  30**  contains  66.4% 
XiAiOt.  (Schreinemakers,  Z.  phys.  Ch. 
1906,  6S.  97.) 

100  ccm.  of  a  solution  of  sodium  dichro- 
nate  in  alcohol  contain  5.133  g.  NajOjOTH- 
2H/)  at  19.4**.  The  solution  decomp.  rapidly. 
Keinitser,  Zeit.  angew.  Ch.  1913,  26.  456.) 

The  composition  of  the  hydrates  formed  by 
XftiCrA  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr.=pt.  produced  by  NajCrjO?  and  of  the 
coiKiuctivity  and  sp.  gr.  of  NajCriOi+Aq. 
J(m«8,  Am.  ch.  J.  1905,  84.  317.) 

Sodium  fnchromatei  NaCriOio. 

DeliquescMit.  Very  sol.  in  H,0.  (Stanley, 
C.  N.  M.  194.) 

-fH/).  Sat.  solution  at  30**  contains 
S0%  NaiCriOio.  (Schreinemakers,  Z.  phys. 
Ch.  1906,  66.  94.) 


Solubility  in  Hrf)  at  t**. 
t**  0**         15** 

"c  N'ajC?r/),8        80.03    80.44 


55**        99** 
82.68    85.78 
(Mylius  nnd  Funk,  Gm.-K.  8. 1,  1380.) 


S^.  gr.  of  sat.  solution  containing  80.6% 
X»iCrjO,«  at  18** = 2.059.  (Mylius  and  Funk, 
B.  1900,  83.  3688.) 

Stdhm  Mrochromate,  NasCr40ii+4H^. 

Sohibility  in  HjO  at  t**. 

!•  0**  16**  22** 

^tXtfCr^u         72.19  74.19  76.01 

(Mylius  and  Funk,  Gm.-K.  8.  1,  1380.) 

Ddiqueacent.  ^,  ^^ 

Sat    sohition    at    18**    contains    74.6% 

N'»iCr/)i,  and  has  sp.  gr.  =  1.926.     (MyUus 

ad  Ftmk,  B.  1900,  83.  3688.) 


Sodium  uranyl  chromate.  NasCrOi, 
2(UO,)CfrO«+10H,O. 

Easily  sol.  in  H,0.  (Form^ek,  A.  267. 
108.) 

100  pts.  of  the  solution  in  HjO  contain 
52.52  pts.  of  the  anhydrous  salt  at  20^  (Rim- 
bach,  B.  1904,  87.  482.) 

Sodium  chromate  silicate,  Na^O,  Cr203, 
2Si02-|-14H,0. 

Not  decomp.  by  HCl+Aq.  (Singer,  Dis- 
sert. 1910.) 

2NaiO,  3CriOi,  OSiOj.  Not  decomp.  by 
boiling  cone,  acids  except  HF.  (Weyberg, 
C.  B.  Miner,  1908.  519.) 

5Na,0,  2Cr,0„  llSiO,.     (Weyberg.) 

3Na,0,  2Cr,0,,  9.5SiO,.     (Weyberg.) 

Strontium  chromate,  SrCr04. 

Somewhat  sol.  in  HjO.  Sol.  in  840  pts. 
H,0  (Meschezerski,  Z.  anal.  21.  399);  sol.  in 
831.8  pts.  H,0  at  15**.  (Fresenius,  Z.  anal.  29. 
419.) 

100  cc.  H,0  dissolve  0.4651%  at  10**; 
1%  at  20'';  2.417%  at  50**;  3%  at  100^  (Rei- 
chard,  Ch.  Z.  1903,  27.  877.) 

EasUy  sol.  in  HCl,  HNOs,  w  H,Cr04-f-Aq. 

Sol.  m  512  pte.  0.5%  NH4Cl4^q  at  15^ 

Sol.  in  63.7  pte.  1%  HC,H,0,-j-Aq  at  15^ 

Sol.  in  348.8  pte.  solution  containing  0.75% 
NH4CtH,0j,  4  drops  HCaH,0,,  and  6  drops 
(NH4)sCr04+Aq.      (Fresenius.) 

100  ccm.  NH4C14-Aq  sat.  at  bpt.  dissolve 
1  g.  SrCrO*.  (Dumesml,  A.  ch.  1900,  (7)  20. 
125.) 

50  ccm.  alcohol  (29%)  dissolve  0.0066  g. 
SrCr04. 

50  ccm.  alcohol  (53%)  dissolve  0.001  g. 
SrCr04.    (Fresenius,  Z.  anal.  80. 672.) 

Strontium  (fichiomate,  SrCrsO?. 
Easily  sol.  in  HjO. 

Strontium  /nchromate,  SrCriOioH-3HiO. 

Very  deliquescent,  and  sol.  in  HjO.  (Preis 
and  Raymann,  B.  18.  340.) 

Strontium   chromate   mercuric   hydrogen 
chloride,  SrCr04,  2HgCl,,  HCl. 

According  to  Strbmholm  is  SrClj,  SrCr207, 
4HgCl,-|-H,0. 

Recryst.  from  HjO.  (Imbert  and  Belugon, 
Bull.  Soc,  1897,  (3)  17. 471.) 

2SrCr04,  OHgCl,,.  HCl.  (Imbert  and  Belu- 
gon.) 

Thallous  chromate,  TlCr04. 

100  pte.  H,0  dissolve  0.03  pt.  at  60°. 
(Rupp  and  Zimmer,  Z.  anorg.  1902,  88.  157.) 

Ppt.  Insol.  in  cold  moderately  cone. 
HCjHiOfH-Aq,  or  in  very  dil.  HNO,-|-Aq, 
and  very  si.  sol.  on  boiling  therewith.  Dil. 
NH4OH,  and  NaaCOj+Aq  have  fch^-^wune 
action.  Attacked  by  very  dU 
Sol.  in  hot  cone.  HCl+Aq.  De 
H,S04+Aq.    (CarstanJ^^by google 
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o  }  ^-  ^R±^^  (1 12  g.  per  1.)  dissolves  about 
o.o  g.  TliCr04  on  boiling,  which  separates  out 
on  cooling. 

Boiling  cone.  KOH+Aq  (31%  KOH)  dis- 
solves 18  g.  Tl,Cr04  per  litre.  (Lepierre  and 
I^achaud,  C.  R.  118.  196.)      • 

Thallous  bichromate,  TlsCrsO?. 

Insol.  in  HjO,  etc.  Has  the  same  proper- 
ties as  Tl,Cr04. 

Thallous  /richromate,  TliCriOw. 

Sol.  in  2814  pts.  H,0  at  15^  and  438.7  pts. 
at  100^    (Crookes.) 

Thallic  chromate. 
Ppt. 

Thorium  chromate,  basic,  Th(0H),Cr04. 

Ppt.;  unstable  in  solution.  (Palmer,  Am. 
Ch.  J.  1895,  17.  278.) 

Thorium  chromate,  Th(Cr04)j-f  H,0. 
Ppt.  Sol.  in  HCl  and  NH4CH-Aq.    1  pt.  is 

sol.  in  284  pts.  H,0  at  22''.    (Palmer,  Am. 

Ch.  J.  1895,  17.  375  and  278.) 

-j-3H,0.*  Ppt.    (Haber,  M.  1897, 18.  689.) 
+8H,0.      Insol.    in    H,0.      (Chydenius, 

Pogg.  119.  54.) 

Tin  (stamious)  chromate. 
Ppt.    Sol.  in  dil.  acids.    (Berzelius.) 

Tin  (stannic)  chromate. 
Ppt.    (Leykauf,  J.  pr.  19.  127.) 

Uranjd  chromate,  basic,  UOa,  2(UO,)Cr04 
H-8H,0. 
Ppt.    (Orloff.  Ch.  Z.  1907,  31.  375.) 
UO,,  (UO,)Ck)4+6H20.    (Orloff.) 

Uranyl  chromate,  (UO,)Cr04-j-3H,0. 

1  pt.  is  sol.  in  13.3  pts.  H,0  at  15**:  slowly 
sol.  m  alcohol  to  give  a  solution  which  is  de- 
comp.  on  boiling.  (Orloff,  Ch.  Z.  1907,  81. 
375.) 

-f-llH,0.  Very  sol.  in  H,0.  (Formtoek, 
A.  267.  108.) 

Yttrium  chromate. 

Deliquescent.  Kasily  sol.  in  HjO.  (Ber- 
lin.) 

Zmc  chromate,  basic,  4ZnO,  CrOj-f3HjO. 

(Grttger,  Z.  anorg.  1911,  70.  135.) 

-j-5H,0.  Insol.  in  H,0:  sol.  in  hot  H,Cr04 
+Aq;  slowly  sol.  in  NH40H-f-Aq.  (Ma- 
laguti  and  Sarzeau,  A.  ch.  (3)  9.  431.) 

3Zn0,  CrO, +211,0.    (GrOger.) 

2ZnO,  CrOj-f-H,0.  (Briggs,  Z.  anorg. 
1907   6o.  254.) 

+  VAktO.'  Ppt.  Insol.  in  H,0.  Sol. 
in  hot  H2Cr04+Aq.  (Prttssen  and  Phil- 
lipona,  A.  149.  92.) 


(Grtfger,   Z.    anorg. 


-|-2H,0.    Ppt.    Not  whoUy  insol.  in  HA 
(Prussen  and  Phillipona.) 
3ZnO,  2CrO,+Hrf).    (GrtJgo-.) 

Zinc  chromate,  ZnCi04. 

Insol.  in  HjO;  very  sol.  in  acids;  deoomp. 
by  boiling  with  HtO.  (Schulxe,  Z.  anorg. 
1895,  10.  164.) 

Insol.  in  liquid  NH|.  (Franklin.  Am.  Ch. 
J.  1898,  20. 830.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
87.  4329.) 

4-H,0.    (Grttger,  Z.  anorg.  1911,  70.  136.) 

Zhic  dichromate,  ZnCri07+3HtO. 

Hygroscopic. 

Very  sol.  m  HjO  and  si.  deoomp.  by  boiling.- 
(Schufce,  Z.  anorg.  1895, 10.  163.) 

Zhic  ^'chromate,  ZnCr/),o+3HsO. 

Deliquescent;  very  sol.  in  HjG.  (Ortfger. 
Z.  anorg.  1910,  66. 10.) 

Zinc  chromate  ammonia,  ZnCr04,  NHt-h 
H,0. 

Decomp.   by   H^O. 
1908,68.417.) 

ZnCr04,  4NH,-h5H,0.  Deoomp.  by  HiO. 
Sol.  in  NH40H-|-Aq.  Insol.  in  alcohol  and 
ether.  (Malaguti  and  Sareeau,  A.  ch.  (3)  9. 
431.) 

H-3Hi0.  Efflorescent.  Decomp.  by  HfO. 
Easily  sol.  in  dil.  acids  and  NH40H-hAq. 
(Bieler.  A.  161. 223.) 

2ZnO,  3CrO,,  10NH,+10H,0.  Ppt. 
(Malaguti  and  Sarseau.) 

Zinc  (bichromate  mercuric  cyanide,  ZnCriOT. 
2Hg(CN),-j-7H,0.  "^ 

Very  sol.  in  H^.  Stable  in  aqueous  sohi- 
tion  at  lOO''.  (KrOss,  Z.  anorg.  1895,  8. 
460.) 

P^chromic  add 
See  Perchromic  acid. 

Chromicomolybdlc  acid,  CrsOs,  12MoOt 
H-28H,0. 
Slowly  sol.  in  HiO.    (Hall,  J.  Am.  Chem. 
Soc.  1907,  29.  708.) 

Ammonium  chromicomolybdate,  3(NH4)sO. 
Cr,0,,  12MoO,H-20H,O. 

Sol.  in  H,0.  (Strtive,  J.  pr.  61.  457;  Hall, 
J.  Am.  Chem.  Soc.  1907,  29.  695.) 

+26H,0.    (Marckwald,  Dissert,  1896.) 

Ammonium    barium    chromicomolybdate. 
(NH4)A    22BaO,    Cr/)„     12MoOt+ 
2OH2O. 

(HaU,  J.  Am.  Chem.  Soc.  1907,  29.  707.) 
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Bazimn  chromicomolybdate,   4BaO|   CriOi, 

12MoO,-f  I5H2O;  4BaO,  Cr,Oi,  12MoO, 

+18H,0;     5BaO,     OiO,,     12MoO,+ 

16Hrf). 

Pbts.    (Hall,  J.  Am.  Chem.  Soc.  1907,  29. 

705.) 

Lead    chroinicoinolybdate,    4PbC>,     GrsOi, 
I2M0O1+22HA  and  +24H,0. 
Ppt8.    (Hall,  J.  Am.  Chem.  Soc.  1907,  89. 
706.) 

MefcuTDy      chromicomolybdate,      8Hg^, 
Crrf),,  12MoO,H-16H,0. 
Ppt.     (Hall,   J.   Am.   Chem.   Soc.    1907, 
t9.  707.) 

Potasshim  chromicomolTbdate,  KsO,  CrsOi, 
3MoO,. 

80L  in  HCl+Aq  with  evolution  of  CI. 
(Bndbuiy,  Z.  anorg.  1894,  7.  46.) 

3K,0,  Cr,0,,  12MoO,H-20H,O.  Sol.  in 
38.51  pts.  H,0  at  ir.    (Strttve:  Hall.) 

+24H/).    (Hall.) 

4KA  Cr,0,,  12MoO,4-15H,0.  (HaU,  J. 
.\m.  Chem.  Soc.  1907,  29.  709.) 

7K,0,  2CriO,,  24MoO,+32Hrf).     (HaU.) 

surer    dwMnicomolyfadate,    5AgsO,    Cr^i,  I 
12MoO,+17H/). 
Ppt.    (Hall.) 

Sodnun    diromicomolybdata,    3NatO, 
CrjOi,  12MoO,H-21H,0. 
Efflorescent.   Easily  sol.  in  HsO.    (Strtive.) 

Chromic  sulphuric  acid. 
See  Sulphochroinic  add. 

Chromicjaiihydiic  add, 

H/>(CN).(?). 
InsoL  in  HsO.    (Kaiser,  A.  Suppl.  8.  163.) 


chromicyanide,  (NH4)aCr(CN)f 
Easily  sol.  in  HtO.    (Kaiser,  A.  Suppl.  8. 
163.) 

Curie  efaromicyaiiide,  Cui[Cr(CN)«]s. 

n)t.  Insol.  in  dil.  or  cone,  adds,  exc^t  on 
bea&Qg.  Insol.  in  NH«OH,  or  KOH+Aq. 
Kiiwr.) 

Lead    ckramicyaiiide.    bade,    3Pb(CN)s, 
2Cr(CN),,  Pb(OH),. 

Ppt.  801.  in  HNO,,  NaOH+Aq,  or  Pb 
flhs+Aq.    (Kaiser.) 


diromicyanide,   K|Cr(CN)«. 
Very  soL  in  HsO. 

100  pts.  cold  H/D  dissolve  30.9  ptB.  salt. 
Insol.  in  absolute  alcohol,  but  somewhat 
ioL  In  dil.  alcohol. 


Sol.  in  cone.  H1SO4  without  decomp. 
(Kaiser,  A.  Suppl.  8.  170.) 

SilTer  chromicyanide,  AgfCr(CN)6 

Insol.  in  all  solvents,  excepting  KCN+Aq. 
(Kaiser.) 

Sol.  in  large  excess  of  HCl-j-Aq.  SI.  sol. 
in  cold,  easily  sol.  in  hot  cone.  HNOi.  Very 
sol.  in  cone.  HsSO^.  Insol.  in  hot  or  cold 
acetic  add.    (Cruser,  Dissert.  1896.) 

Chromisulphocyanhydric  acid. 
H/XSCN).. 
Known  only  in  aqueous  solution. 

Ammoninm    chromisnlphocyanide, 

(NH4)iCr(SCN),-j-4H^. 
Easily  sol.  in  HiO.   (Ritasler,  A.  141. 185.) 

Barium  dm>mi8ulnhocyanide,  Bai[Cr(SCN  )«)< 
-flOHrf). 
Deliquescent,  and  sol.  in  HiO.    (R.) 

Lead  chiomisulphocyanide,  Pbt[Cr(SCN)s]2, 
4PbOJB[,-f8H,0. 
Insol.  in  HjO,  but  decomp.  thereby  into — 
Pb,rCr(SCN),l,,  4PbO,H,H-6H,0.     Insol. 

inHiO. 

I  Potassium  chromisulphocyanide,  K6Cr(SCN)i 
+4HiO. 
Sol.  in  0.72  pt.  H2O,  and  0.94  pt.  alcohol. 

Silver   chromisulphocyanide,   AgtCr(SCN)«. 
Insol.  in  HjO  or  cone.  HNO|-h Aq.    Insol. 
inNH40H-fAq.    Sol.  in  KCN+Aq. 

Sodium  chromisulphocyanide,  Na4Cr(SCN)4 
H-7H20. 
Deliquescent;  sol.  in  HsO. 

Chromium, 

Ttoo  modifications — (a)  Not  attacked  by 
H,0.  Easily  sol.  in  cold  HCl+Aq.  SI.  sol. 
in  dil.  H,S04-|-Aq.  (DeviUe.)  Eadly  sol. 
in  a  hot  mixture  of  1  pt  HsS04  and  20  pts. 
HsO.  (Regnault,  A.  ch.  62.  357.)  Easily 
sol.  in  warm  cone.  H1SO4.  (Gmelin.)  Very 
dowly  sol.  in  hot  HNOt+Aq.  (Vauquelin.) 
Insol.  in  dil.  or  cone.  HNOi+Aq.  (DevUle.) 
Very  slowly  (Richter),  not  at  all  (Berzdius) 
sol.  in  hot  aqua  regia.   Easily  sol.  in  HF-j-Ac]. 

(/9)  Insol.  in  aU  adds,  even  aqua  regia 
(Fremy);  probably  contains  Si. 

Pure  Cr  is  sol.  in  cone.  HsS04,  HCl  and  dil. 
HNOt;  sol.  in  HgCl,4-Aq. 

Insol.  in  fuming  HNOt  and  aqua  regia. 
(MoiBsan,  C.  R.  1894.  119,  187.) 

Cr  (prepared  by  aluminothermic  method 
is  sol.  in  haloid  adds  to  form  chromic  and 
chromous  salts,  even  in  absence  of  air. 
(Doring,  J.  pr.  1902,  (2)  66.  66;  1906,  (2)  73. 
393.) 

AluminothermicDi&i^ediB/  %oliM)giUjontact 
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with  HCl,  HBr,  HI,  HF,  HjSO*,  H,C,04, 
i.  e.,  sol.  in  cold  cone,  or  warm  dil.  acids.  Is 
inactive  in  contact  with  cone.  HNOi, 
H,Cr,04,  HCIO,,  HCIO4,  H,P04,  KOH, 
citric,  formic,  acetic  and  tartaric  acids. 
Cause  attributed  to  a  different  electric  state. 
(Hittorff,  Z.  phys.  Ch.  1898, 26. 729.) 

Qironuum  amxiioiiiA  compounds. 

See— 

Bromotetramine  chromium  compounds, 
BrCr(NH,)4X,. 

Bromopurpureochromium  compounds, 

BiCr(NH,)ftX,. 

Chlorotetramine  chromium  compounda. 
ClCr(NH,)4X,. 

Chloropurpureochromium  compounds, 
ClCr(NH,)»Xt. 

Diamine  chromium  sulphocyanides, 

Cr(NH,),(SCN)4M. 

Enrthrochromium  compounds,    . 
(HO)Cr,(NH,),oX,. 

lodopurpureochromium  compounds, 
ICr(NH,)5X,. 

lodotetramine    chromium    compounds, 
ICr(NH,)4X,. 

Luteochromium  compounds,  Cr(NHt)6Xi. 
Rhodochromium  compounds, 
(HO)Cr,(NH,),oX». 

Rhodosochromium  compounds, 
(HO).Cr,(NH,).X,. 

Roseochromium  compounds, 
Cr(NH,),(0Ha)X4. 

Xanthochromium  compounds, 
(HO,)Cr(NH,),X,. 

Chromium  arsenide,  CrAs. 

Insol.  in  mineral  acids.  (Dieckmann,  Z. 
anorg.  1914,  86.  294.) 

CraAsj.  Insol.  in  mineral  acids.  (Dieck- 
mann.) 

Chromium  azoimide,  CrNj. 

Pptd.  by  addition  of  alcohol  and  ether. 

Insol.  in  HjO.  (Curtius,  J.  pr.  1900,  (2) 
61.  410.) 

Chromium  boride,  CrB. 

Insol.  in  HCl,  dil.  HjSO^,  HF,  HF+HNO,. 

SI.  sol.  in  HNOi  and  in  aqua  regia.  (Wede- 
kind,  B.  1907,  40. 299.) 

Sol.  in  cold  dil.  or  cone.  HCl,  HF,  and 
H,S04.    (Jassonneix,  C.  R.  1906,  148.  1151.) 

CtiBt,  Sol.  in  cone,  or  dil.  HF,  HCl, 
H,S04;  insol.  in  HNO,  or  alkalis+Aq.  (Jas- 
sonneix.) 

Chromous  bromide,  CrBrs 

Sol.  in  HfO.  Not  deliquescent  in  dry  air. 
(Moissan,  C.  R.  92.  1051.) 


Chromic  bromide,  CrBri. 

Anhydrous.  Insol.  in  HjO,  but  disaoHree 
at  once  in  presence  of  the  least  trace  of  CrHrs. 
(Bauck,  A.  111.  382.) 

H-6HiO.  Deliquescent.  Very  sol.  in  HaO. 
HsO  di^lves  more  than  2  pts.  ciystals  at 
Old.  temp.  Very  sol.  in  alcohol.  Inaol.  in 
ether.    (Recoura,  C/  R.  110.  1029.) 

Blue  modificaiion.  InsoL  in  idcx>hol. 
(Recoura,  C.  R.  110. 1193.) 

Very  hygroscopic.  Easily  sol.  in  alcohol 
and  acetone.  Insol.  in  etho*.  (Wem^,  A. 
1902,  322.  343.) 

-h8H,0.  Sol.  in  H,0.  (Varenne,  C.  R.  9S. 
727.) 

Chromium  molybdenyl  bromide, 
CrMojO^Br^. 

Apparently  wholly  inaol.  in  dil.  acids. 
Sol.  m  hot  cone.  HCl-|-Aq  with  decomp. 
Insol.  in  MsCrO^H-Aq.     (Atterber^.) 

-f2HjO.  Apparently  wholly  insol.  in 
dil.  acids. 

Sol.  in  hot  cone.  HCl-f  Aq  with  decon^. 

Insol.  in  MtCr04+Aq.    (Atterberg.) 

Chromic  rubidium  bromide,  CrBrs,  2Hi>Br 
H-H,0. 
Sol.  in  HjO  with  decomp.     (Werner.    A. 
1902,  822. 345.) 

Chromic  bromide  ammonia. 
See  Bromotetramine  chromium  bromide. 


Chromous  bromide  hydrazine, 
CrBr,,  2N,H4. 
Insol.  in  HsO.     Sol.  in  adds.     Inaol.   in 
alcohol,  ether  and  similar  solvents.    (Traube. 
B.  1913,  46.  1507.) 

Chromium  carbide,  Cr^C. 

(Moissan,  C.  R.  1894, 119. 187.) 

CtsCs.  Does  not  decomp.  HsO  at  ordinary 
temp,  or  at  100**;  insol.  in  cone.  HCl,  HXOs 
and  aqua  reda;  sol.  in  dil.  HCl  Cslowly) ;  insol. 
in  fus«i*KOH;  sol.  in  fused  KNOf.  (Moissan, 
BuU.  Soc.  1894,  (3)  117.  1016.) 

Chromium  kon  carbide,  3FesC,  2CrtCs. 

Decomp.  by  HtO;  sol.  in  gaseous  hy« 
dracids:  insol.  m  HNOt  and  aqua  regis.  CWu- 
liams,  C.  R.  1898,  127.  484.) 

Chromium  tungsten  carbide,  CWs,  3Cr,Ct. 

Not  attacked  by  acids. 

Slowly  attacked  by  fused  KOH  or  alkali 
carl>onates.  Rapidly  deconop.  by  fused 
alkali  nitrates  or  KClOs.  (Moissan,  C.  H 
1903,  137.  294.) 

Chromous  chloride,  CrCls. 

Deliquescent.  Very  sol.  in  HsO  with  evolu- 
tion  of  much  heat.    (Mobeig,  J.  pr.  S9.  175.) 
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PracUcallv  insol.  in  ether.  Moderately 
sol  in  absolute  alcohol,  methyl  alcohol,  and 
aoetalddiyde.  (Rohland,  Z.  anorg.  1899,  21. 
39.) 

4-lHH/).    (Moifisan,  A.  oh.  (5)26.40.) 

-h2H/).  (Knight  and  Rich,  Chem.  Soc. 
1911   9d.  89.) 

+3H,0.    (Knight  and  Rich.) 

Chromoos  hydrogen  chloride,  dCrCls,  2HC1+ 
ISHjO. 

Decomp.  by  HjG.  (Recoura,  C.  R.  100. 
1227.) 

SI.  8oL  in  liquid  NH,.  (Gore,  Am.  Ch.  J. 
1898,  20.  827.) 

Chromic  chloride,  CrCli. 

Anhytb-ow, — Peach-khaaom-colored  modi- 
icoHon,  Insol.  in  |>ure  H^  (Peligot),  but 
by  long  continued  boiling  of  the  finely  divided 
salt  with  HjO,  traces  are  dissolved  with 
deoomp.  Not  decomp.  by  boiling  cone. 
HsSOi,  or  other  acids,  even  aqua  regia. 

Eaoly  8ol.  with  evolution  of  heat  in  HiO 
containing  only  1/40,000  pt.  CrClj.  (Peligot,  J. 
pr.  36. 150).  Also  sol.  m  presence  of  traces  of 
&)Cls  (5  mg.  SnClt  cause  1  g.  CrCli  to  dis- 
sohre)^  FeClj,  Cu,Cl,,  Na,SiOi,  and  other 
redocmg  substances;  chlorides  without  re- 
ducing properties  have  no  effect.  (Pelouze,  A. 
cL  (3)  14.  251).  TiCl,  and  SO,  have'similar 
solvent  action.  (Ebelmen.  A.  ch.  (3)  20. 390); 
also  Zn+dil.  adds.     (Moberg.) 

Insol.  in  dil.  alkalies +Aq;  very  slowly 
decomp.  by  boiling  cone,  alkalies  or  alkali 
carfoonates+Aq.    (Fellenberg,  Pogg.  60.  76.) 

Difficulty  sol.  in  methyl  acetate.  (Nau- 
Duum,  B.  1909,  42.  3790.) 

InsoL  in  CSj.  (Arctowski,  Z.  anorg.  1894, 
6, 257.) 

InsoL  in  acetone.  (Eidmann,  C.  C.  1899. 
n,  1014.) 

Practically  insol.  in  absolute  ethyl  alcohol, 
methyl  alcohol,  acetaldehyde  and  ether. 
•Rohland,  Z.  anorg.  1899, 21. 39.) 

FeOotr.  SI.  sol.  in  benzonitjrile.  (Nau- 
mann,  B.  1914,  47. 1369.) 

YiUet  modification,  Verv  sol.  in  H2O  to 
ionn  a  green  solution.  (Moberg,  J.  pr.  44. 
325.) 

The  violet  mod.  is  almost  insol.  in  HsO 
^t  if  ^/sB^Mo  pt.  chromous  chloride  is  present, 
tt  ii  readily  sol.  (Rohland,  Z.  anorg.  1899,  21. 
39.) 

-|-4HjO.  SI.  deliquescent.  Very  sol.  in 
H^,  aleohol,  and  ethyl  acetate.  (Godeffroy, 
BdL  Soc.  (2)  4S.  229.) 

+6HsO.  Ddiquescent.  Sol.  in  HiO,  but 
prabably  decomp.  to  CrOCU. 

IHctacally  insoL  in  ether.  Moderately 
nl  in  absolute  ethyl  alcohol,  methvl  alcohol 
ud  acetaldehyde.  (Rohland,  Z.  anorg. 
WW  21.  39.) 

"M^nochlorochromic  chloride  *'  is  sol.  i$. 
dhsr  and  fuming  Ha(l:l).  (Bierrum,  B. 
1966, 10.  1509.) 


Green  modification. 

Solubility  in  H,0  at  25^. 
25  g.  green  CrCl|+6H,0  and  10  g.  H,0. 


Composition  of  the 

Time 

Total  Sohi- 

sat.  solution 

biUty  in  % 

%  violet  salt 

%  green  salt. 

Jihr. 

58.36 

8.30 

91.70 

Hhr. 

12.57 

87.43 

4hrs. 

63.27 

24.80 

75.20 

Iday 

68.50 

37.64 

62.36 

2  days 

40.90 

59.10 

3    " 

68.95 

42.78 

57.22 

11    " 

42.84 

57.16 

13    " 

42.39 

57.61 

19    " 

68.58 

42.62 

57.38 

(OUe,  Z.  anorg.  1906,  61.  55.) 

Solubility  of  green  CiCl,-t-6H,0  in  H,0  at 
32^. 

10  g.  CrCl,+6H20  and  4  g.  H,0. 


Composition  of  the 

Total 

dissolved  substance 

Sotid 

solubility 
in  % 

Time 

phase 

%  violet 

%  green 

salt 

salt 

r 

63.69 

12.87 

87.13 

Almost 

45' 

66.24 

21.43 

78.57 

aU 

2»»5' 

69.53 

34.53 

65.47 

dis- 

48*^ 

69.33 

45.27 

54.73 

solved 

♦  11  dys. 

70.81 

45.27 

54.73 

♦  First  8  days  at  35^ 

(Olie,  Z.  anorg.  1907,  68.  276.) 

Solubility  of  green  CrCl|-j-6H,0  in  H,0  at 
35^ 

10  g.  CrCl,-j-6H,0  and  3.3  g.  H,0. 


Composition  of  the 
dissolved  substance 

Time 

Total  solubil- 
ity in  % 

%  violet  salt 

%  green  salt 

8' 

65.85 

16.47 

83.53 

38' 

66.74 

25  02 

74  98 

1»» 

66.21 

25.45 

74.55 

2^10' 

68.90 

31.47 

68.53 

4h 

70.79 

36.28 

63.72 

23'* 

71.34 

42.95 

57.05 

72»» 

70.79 

42.88 

57.12 

(OUe,  L  c.) 

If  a  solution  saturated  with  the  green  hexa^ 
hydrate  bdow  32^  is  cooled,  the  decahydrate 
separates  out;  if  the  solution  is  saturated 
above  32%  both  the  decahydrate  and  hexa- 
hydrate  separate  out  on  cooling.    (Olie,  I,  c.) 
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Violet  modification. 

SolubiUty  in  H,0  at  26''. 

26  g.  violet  CiCli+6Hj0  and  10  ccm.  of  a 
35%  solution  of  green  CrClj-|-6Hi0. 


Time 


IVe  hr. 

5  " 
29    " 

2dy8. 

6  " 

5  dyg,  6  hrs. 

8  ^* 
10  " 
12    " 


Total  Solu- 
bility in  % 


65.49 

76.47 
76!  38 

73126 
7i!i4 


CompodtioD  of  the 
sat.  solution 


%  violet  salt  %  green  salt 


84.05 
84.47 
78.16 
73.19 
68.71 
60.66 
60.36 
65.10 
65.80 
58.08 
41.40 


15.95 
15.53 
21.84 
26.81 
31.29 
39.34 
39.64 
34.90 
34.20 
41.92 
58.60 


(Olie,  Z.  anorg.  1906,  61.  57.) 

Solubility  in  Hrf)  at  26**. 
26  g.  violet  CrCliH-6Hi0  and  10  g.  H,0. 


Composition  of  the 

Time 

Total  Solu- 
bility in  % 

sat.  solution 

%  violet  salt 

%  green  salt 

Vehr. 

61.99 

98.47 

1.53 

4»/«  lire. 

96.70 

3.30 

Idy. 
2    ^' 

63.8^ 

91.54 

8.46 

83.37 

16.63 

4    " 

70.68 

69.11 

30.89 

5    " 

62.20 

37.80 

7    " 

72.11 

62.72 

37.28 

8    " 

54.63 

45.37 

12    " 

46.39 

53.61 

13    " 

47.66 

52.34 

26    " 

70.62 

48.55 

51.45 

(OUe,  I,  c.) 


-f  6HHsO.  Green  modtfication.  100  pts. 
HtO  dissolve  130  pts.  salt  at  15''.  Sol.  in  al- 
cohol.   (Recoura,  C.  R.  102.  518.) 

Orayiahrblue  modification.  Very  sol.  in 
H,0.    (Recoura,  C.  R.  102.  548.) 

-l-lOHtO.  Very  deliquescent;  melts  in 
crystal  H|0  at  6-7  .  Very  sol.  in  HjO,  alcohol, 
and  ethyl  acetate.     (Godeffroy.) 

Easily  sol.  in  H2O;  can  be  recryst.  from 
HtO.  Sol.  in  alcohol  and  ether.  (Werner,  B. 
1906,  89.  1827.) 


Green  modification, 
ibility  of  green 

14.2  g.  CrCl,H-10H,O  and  2.6  g.  HjO. 


Solubility  of  green  CiClj+lOHrf)  in  Hrf)  at 
29^ 


Composition   of 

the  dissolved 

Total 

substance 

Time 

solubil'y 
in% 

SoUdphaM 

%  violet 

%  KTeen 

salt 

salt 

7' 

61.36 

8.71 

91.29 

Cra.+lGHtO 

20' 

62.46 

9.90 

90.10 

it 

1»»55' 

65.04 

?5.C5 

74.95 

u 

4>»30' 

67.41 

32.90 

67.10 

CrCl,+6Hrf) 

24h 

69.44 

42.93 

67.07 

alldisBolved 

28»» 

31.78 

68.22 

CiCU+10H/> 

29»» 

67.59 

33.65 

66.36 

CrCU+6Hrf) 

48»» 

69.42 

42.17 

57.83 

it 

72h 

68.69 

43.80 

56.20 

n 

(Olie,  Z.  anorg.  1907,  63.  276.) 

The  composition  of  the  hydrates  formed 
byCiCli  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr.  pt.  produced  by  CrClt  and  of  3ie  con- 
ductivity and  sp.  gr.  of  CrCli+Aq.    (Jones, 


Am.  Ch.  J.  1906, 


.  310.) 


Chromic  dudnum  chloride,   OCli,    GlCli 
-l-H,(T. 
Sol.  in  H3O  with  decomp.    (Neumann,  A. 
244.329.) 

Chromic  litfaimn  chloride,  OCU,  2LiCl+ 
4H,0. 

Very  hygroscopic. 

Sol.  in  ice  water  but  solution  soon  deoomp. 

Easily  sol.  in  alcohol.  (Werner,  B.  1901, 
84.  1603.) 

[Cr(0H,)ClJLi,+4H,0. 

Very  hygroscopic.  Sol.  in  ice  oold  HsO 
and  in  alcohol.    (Werner,  B.  1901,  84.  1604.) 

Chromic  magnesium  chloride,  CrCU,  MgCli 
H-H,0. 
Decomp.  by  HsO.    (Neumann.) 

Chromic  phosphoric  chloride,  CiClii  PCU. 
Decomp.  by  H|0.   (Cronander.) 

Chromium   platinum   chloride. 
See  chloroplatxnate,  chromium. 

Chromic   potassium   chloride,   CiCU,   KCL 

Decomp.  by  HjO. 

CiCl,,  2KCH-HiO.  (Neumann,  A.  144. 
329.) 

CrCli,  3KC1.  Easily  sol.  in  HtO  with  de- 
comp.   (Fremy,  A.  ch.  (3)  12.  361.) 
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Ghromic  nibidiiim  clil<»i<le,  CrCU,  2RbCl+ 
Efi. 

Deoomp.  by  HsO.  (Neumann,  A.  244. 
329.) 

Sbwly  8ol.  in  oold,  rapidly  sol.  in  hot  HsO 
withdecomp.    (Werner,  B.  1901,  84. 1603.) 

CrClj,3RbCl-f8H20.  Unstable.  Decomp. 
by  alcohol.    (Werner,  B.  1906,  89.  1830.) 

Chnmuc  sodium  chloride,  CrCU,  NaCl. 
Sol  in  HsO.    (Beraelius.) 
CiCU,  3NaCl.    SoL  in  HiO.    (Benelius.) 

Chromic  thAllhtm  chloride,  CrCU,  3T1C1. 

Sol.  with  deoomp.  in  HsO.  (Neumann,  A. 
144.329.) 

Chromic  chloride  ammonia. 
See  Chlorotetramlne  chromimn  chloride. 

Chnxnoos   chloride   hydrazine,    CrCls, 
2N,H4. 
Jnaol.  in  HjO.     Sol.  in  acids.     Insol.  in 
aloohd,  .ether  and  similar  solvents.    (Traube, 
B.  1913, 46.  1506. 

Chromic  chloride  ferric  oxide. 

FesOa  is  easily  sol.  in  dil.,  difficultly  sol. 
in  cone.  CrCU+Aq.  (B4champ.  A,  eh.  (3) 
W.311.) 

Chromous  fluoride,  CrFt. 

SI.  sol.  in  HtO,  hot  H2SO4  or  dil.  HNO|. 

SoL  in  boiling  HCl.  Insol.  in  alcohol. 
Pouknc,  C.  R.  1893,  116.  264.) 

Chromic  fluoride,  CrFt. 

Perfectly  sol.  in  H]0.    (Berzelius.) 

losol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
im,  80.  827.) 

IdsoL  in  methyl  acetate.  (Naumann,  B. 
1909,  41  3790);  ethyl  acetate.  (Naumann, 
B.  1910, 48.  314.) 

-h3HiO.  Insol.  in  H,0.  (Werner  and 
Coetachescu,  B.  1908,  41.  4243.) 

+3HH/).  Sol.  in  H,0.  (Poulenc,  C.  R. 
1893,  U6. 255.) 

HE/).  81.  sol.  in  H,0.  (Werner  and 
Coitacheecu,  B.  1906,  41. 4242.) 

+9H/).  VioiH  mndifieaiim.  Very  si.  sol. 
IB  H/).  Insol.  in  alcohol.  Sol.  in  HCl,  and 
KOH+Aq.    (Fabris,  Gass.  ch.  it.  20.  582.) 

Cknmhmi  Aezafliutfide,  CrF«. 

Decwnp.  by  H|0  with  evolution  of  heat. 
Benelios.) 

Correct  composition  is  CiOiFj.  (Oliveri, 
Gtti.  ch.  it.  16.  218.) 

Chnnic  colwltoos  fluoride,  CrFi,  CoFs+ 
7H,0. 
EMfly  sol.  in  H,0.    (Petersen,  J.  pr.  (2) 
«.60.) 


Chromic  cupric  fluoride,  CrCuFi+5HtO. 

Can  be  cryst.  from  HF+Aq.  (Higley,  J. 
Am.  Chem.  Soc.  1904,  86.  630.) 

Chromic  nickel  fluoride,  CrFs,  NiFt+7HtO. 

Somewhat  more  sol.  in  H2O  than  CrFj. 

CoF,-f7H,0.    (Petersen,  J.  pr.  (2)  40.  61.) 

Chromic  potassium  fluoride,  CrFi,  3KF. 

Nearly  insol.  in  HtO.  (Christensen,  J. 
pr.  (2)  85. 161.) 

CrF,,  2KF-f  HiO.  Nearly  insol.  in  H,0. 
Sol.  in  oonc.  HCl-fAq.     (Christensen.) 

Chromic  sodium  fluoride,  CrFi,  2NaF+HtO. 
(Wagner,  B.  19. 896.) 

Chromic  thallous  fluoride,  2CrF|,  3TIF. 

Sol.  in  hot  HaO,  less  sol.  in  cold.  SI.  sol. 
in  HF.    (Ephraim,  Z.  anorg.  1909,  61.  242.) 

Chromic  zinc  fluoride,  CrFs,  ZnFa+7HiO. 

Can  be  ciyst.  from  HF-f-Aq.  (Higley,  J. 
Am.  Chem.  Soc.  1904,  86.  630.) 

Colloidal  solution  is  p^ectly  clear. 
(Biltz,  B.  1902,  86.  4433.) 

Chromous  hydroxide,  CiOsHs. 

Decomp.  by  HtO,  especially  if  hot.  (Pe- 
ligot,  A.  ch.  (3)  18.  539.) 

Slowlv  sol.  in  cold  cono.  acids,  even  aqua 
regia:  almost  insol.  in  dil.  acids.  (Moberg,  J. 
pr.48.119.) 

Chromic  hydroxide,  CraOg,  xHsO,  probably 
CfjOiHe. 
Insol.  in  HsO.  Easily  sol.  in  acids.  Easily 
sol.  in  cold  KOH,  or  NaOH-f-Aq;  much  less 
sol.  in  cold  NHiOH-fAq;  the  presence  of 
NH4CI  has  no  influence  upon  solubility 
in  NH40H-f-Aq.  (Freeenius.)  Insol.  in 
NH40H-fAq    if    it    has    been    thoroughly 

aroonAQ 

InsoL  in  KCN-fAq,  but  si.  sol.  in  KCN-f 
HCN-fAa.    (Rodgers,  1884.) 

Gradually  sol.  in  dil.  FeCls-f  Aq;  after  three 
months,  2  mols.  CrsO«H«  are  dissolved  by  1 
mol.  FeCls  without  pptn.  of  FesO»H«.  (B^ 
champ,  A.  ch.  (3)  67. 296.) 

Alsl  sol.  in  CrCls+Ao;  in  four  months.  1J4 
mols.  CrsOeHo  are  dissolved  by  1  mol.  QOls. 
(B6champ.| 

Sol.  in  (Jr(NOs)s+Aa,  and  clear  solution 
formed  as  long  as  3  mols.  HNOs  are  present 
for  8  mols.  CrsOs.  (Ordway,  Sill.  Am.  J.  (2) 
27.  197.) 

Chromic  hydroxide,  pptd.  by  alkalies  is 
easily  sol.  in  excess  of  the  reagent;  after  being 
dried  in  a  vacuum,  however,  it  is  insol.  in 
alkalies.    (Herz,  Z.  anorg.  1901,  28.  344.) 

Freshly  pptd.  it  is  sol.  in  aq.  alkali,  but  it 
is  readilv  cnanged  into  a  modification  which  is 
insol.    (llerz,  Z.  anorg.  1902,  81.  352.) 

The  solubility  of  chromic  hydroxide  in  an 
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aqueous  solution  of  red  chromic  chloride  is 
not  directly  proportional  to  the  concentration 
of  the  latter — a  basic  chloride  is  probably 
formed.    (Fischer,  Z.  anorg.  1904,  40.  43.) 

Not  pptd.  in  presence  of  Na  citrate.  (Spil- 
ler.) 

Insol.  in  amylamine+Aq;  not  pptd.  in 
presence  of  alkali  tartrates,  sugar,  etc. 

CriOtH<+4HsO.    Difficultly  sol.  in  acids. 

CriO«H«4-HiO.     Extremely    hygroscopic. 

Exists  in  a  soluble  modification,  obtained 
by  dialysis;  solution  can  be  diluted  with  pure 
HiOy  but  gelatinizes  with  traces  of  sialts. 
(Graham,  Roy.  Soc.  Trans.  1861.  183.) 

Cr,Oi(OH)i.    Insol.  in  boiling  dil.  HC1-|- 

CrjO(OH)i  (Guignet*8  green).  Scarcely 
sol.  in  boilmg  HCl+Aq.  (Salv6tat,  C.  R. 
48.  295.) 

Guignet  gave  formula  as'  2CriOj-f  3HiO. 


Chromochromic  hydroxide,  Crs04,  HsO(7). 

Slightly  attacked  by  acids.     (Pehgot,  A. 
ch.  (3)  12.  539.) 


Chromous  iodide,  Cris. 

Easily  sol.  in  HiO.    (Moissan,  A.  ch.  (5) 
26.  401.) 


Chromic  iodide,  Crls(7). 

Insol.  in  cold,  sol.  in  hot  HsO,  but  no  sepa- 
ration occurs  on  cooling.    (Berlin.) 

+9HjO.  Hygroscomc.  Sol.  in  alcohol  and 
acetone.  Insol.  in  CHClt.  (Higlev,  J.  Am. 
Chem.  Soc.  1904,  26.  628.) 


Chromous  iodide  hydrazine,  Cris,  2N2H4. 
(Traube,  B.  1913,  46.  1507.) 


Chromimn  nitride,  GrN. 

Insol.  in  dil.  acids  and  alkalies,  cone. 
HNOi,  HCl,  or  HF-f  Aq,  even  on  heating. 
Slowly  sol.  in  hot  aqua  regia  or  cold  H,S04. 
Sol.  in  cold  solutions  of  alkali  hypochlorites. 
(Ufer,  A.  112.  281.) 

Insol.  in  HCl,  HNOj  and  aqua  regia. 
(F^r^e,  BuU.  Soc.  1901,  (3)  26.  618.) 

Unacted  upon  by  acids  at  ordinary  temper- 
atures.   (Smits,  Chem.  Soc.  1897,  72.  (2)  33.) 

CriNj.  Slowly  attacked  by  cone.  HNOi 
and  by  HNOi -f  HCl.  All  other  reagents  are 
without  action.  (Henderson  and  Gdletly,  J. 
Soc.  Chem.  Ind.  1908,  27.  387.) 

CrNs.    See  Chromium  azoimide. 


Chromous  oxide,  CrO. 

Insol.  in  HNOi  and  dil.  H,S04-f  Aq. 

Sol.  in  HCl.    (F^r^e,  Bull.  Soc.  1901,  (3) 
26.  619.) 


Chromic  oxide,  CrsOs. 

When  ignited  is  nearly  insoL  in  acid&  but 
dissolves  in  H1SO4  by  long  boiling,  uisol. 
in  liquid  HCl.    (Gore.) 

Insol.  in  acetone.  (Fidmann,  C.  C.  1899. 
II,  1014.) 

Solubility  in  (calcium  sucrate+sugar)  + 
Aq. 

1  1.  solution  contaming  418.6  g.  sugar  and 
34.3  g.  CaO  dissolves  1,07  g.  CrtO*;  1  L  solu- 
tion containing  296.5  g.  sugar  and  24.2  g.  CaO 
dissolves  0.56  g.  CrtOs;  11.  solution  contain- 
ing 174.4  g.  sugar  and  14.1  g.  CaO  dissolves 
0.20  g.  CrsO,.  (Bodenb<Nider,  J.  B.  1866. 
600.) 

See  also  Chromic  hydroxide. 

+HsO.  The  compound  to  which  Bunsen 
gave  the  formula  CrtO*.  Insol.  in  acids,  but 
easily  attacked  by  HNO,.  (F^rde,  Bull.  Soc. 
1901,  (3)  26.  620.) 


Chromochromic  oxide,  Cri04»CrO,  CriOs. 

Known  only  in  form  of  hydroxide,  wlvch 

4-3HjO.  Stable  in  dry  air.  Deoomp.  in 
moist  air.    (Baued,  C.  R.  1898, 127.  552.) 

Cr405,  or  Cr«0«  (?).  Insol.  in  acids  or  in 
aqua  regia.    (Bunsen,  Pogg.  91.  622.) 

Not  obtainable.   (Geuther,  A.  U8.66.) 

Formula  is  Cr,0,-f-HiO.    (F6r6e.) 


Chromium  frtoxide,  CrO|. 

Deliauescesit,  and  very  sol.  in  HtO,  to 
form  solution  of  HjCrOi  or  HjCrjOT. 

Solubility  in  HjO  at  t^ 


t** 
%CrO, 


0*  15**         50**  99* 

62.08      62.38      64.55      6L39 


(Mylius  and  Funk,  Gm.  K.  8.  1,  1332.) 


Sat.  CrO«-hAq  contains  at:. 

0° .  20**  60** 

61.54        62.52        65.12%  CrO,. 

(Koppel  and  Bliunenthal,  Z.  anorg.  1907,  63. 

228.) 


The  system  CiO,— HjO  has  been  studied 
at  temp,  from  0*'to— 74".  In  the  lunits  oi 
concentration  investigated,  from  0  —  71.29? 
CrO,,  no  hydrate  of  CrO,  cryst.  from  the 
aq.  solution.    (Kremann,  M.  1911, 32. 622.) 

Sat.  CrOj-fAq  contains  at: 


82** 
66 


lOO" 
67.4 


115** 

68.4%  CiO,. 


(Kremann,,^\9«^620.) 
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SohibiUty  in  H,0  at**. 


f 

%  by  wt.  CiOi 

Solid  phaae. 

-0.9" 

3.6 

Ice 

-1.9 

7.8 

tt 

-3.7 

11.5 

tt 

-4.8 

14.1 

u 

-10.95 

24.9 

« 

-11.7 

25.2 

n 

-18.75 

33.5 

tt 

-25.25 

39.2 

a 

-43.5 

49.1 

ft 

-60 

53.3 

tt 

-20 

61.7 

CiOi 

0 

62.24 

tt 

+24.8 

62.88 

tt 

40 

63.50 

tt 

65 

64.83 

tt 

90 

68.5 

It 

122 

70.7 

it 

19^196 

100 

tt 

BQchncr  and  Prins,  Z.  phys.  Ch.  1912,  81. 
114.) 


Sp 

gr.  of  CrO,+Aq  at  t". 

t* 

Sp.gr. 

%CiO« 

16.0 

1.0606 

8.25 

18.0 

1.0679 

8.79 

14.5 

1.0694 

8.79 

19  5 

1.0957 

12.34 

19.0 

1.1569 

19.33 

20.9 

1.20269 

31.83 

20.1 

1  20264 

31.83 

12.0 

1.20714 

31.83 

35.0 

1  20940 

32.59 

18.6 

1.21914 

32.59 

15  2 

1.22106 

32.59 

9.7 

1.22384 

32.59 

22.0 

1.3441 

37.77 

19.2 

1.3448 

37  82 

22.0 

1  34416 

37.82 

1.7028 

62.23 

(Zettnow,  Fogg.  14S.  474.) 


M  = 


Sp.  gr.  of  CiO,+Aq  (HjCiO^-f  Ao). 

aeeording  to  Mendelejeff  at  15^:  Z^ac- 
ending  to  Zettnow,  calculated  by  Ger- 
bu^(Z.  anal.  27.  300). 


CiOi 

M 

Z 

%CfO, 

M 

z 

5 

1.036 

1.037 

35 

1.324 

1.312 

10 

1.076 

1.076 

40 

1.383 

1.373 

15 

1.119 

1.118 

45 

1.445 

1.440 

30 

1.166 

1.162 

50 

1.510 

1.512 

25 

1.215 

1.208 

55 

1.579 

1.587 

30 

1.268 

1.258 

60 

... 

1.656 

B.-pt. 

of 

CrOs+Aq  at  ord.  pressure. 

B.-pt. 

G.  OOiin 

100  g.  of  the  solution. 

102^ 

10.81 

104 

24.08 

107 

36.47 

110.5 

45.15 

116 

54.56 

120 

61.54 

127 

71.24  sat.  solution 

(Koppel  and  Blumenthal,  Z.  anorg.  1907,  63. 
254.) 

Sol.  in  HsSO^;  the  solubility  is  least  when 
the  acid  contains  66%  HsS04  (Schrdtter); 
84.5%  H,S04  (BoUey). 

Very  sol.  in  HjSO*  of  1.85  sp.  gr.  81.  sol. 
in  col5  KHS04-f-Aq.    (Fritasche.) 

The  statement  that  CrOi  is  insol.  in  acids 
is  incorrect.  2.85  g.  (ignit^)  are  sol.  in  HNOs 
to  the  extent  of  2.58  g.  0.81  g.  (ignited)  are 
sol.  in  HNOi  to  the  extent  of  0.77  g.  (Jovit- 
schitsch,  M.  1909,  30.  48.) 

Practically  insol.  in  POCl,.  (Walden,  Z. 
anorg.  1910,  68.  312.) 

81.  sol.  in  liquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898^  20.  827.) 

Sol.  m  alcohol  with  decomp. 

Sol.  in  uihydrous  eih&. 

Sol.  in  acetic  anhydride.  (Fry,  J.  Am. 
Chem.  Soc.  1911,  88.  702.) 

Sol.  in  acetone.   (Naumann,  B.  1904, 4328.) 

Sol.  in  bensonitrile.  (Naumann,  B.  1914, 
47,  1369.) 

Sol.'  in  methyl  acetate.  (Naumann,  B. 
1909, 42. 3790.) 

Difficultly  sol.  in  ethyl  acetate.  (Nau- 
mann, B.  1910,  43.  314.) 

Chromium  oxide,  CriOt"2CrsO<,  CrOa. 
Cr80,»=3Cr,0|.  2CrO,. 
CrO,=-Cr,Oi,  CrO,. 
Cr»0„=Cr,0,,  3CiOi. 
Cr«0,»=Cr,Oi,  4CrO,. 
See  Chromate,  chromium. 

Chromium  peroxide,  CrxOrCO 

More  sol.  in  ether  than  in  HiO.  Ether 
solution  is  somewhat  more  stable  than  aque- 
ous solution.    (Aschoff^  J.  pr.  81.  401.) 

Formula  is  UrOt,  HjOj.  (Moissan,  C.  R. 
97.96.) 

Chromium  peroxide  ammonia,  CrOi,  3NHs. 

Sol.  in  HsO  with  partial  decomp. 

81.  sol.  in  NH40H-f  Aq. 

Sol.  with  decomp.  in  20%  acetic  acid. 
(Hofmann,  B.  1905,  38.  3060.) 

Chromium  ^roxide  potassium  cyanide, 
C1O4,  3KCN. 
Sol.   in   HtO.     Insol.   in   other  ordinary 
solvents.    (Wiede,  B.  1899,  32,  381.) 
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Chromic  ozychloride. 

¥rcm  CrsOt.  Sol.  in  HsO  as  long  as  1  mol. 
CrCli  is  present  for  2  J^  mols.  CrtO»H«.  (Ord- 
way,  Sill.  Am.  J.  (2)  27.  197.) 

Cr,0,,  2CrCl,.  Sol.  in  H,0.  (Kletzinsky, 
Zeit.  Ch.  1866.  277.) 

Cr,0,,  CrCl,=CiOCl.  Anhydrous,  Only 
partly  sol.  in  HjO. 

-fSHjO.  Very  deliquescent,  and  sol.  in 
H^.     (Peligot.) 

Cr,0,,  4CrCl,-f  6H,0  =Cr,0Cl4-f  2H,0. 
(Peligot,  J.  pr.  37.  38.) 

-f9H,0=Cr,OCl4-f3H,0.  Sol.  in  H,0 
(Moberg);  =Cr,(OH),Cl4-f2H,0.  (Schiff, 
A.  124.  167.) 

Cr,Oa,  7CrCl,=Cr/)Cl7.  Very  sol.  in  Hj,0 
with  decomp.  (Besson  and  Foumier,  C.  R. 
1909,  148.  1194.) 

Cr,0,,  8CrCl,+24H,0.  Sol.  in  H,0  (Mo- 
berg) ;  -  Cr,(OH)Cl,-f  4H,0.    (Schiff,  /.  c.) 

(CrO,)aCl,.  (Pascal,  C.  R.  1909,  148. 
1464.) 

Cr«0»Cl4.  Insol.  in  H,0.  (Pascal,  C.  R. 
1909,  148.  1464.) 

From  (DrOi. 

See  Chromyl  chloride. 

Chromic  ozychloride  potassium  chloride, 
CiOCl,,  2KC1. 

Decomp.  in  the  air. 

Sol.  in  cone.  HCl  without  decomp.  (Wein- 
land,  B.  1906,  39.  4043.) 

Chromic  ozychloride   rubidimn   chloride, 
CrOCl,,  2RbCl. 

Decomp.  in  the  air. 

Sol.  in  cone.  HCl  without  decomp.  (Wein- 
land,  B.  1906,  39.  4045.) 

Chromium  ozyfluoride,  Cr02Ft. 
See  Chromyl  fluoride. 

Chromium  phosphide,  CrP. 

Insol.  in  acids,  but  a  trace  dissolves  in 
aqua  regia.    Insol.  in  HF-f  Aq.    (Berzelius.) 

Not  attacked  by  acids  or  by  aqua  regia. 
(Granger,  C.  N.  1898,  77.  228.) 

Insol.  in  all  acids  except  a  mixture  of  HN0| 
and  HF.  (Maronneau,  C.  R.  1900,  130. 
658.) 

Insol.  in  mineral  acids.  (Dieckmann,  Z. 
anorg.  1914,  86.  295.) 

Insol.  in  aqua  regia.  (Granger,  C.  R. 
1897,    124,    191.) 

CraPi.  Insol.  in  mineral  acids,  f  Dieck- 
mann, Z.  anorg.  1914,  86.  295.) 

Chromous  selenide,  CrSe. 
(Moissan,  C.  R.  90.  817.) 

Chromic  selenide,  CrsSes. 

Insol.  in  H,0.    (Moissan,  C.  R.  90.  817.) 


Chromic  potassium  selenide,  K]CrsSe4. 

Insol.  in  HCl.  Easily  sol.  in  cone.  HXOa. 
(Milbauer,  Z.  anorg.  1904,  42.  451.) 

Chromium  silldde,  CrsSi. 

Sol.  in  fused  KNO«;  insol.  in  cold  HCl  and 
aqua  regia. 

Insol.  in  HF-f  Aq.  (Moissan,  C.  R.  1895, 
121.  625.) 

CrSi,.  Sol.  in  HF.  Insol.  in  HQ  and 
aqua  regia.    (Chalmot,  Am.  Ch.  J.  1^7,  19. 


Cr 


'riSis.  Insol.  in  dil.  HCl;  sol.  in  warm 
cone.  HCl  and  in  HF;  insol.  in  HNOt  and 
H,S04.    (Lebeau,  C.  R.  1903,  136.  1330.) 

CrsSi.  Sol.  in  HF;  insol.  in  other  a4ads; 
sol.  in  fused  KOH  and  fused  alkali  nitrates 
and  carbonates.  (Zettel,  C.  R.  1898,  126. 
834.) 

Chromous  sulidiide,  CrS. 

Insol.  in  H,0  or  K,S-f  Aq.    (Peligot.) 

Easily  sol.  in  acids.  (Moissan,  C.  R.  90. 
817.) 

Sol.  in  cold  cone,  acids. 

Sol.  in  molten  alkalies.  (Mourlot,  C.  R. 
1895,  121.  944.) 

Min.  Daubrelite. 

Chromic  sulphide,  CraSj. 

Insol.  in  HjO  or  alkali  sulphides  +  Aq.  SI. 
attacked  by  HCl-f  Aq.  (W.  MOller,  Fogg. 
127.  404.) 

HNO|+Aq  decomposes  or  not  acc<mling 
to  method  of  preparation.  Easily  decomp. 
by  aqua  regia. 

Insol.  in  caustic  alkalies -fAq. 

Insol.  in  KjS-fAq.    (Berzeuus.) 

Chromochromic    sulidiide,    Cr^4,«Cr6, 
Cr,S,. 
Insol.  in  H,0,  HCl,  or  dil.  H,S04+Aq. 
Easily  sol.  in  HNO|-fAq.    (Grttger,  W.  A.  B. 
81.  (2)  531.) 

Chromic  zinc  sulidiide,  CrsZnS4. 
(Grttger,  W.  A.  B.  1880,  81.  534.) 

Chromicyanhydric  acid. 

Cadmium  chromicyanide,  Cdi[Cr(CN)«]s. 

Readily  sol.  in  an  excess  of  KCN  and  in 
NH40H+Aq.  Decomp.  by  cone.  HQ, 
HNOj  or  HjSO*.  Slowly  decomp.  by  coW, 
rapidly  by  hot  dil.  HCl,  HNO,,  or  H,804. 
Quickly  dissolved  by  aqua  regia.  Deoomp. 
by  boiliM  with  NaiOj,  by  NaOH-fAq  and 
by  NajCUa-fAq.  Slowly  decomp.  by  boiling 
acetic  acid.  (Cruser  and  Mifler,  J.  Am. 
Chem.  Soc.  1906,  28. 1136.) 

Cobaltous  chromicyanide,  Coi[Cr(CN)i]s. 

Sol.  in  cold,  readily  sol.  in  hot  oonc.  HCl 
or  H:S04.     SI.  sol.  even  in  boiling   cone. 
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HNO».  Slowly  sol.  in  cold  dil.  H2SO4,  HCl 
or  HNOi.  Readily  sol.  in  boiling  dil.  HCl  or 
H3SO4.  Decomp.  but  not  entirdy  dissolved 
by  aqua  regia.  Readily  sol.  in  an  excess  of 
KCN.  Decomp.  by  NH4OH.  NaOH  or 
XajCOi-fAq.  Decomp.  by  boiling  with 
XajOs.  Insol.  in  cold  or  boiling  acetic  acid. 
(Cruaer  and  Miller.) 

Capnms  chroinicyanide,  Cu<Cr(CN)6. 

Sol.  in  KCN,  cold  cone,  or  boiling  dil. 
HNOi-f  Aa.  Slowly  sol.  in  cold  cone.  H1SO4,, 
still  more  slowly  sol.  in  dil.  H1SO4  but  rapidly 
sol.  in  hot  dil.  and  oonc.  HtSOi.  R^Mlilv 
decomp.  bv  aqua  regia.  Decomp.  by  dil. 
or  cone.  BlCI,  slowly  going  into  solution  in 
the  cold,  but  quickly  on  boiling.  (Cniser 
and  Miller.) 

Cttprk  chromieyanide,  Cu»[Cr(CN)«]s. 

Slowly  sol.  in  cold  dil.  HCl,  HNO,  or  HjSO*: 
on  boiling  the  first  two  readily  dissolve  it, 
bot  the  H2S04  dissolves  it  only  slowly.  Sol. 
in  a^ua  regia  or  cold  cone.  HtS04.  Readily 
aol.  m  cold  or  hot  cone.  HCl.  Decomp.  by 
ccidf  dissolved  by  boiling  HNO3.  Decomp. 
by  boiling  NajOj  +  Aq.  Decomp.  bv  NH4OH, 
NaOH  or  NaiCO,-f  Aq.  Readily  sol.  in 
an  exoesB  of  KCN+Aq.  Insol.  in  cold  acetic 
add.    (Cruaer  and  Miller.) 

Nkkel  chTomieyanide,  Ni2[Cr(CN)e]t. 

Slowly  sol.  in  cold,  readily  sol.  in  hot  dil. 
HCl,  BtNO,  or  HjSOi.  Slowly  sol.  in  cold, 
readily  sol.  in  hot  cone.  HtS04,  HCl  or 
HNO|.  Slowly  decomp.  by  cold,  rapidly 
by  boiling  aqua  regia.  Readily  sol.  in  excess 
of  KCN.  Sol.  m  NH40H+Aq.  Decomp.  by 
XaOH,  Na,CO,+Aq  or  NaiOj-f  Aq.  Insol. 
in  ooldj  r1.  sol.  in  boiung  acetic  acid.  (Cruser 
and  Miller.) 

Potmsmm    tfaallous    chromieyanide, 

K,TlCr(CN)e. 
i  Fischer  and  Benzian,  Ch.  Z.  1902,  26.  50.) 

ThiDcNis  chromieyanide,  TlaCr(CN)6. 

Easily  sol.  in  HsO.  (Fischer  and  Benzian, 
Ch.  Z.  1902,  26.  50.) 

Zinc  dirooiicyaiiide,  Zns[Cr(CN)«]s. 

Inac^.  in  HsO.  Sol.  in  excess  of  NH4OH, 
XgOH  and  KCN-fAq.  Decomp.  by  Na,CO, 
+Aq.  Sol.  in  cold  dil.  HCl.  Slowly  sol. 
in  dfl.  H]SO«  and  in  dil.  HNO|.  By  boiling 
with  diL  adds  a  clear  solution  is  quickly 
obtained.    (Cruser,  Dissert.  1906.) 

ChrofDlsalphocyanhydric  add. 

ra^fhwn    chromisulphocyanide, 
GBiCr(SCN),-h2H^. 
Lew  sol.  in  HtO  than  K  salt.     (Osann, 
Dissert.  1907.) 


Lithium    chromisulphocyanide, 

Li,Cr(SCN)«-fE0. 
Extremely  deliquescent.    (Osann.) 

Rubidium  cbromisulphocyanide, 
Rb,Cr(SCN).+4H,0. 
Appreciably  less  sol.  in  HsO  and  alcohol 
than  the  K  salt.    (Osann.) 

Chromocyandric  add,  H4Cr(CN)<. 

Decomp.  rapidly  on  air.  Sol.  in  HjO 
(Moissan,  A.  ch.  (6)  4. 144.) 

Potassium  chromocyanide,  K4Cr(CN)«. 

Very  sol.  in  HjO;  100  pts.  Hrf)  dissolve 

32.33  pts.  at  20**.     Much  more  sol.  in  hot 

HfO.     Insol.  in  alcohol,  ether,  benzene,  or 

chloroform.    (Moissan,  A.  ch.  (6)  4.  136.) 

Above  salt  was  K|Cr(CN)«.    (Christensen.) 

-f  3H2O.    (Christensen,  J.  pr.  (2)  31.  166.) 

Chromoiodic  add,  CrOi,  HIOs+2HsO. 
Deliquescent.    (Berg,  C.  R.  104.  L514.) 

Ammonium  chromoiodate,  CrOs,  NH4IOS+ 
H,0. 
Moderately  sol.  in  H2O.    (Berg.) 

Lithium  chromoiodate,  CrOs,  lilOa+HjO. 
Very  sol.  in  HiO.    (Berg.) 

Magnesium  chromoiodate. 
Sol.  inHjO.    (Berg.) 

Potassium  chromoiodate,  CrO<,  KIOs. 

Sol.  in  HiO.    (Berg.) 

-fH,0=KCrIHj07.  SI.  decomp.  by  H,0. 
(Blomstrand,  J.  pr.  (2)  40.  331.) 

Silver  chromoiodate,  CrOj,  AglOj. 

SI.  attacked  by  cold,  rapidly  decomp.  by 
hotH,0.    (Berg,  C.  R,  111.  42.) 

Sodium  chromoiodate,  CrO,,  NalOi+H^O, 
Very  sol.  in  H,0.    (Berg.) 

Chromosulphocyanhydric  acid. 

Sodium  chromosulphocyanide, 

Na,Cr(SCN),-f  10,  or  11H,0. 
Unstable. 

Decomp.  by  HjO.  (Koppel,  Z.  anorg. 
1905,  46.  360.) 

Chromosulphuric  add,  HsCrs(S04)4. 

Sol.  in  HsO  in  all  proportions,  but  solution 
is  easily  decomp.  on  standing  or  boiling 
(Recoura,  Bull.  Soo.  (3)  9.  586.) 

H4Crs(S04)i.    As  above. 

H«Cr,(S04)«.    --^  aboY^.\^OOgie 
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Ammonium  chromosuliihate, 
(NH4),Cr2(S04)4+6H,0. 
Sol.  in  H]0  after  a  few  minutes.   (Reooura.) 

Chromium   potassium   chromosulphate. 

lCr,(S04),(M)4]K,,rCr,(S04).(Cr04),]K4, 
and  [Cr,(S04)i(CV04)«lK«. 
Sol.  in  HiO.    (Recoura,  Bull.  Soc.  1897,  (3) 
17.  934.) 

Potassium    chromosulphate,    KsCr2(S04)4+ 
4H,0. 
Sol.  in  HfO  in  a  few  minutes.    (Recoura, 
BuU.  Soc.  (3)  9.  690.) 

Sodium    chromosulphate,    NasCr](S04)4+ 
lOHjO. 

As  K  salt.    (Recoura.) 

Chromotelluric  acid. 

Ammonium  chromotellurate, 
2(NH4)tO,  4CrO,,  TeO,. 
Sol.  iaHjO.    (Berg,  C.  R.  1911, 162. 1588.) 

Potassium  chromotellurate, 
2K,0,  4CiO|,  TeOa. 

SI.  sol.  in  cold  HsO  without  decomp. 

Sol.  in  boiling  HjO.  (Berg,  Bull.  Soc. 
1911,  (4)  9.  583.) 

Chromous  acid,  HsCr204«CrsOi,  HjO. 

Chromic  hydroxide  shows  slightly  acid  prop- 
erties, and  salts  corresponding  to  the  above 
acid  are  known. 

Aluminum     ferrous    magnesium    chromite 
(chrome  iron  ore),  (Fe,  Mg)0, 
(Cr„  A1,)0,. 
Insol.  in  HtO  or  acids,  even  a  mixture  of 

H,S04  and  HF.    (Ebehnen.) 

Barium  chromite,  BaCr804. 

Insol.  in  HjO.  (Gerber,  Bull.  Soc.  (2)  27. 
436.) 

Barium  tdrachromite,  BaO,  4CrsOa. 

Undecomp.  by  steam  at  red  heat:  insol. 
in  HCl,  H/O4,  HNO,;  sol.  in  fused  KOH-f- 
KNOi;  decomp.  in  the  air.  (Dufau,  C.  R. 
1896, 122. 1126.) 

Cadmium  chromite,  CdCrs04. 

Not  attacked  by  acids.  (Viard,  C.  R.  109. 
142.) 

Calcium  chromite,  CaCrs04. 

InsoL  in  H,0.  (Gerber,  Bull.  Soc.  (2)  27. 
436.) 

Insol.  in  HCl,  HF,  HNO„  H,S04;  sol.  in 
gaseous  HCl  and  HF  at  red  heat:  sol.  in 
fused  KOH,  KNO,,  KCIO,,  K,COi.  (Dufau, 
C.  R.  1895,  121.  690.) 


2CaO,  Cr,0,.  Insol.  in  H/).  KOH,  or 
NH40H-hAq;  slowly  decomp.  by  HsOOa, 
or  MsCOs-fAq;  insol.  in  sugar  solution. 
(Pdouze,  A.  ch.  (3)  88.  9.) 

4CaO,Cr,0|.  Attacked  by  H,0.  (Mois- 
san,  C.  R.  1894, 119. 188.) 

Cobaltous  chromite,  CoCrjO^. 
rEUiot,  Dissert,  Gsttingen,  1862.) 

Cuprous  chromite,  GutO,  CrsOt. 

Insol.  in  HNOi+Aq(sp.  gr.  1.4).  (Wahler, 
Z.  phys.  Ch.  1908,  62.  445.) 

Cupric     chromite     basic,     5CuO,     4CrsO,. 
(Wtthler,  Z.  phys.  Ch.  1908,  621  445.) 

Cupric  chromite,  CuCrs04. 

Not  attacked  by  HNOa-|-Aq.  (Persoa,  A. 
ch.  (3)  28.  283.) 

Not  attacked  by  cone.  HCl. 

Insol.  in  dil.  acids.  (Wtthler,  Z.  phys. 
Ch.  1908,  62.  446.)    * 

CuO,  3CnO|.  (Rosenfeld,  B.  1879,  12. 
958.) 

Glucinum  chromite,  GlCrs04. 
Insol.  in  HjO.    (Mallard,  C.  R.  108.  1260.) 

Iron  (ferrous)  chromite  (chrome  Inm  ore). 

See  Chromite,  aluminum  ferrous  magne- 
sium. 

Iron  (fern^erric)  chromite,  FeO,  FesOt,  CtjOi. 
Not  attacked  by  HCl+Aq.     (Ebelmen.) 

Iron  (ferrous)  magnesium  chromite. 

Insol.  in  HCl-f-Aq.  Scarcely  attacked  by 
H,S04. 

Lead  chromite,  PbCri04. 

Ppt.  Insol.  in  KOH+Aq.  (Chancel, 
C.  R.  48. 927.) 

Lithium  chromite,  LiiCrs04. 

Very  si.  sol.  in  acids.  (Wejrberg,  C.  C. 
1906,11.  1659.) 

Magnesium  chromite,  MgO,  2CrsO|. 

Insol.  in  HjG.  (Nichols,  Sill.  Am.  J.  (2) 
47.  16.) 

MgOrsO/.  Insol.  in  acids  or  alkalies,  ex- 
cept Doiling  HtS04.  (Schweitzer,  J.  pr.  89. 
259.) 

Could  not  be  obtained.  (Viard,  BulL  Soc. 
(3)  8.  934.) 

Easily   attacked   by  boiling  H|S04+Aq. 

Lees  easily  by  HCl  or  HF+Aq  not  at- 
tacked by  boiling  HNO,.  (Dufau,  C.  R. 
1896,  128.  886.) 

2MgO,  CrsOs.  Insol.  in  H]0  or  acids. 
(Nichob.) 

5MgO,  4CrsO|.  Insol.  in  adds.  (ViaRL 
C.  R.  112.  1003.) 

3MgO,2Cr,0,.   As  above.    (V.) 
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Maafuiese  chnmiite,  MnCrt04. 

Entirely  inaol.  in  acids.  (Ebelmen,  A. 
ch.  (3)  88.  44.) 

Zinc  cfanMnite,  ZnCriOi. 
losol.  in  acids  and  alkalies.    (Viard,  C.  R. 

109. 142.) 
-fxH^.   (Chancel,  O.  R.  48. 927.) 
3ZnO,  2Cr,0,.    As  above.    (Viard,  C.  R. 

112. 1003.) 
6ZnO,  SCtjO,.  As  above.  (V:) 
8ZnO,  SCtiO,.   (Grttger,  M.  1904,  26, 

520.) 

ChromoTanadic  acid. 
AnmuMitiim  chromovanadate,  2(NH4)sO, 
2Cr03,  V,0,+7H,0. 
Sol.  in  H,0.    (Ditte,  C.  R.  102.  1105.) 

Chromyl  amide,  CiOt  (NHs)s. 
Sol.  in  H/).   (Ohly,  C:  N.  1899, 80. 134.) 

Oiromjl  «ii6clilo£ide,  (CrOOtCU. 

Ddiquescent,  sol.  in  HsO  with  decomp., 
insoL  in  dry  ether.  (Pascal,  C.  R.  1909, 
148, 1463.) 

Chromyl  chloride  (chlorochromic  acid) . 
CiCCU. 

Deoomp.  by  HsO  with  evolution  of  much 
heat  Sol.  in  glacial  acetic  add  without  de- 
composition. 

Sol.  in  ecu,  CJif,  (mol.  wt.  det.).  (Oddo, 
Gau.  ch.  it.  1899,  29.  (2)  318;  Chem.  Soc. 
1900,  78.  (2)  75.) 

rricfanmyl  chloride,  CrtOiCU. 

Dehquesoent.  Sol.  in  HiO  with  jppradual 
deoompoeition.  Sol.  in  cone.  HCl+Aq. 
Thorpe,  Chem.  Soc.  (2)  8.  31.) 

Scarcely  sol.  in  CSs. 

SoL  in  alcohol  and  ether.  (Rawson,  C.  N. 
1SS9.  69.  185.) 

ChRMnyl  chkridet. 
PromCriOi. 
5e»  Ghromiom  ozychlorides. 

Chfomjrl  chkvide  nitrogen  ^^/rozide, 
O»a»07,  2N0,. 
S(d.  in  H|0  with  decomp.    (Thomas,  C.  R. 
im,  129.  828.) 

Chroinyl  fluoride,  CiOsFt. 

Deoomp.  by  H|0  with  evolution  of  heat. 
^OfireriJ&tfs.  ch.  it.  16. 218.) 

See  Silicate,    aluminum,    AlsO.,    Si0s+ 


X,. 


Cobalt,  Co. 

Not  attacked  by  H,0. 

Sol.  in  dil.  HCl,  or  HjSO*,  or  HNO.+Aa. 
Cone,  hot  H1SO4,  and  HNOi  decomp.  with 
evolution  of  SOj  or  NO  gas. 

Exists  also  in  passive  state,  ^ee  Iron. 
(Nickles,  J.  pr.  61.  186.) 

Sol.  in  cone.  KOH-f  Aq  when  in  finely 
divided  state.    (Winkler,  J.  pr.  91.  211.) 

Sol.  in  NH40H-f-Aq  in  presence  of  air. 
(Hodgkinson  and  Bellairs,  C.  N.  1896, 71. 73.) 

Cobalt  ammonia  compounds. 

See— 

Anhydrooxycobaltamine  compounds, 

[Co(NH.).),[g;ogjj 

Bromotetramine  cobaltic  compounds, 
BrCo(NH,)4X,. 

Bromopurpureocobaltic  compounds, 
BrCo(NH,)*X,. 

Carbonatotetramine  cobaltic  compounds, 
(COi)Co(NH,)4X. 

Chlorotetramine    cobaltic    compounds, 
ClCo(NH,)4X, 

Chloropurpureocobaltic  compounds, 
ClCo(NH,),X, 

Croceocobaltie  compounds, 
Co(NH,)4(NO,),X. 

Decamine  cobaltic  sulphite, 
Co,(NH,),o(SO,),. 

Diamine  cobaltic  nitrites, 
Co(NH|),(NO,)4M. 

Diduocobaltic  compounds,  Co<^NH|)sX|. 

Flavocobaltic  compounds, 
(NO,)«Co(NH,)4X. 

Fuscocobaltic  compounds, 
(OH)CofNH|)4X,. 

lodotetramhie  cobaltic  compounds, 
IC0(NH,)4X,. 

Luteocobaltic  compounds,  Co(NHs)«Xi. 

Melanocobaltic  compounds, 
[Co(NH,),Cl,],,  NHiCL 

Nitratotetramine  cobaltic  compounds, 
(NO,)Co(NH,)4X,. 

Nitratopurpureocobaltic  compounds, 

(NO),coara,)»x,. 

Nitritocobaltic  compounds, 
(NO,)Co(NH,),X,. 

Octamine  cobaltic  compounds, 
Co,(NH,).X.. 

( »Tetramine  cobaltic  compounds, 
Co(NH,)4X,. 

Ozycobaltamine  compounds, 
Co,(NH,),o(OOH)X4. 

Praseocobaltic  compounds,  Co(NH|)4X|. 

Purpureocobaltic  compounds, 
Co(NH,)»X,. 

Roseocobaltic  compounds, 
Co(NH,),(OH0X,. 

Sulphatotetramine  cobaltic  compounds^ 
(SOi)Co(NHi)4X. 

Sulphatopurpureocobaltic  compounds. 

(S04)C0(NH,)»X.       Digitized  by  ^OOglC 
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"Tetramine  cobaltic"  compotmds, 
Co(NH,),X,. 
Xandiocobaltic  compounds, 

(NO,)Co(NH,).X,. 

Cobalt  arsenide,  CoAs. 

As  Ck),A8i.  (Ducelliez,  C.  R.  1908,  147. 
426.) 

CoAsi.  As  CotAss.  (Ducellies,  C.  R. 
1906,  147.  425.) 

CosAsg.  As  CotAss.  (Ducelliez,  C.  R. 
1908,  147.  425.) 

CoiAsi.  y&ry  si.  attacked  by  hot  cone. 
HCl,  lees  by  H,S04.  Easfly  sol.  in  HNO, 
and  aqua  regia.  SI.  attacked  by  fused  al- 
kalies and  alkali  carbonates.  (Duoellies, 
C.  R.  1908,  147.  425.) 

CoAsj.  Min.  SkuUerudite.  Sol.  in  HNOs 
+Aq,  with  separation  of  AsjOj. 

Cobalt  arsenide  sulphide,  CoAss,  CoSt. 

Min.  CobaUUe,  Sol.  in  HNO|-fAq,  with 
separation  of  S  and  AsiOg. 

Glaucodote.  Completely  sol.  in  HNOj-|- 
Aq. 

Cobalt  azohnide,  basic,  Co(OH)N, 

Insol.  in  HjO. 

Sol.  in  HN,-f  Aq.  (Curtius,  J.  pr.  1898,  (2) 
68.300.) 

Cobalt  potassium  azounide,  KN|,  Co(Ni)2. 

Sol.  in  HsO ;  Aq.  solution  deoomp.  on  boiling. 
(Curtius,  J.  pr.  1898,  (2)  68. 301.) 

Cobalt  boride,  CoiB. 

Attacked  by  HNOi.  (Jassonneix,  C.  R. 
1907,146.240.) 

CoB.  Deoomp.  by  moist  air  and  by  al- 
kali nitrates,  chlorates,  hydroxides  and  car- 
bonates: decomp.  by  steam  at  red  heat  and 
by  acids.    (Moissan,  C.  R.  1896, 188.  425.) 

Not  attacked  by  HCl:  rapidly  attacked 
l>y  HNO|.  Not  attacked  by  dil.  but  decomp. 
by  cone.  HjSO*.  Rapidly  attacked  by  aqua 
regia.    (Moissan,  A.  ch.  1896,  (7)  9. 272.) 

CoB,.    (Jassonneix,  C.  R.  1907, 146. 241.) 

Cobaltous  bromide,  CoBrs. 

Ddiqucsc^it.  Sol.  in  HtO,  alcohol,  and 
ether. 


Sat.  CoBrt+Aq  contains  at: 
59*         75*         97" 
66.7        66.8        68.1%  CoBr,. 
(fitard,  A.  ch.  1894,  (7)  8.  542.) 


Nearly  insol.  in  AsBrs.  (Walden,  Z.  anorg. 
1902,  89.  374.) 

Sol.  in  SOfCKOH).    (Walden.) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
2.  anorg.  1906,  61. 236.) 

Ig.  0)Br2  is  sol.  in  9.74g.  methyl  acetate 
^  18^  Sp.  gr.  1874**  of  sat.  solution  - 1.013. 
Naumann,  B.  1909,  48.  3792.) 


Difficultly  sol.  in  ethyl  acetate.  (Nau- 
mann, B.  1910,  48.  314.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann.  B.  1904,  87.  4328.) 

Mol.  weight  determined  in  pyridine. 
(Werner,  Z.  anorg.  1897,  16.  24.) 

+2,  and  6H,0.  (Hartley,  Chem.  See.  (2) 
18. 214.) 

Cobaltous    hydrazine    bromide    hydrazine, 
2CoBr,,  4N,H«HBr,  N,H4(?). 
Sol.  in  HiO  with  decomp.    (Ferratini,  C.  A. 
1918.  1613.) 

Cobaltous  mercuric  bromide,   basic, 

CoBr,,  HgBr,,  6CoO +206*0. 

(Mailhe,  A.  ch.  1902,  (7)  87.  369.) 

Cobalt  stannic  bromide. 
See  Bromostannate,  cobalt 

Cobaltous  bromide  ammonia,  CoBrt,  6NH«. 
Sol.  in  HtO  with  residue  of  cobalt  hydrox- 
ide.   (Rammelsberg,  Pogg.  66.  245.) 

Cobaltous  bromide  hydrazine,  CoBrs,  2NtH4. 
Decomp.  by  boiling  with  HfO.    (Franzen, 
Z.  anorg.  1908.  60.  270.) 

Cobalt  carbonyl,  Co(CO)4. 

Insol.  in  H|0.  More  or  less  sol.  in  CSt, 
ether,  alcohol  and  Ni(CX>)4.  ReUtively 
stable  with  non-oxidizing  acids.  Quiddy 
decomp.  by  oxiding  acids.  (Mond,  Hirts 
and  Cowap,  C.  N.  1908, 98. 165.) 

Cobaltous  chl<»ide,  CoCls. 

Deliquescent.  Sol.  in  HsO  with  evolution 
of  heat.  100  pts.  HsO  dissolve  43.3  pts.  CoClt 
at  0^    (Engd,  A.  ch.  (6)  17. 355.) 

100  pts.  sat.  CoCls+Aq  at  V  contain  pts. 
CoCls. 


Pt8. 

Pts. 

Pu. 

I 

CoCIf 

CoCU 

I 

CoCU 

-22 

24  7 

25 

34.4 

56 

48.4 

—  4 

28.0 

34 

37.5 

78 

48.8 

-f  7 

31.2 

41 

39.8 

94 

50  5 

11 

31.3 

45 

41.7 

96 

51.2 

12 

32.5 

49 

46.7 

112 

52.3 

(fitard,  C.  R.  118.  699.) 

Sp.  gr.  of  CoClf-hAq  containing — 
5  10  12         20      ^5%CoCl,. 

1.0496   1.0997   1.1579  1.2245    1.3002 
Sat.  solution,  1.3613. 
(Franz,  J.  pr.  (2)  6.  284.) 

Sp.  gr.  of  CoCls -fAq^containing  in  1000  g. 

HA  g.  CoCls-f  6H|0— 

119  g.(  -=  H  mol.)  238      357      476      594 

1.055  l.lOl    1.141    1.177    Ijm 

833         952         1071       1190 

1.238     1.264       1.287      1.309 
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Containing  g.  CoClj  (anhydrous) — 
65g.(  =  Hmol.)  130    195    260    325     390 
1.058  1.1121.164  1.213  1.260  1.304 

rGerlach,  Z.  anal.  88.  466.) 

Sp.  gr.  of  CoCli-fAq  at  room  temp,  con- 
taming: 

7.97        14.858      22.27%  CoCl,. 
1.0807       1.1613      1.2645 
(Wagner,  W.  Ann.  1883,  18.  267.) 

Sp.  gr.  <rf  CoClt-fAq  at  20**  containing  M 
g  mob.  of  salt  per  liter. 

M  0.01         0.025         0.05         0.075 

Sp.  gr.  1.001159  1.003052  1.006065  1.009190 

M  0.10  0.25  0.50  0.75 

Sp.  gr.  1.012386    1.03049    1.05492    1.09118 

M  1.0  1.5  2.0 

Sp.gr.    1.11847     1.17502    1.23637 

(Jones  and  Pearce,  Am.  Ch.  J.  1907,  38.  711.) 


Sp.  gr.  of  CoCli-f-Aq.  at  25**. 


(Wagner,  Z.  phys.  Ch.  1890,  6.  37.) 


SotabilHyinHCl+AqatO^   ^^^J^mob. 

CoCls  in  mgs.  in  10  com.  of  solution. 
HCl-mob.  HCl  in  mgs.  in  ditto.  H,0 
-g.  HiO. 


CoCb 
2 


62.4 
58.525 
50.8 
37.25 
12.85 
4.76 
12.0 
25.0 


HCl 


0 

3.7 
11.45 
25.2 
55  0 
74.75 
104.5 
139.0 


CbCb 
+HCI 


62.4 
62.2 
62.25 
62.45 
67.85 
79.^ 
116.5 
164.0 


Sp.  gr. 


1.343 
1.328 
1.299 
1.248 
1.167 
1.150 
1.229 
1.323 


H.O 


9.36 
9.34 
9.27 
9.13 

8^46 
7.5 


(Engd,  A.  ch.  (6)  17. 355.) 

Insol  in  liquid  NH|.  (Franklin,  Am.  Ch 
^.1898,20.827.) 

Sol  m  alcohol. 

Sat  solution  in  alcohol  (0.792  sp.  gr.)  con- 
^  23.66  %  Coa.  and  has  ep,  gr.  - 1.0107. 
^lakbr,  J.  pr.  91.  209.) 

Very  soL  in  ether. 
^  WP  pti,  absolute  ether  dissolve  only  0.021  g. 
Coa,.    (Bcdtker,  Z.  phys.  Ch.   1897,  22. 


100  g.  formic  acid  (95%)  dissolve  6.2  g. 
CoCl,  at  20.2*.  (Aschan,  Ch.  Z.  1913,  87. 
1117.) 

Ig.  CoCls  is  sol.  in  271g.  methyl  acetate 
at  18".  8p.  gr.  1874"  of  sat. ^solution =0.938. 
(Naumann.  B.  1909,  42.  3791.) 

Difficultly  sol.  in  ethyl  acetate.  (Nau- 
mann, B.  1910,  43. 314.) 

100  pts.  acetone  dissolve  8.62  pts.  anhy- 
drous CoClj.  (Krug  and  M'Eh-oy,  J.  Anal. 
Ch.  6. 184.) 

0.08  pts.  sol.  in  100  pts.  ethyl  acetate  at  14"*. 
0.26  "  '•  "  100  "  *^  '•  "  79". 
9.11    "      "  "  100  "  acetone  "    0". 

9.28   "       "  "  100  "        "  "22.5". 

(Laszczynski,  B.  1894,  27, 2286.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899,  II. 
1014.) 

1  g.  CoCls  is  sol.  in  36.4  g.  acetone  at  18". 
Sp.  gr.  of  sat.  solution  18"/4"  =0.825.  (Nau- 
mann, B.  1904, 87. 4334.) 

100  g.  acetonitrile  dissolve  4.08  g,  CoCl,  at 
IS".    (Naumann  and  Schier,  B.  1914, 97. 249.) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  61.  236.) 


Solubility  in  pyridine  at  t". 

t« 

G.  CoCli  sol.  in 
100  g.  pyridine 

Solid  phase 

—50.3 

0.4200 

—45.0 

0.4204 

—30.0 
—19  6 

0.4224 
0.4227 

CoCl,,  OCHsN 

—10.0 

0.4329 

0 

0.4326 

+23.0 

0.572   • 

25.0 

0.578 

34.6 

0.755 

37.6 

0.760 

44.6 

0.959 

47.2 

1.029 

CoCl,,  4C,H5N 

51.0 

1.122 

55.0 

1.206 

60.0 

1.342 

64.2 

1.483 

68.0 

1.597 

74.8 

2.079 

78  2 
•79.8 

2.330 

2.488 

CoCl,,  2C  J,N 

88  0 

3  397 

96  5 

7.817 

98.8 

8.862 

CoCl, 

106.0 

14.340 

110.0 

16.500 

(Pearce  and  Moore,  Am.  Ch.  J.  1913,  W.  226.) 

Mol.    weight    determined    in    piperidine, 
*"        '  Z.  anorg.  1897,  16. 

(Castoro,    Z.    anorg. 


and  pyridine,     (Werner  Z.  anorg.  1897,  16. 
18an(123.) 


Sol.   in   urethane 
1899,  20.  61.) 

-f-H,0.  Digitized  by  V^OOglC 
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-f2HiO.  Very  deliquescent.  (Bersch, 
J.  B.  1867.  291.) 

17.16  pts.  sol.  in  100  pts.  acetone  at     O"". 

17.06  "  "   100     "  "      "    25**. 

(Laszczynski,  B.  1894,  27.  2287.) 

-h4HiO.     Deliquescent.     (Bersch.) 

-f-6H20.  Not  deliquescent.  Easily  sol. 
in  H,0. 

Solubility  of  CoCl,+6H,0  in  ethyl  alcohol 
+Aq  at  11.5®  under  addition  of  increasing 
amounts  of  CoCU. 

P= Percent  of  alcohol  bv  volume. 

G= Grams  of  CoCU  added. 

Cc »  Grams  of  CoCls  in  5  cc.  of  the  solution. 

C  w  »  Grams  of  water  in  5  cc.  of  the  solution, 
calculated  from 

(1)  the  water  content  of  the  alcohol. 

(2)  the  water  of  crystallization  which  had 

gone  into  solution, 
e  water  held  mechanically  in  CoClt 
-f6H»0. 


p 

G 

Cw 

Cc 

91.3 

0.0 

1.325 

1.168 

98.3 

0.0 

1.134 

1.214 

98.3 

0.0 

1.068 

1.181 

99.3 

0.0 

1.045 

1.199 

(( 

0.194 

0  899 

1  204 

it 

0.40C 

0.829 

1.325 

n 

0.612 

0.764 

1.459 

ft 

0.813 

0.688 

1.568 

u 

1.022 

0.634 

1.713 

u 

1.240 

0.553 

1.831 

tt 

1.446 

0.483 

1.943 

u 

0.650 

0.5C0 

2.186 

(Bddtker,  Z.  phys.  Ch.  1897,  22.  508.) 

Easily  soluble  in  absolute  ethyl  alcohol. 
100  pts.  absolute  alcohol  dissolve  at  room 
temperature  56.20  pts.  CoClj.  Water  pre- 
cipitates CoClt-f6HtO  from  a  solution  of 
CoCls  in  absolute  alcohol.    (B5dtker.) 

100  pts.  absolute  ether  dissolve  0.291g. 
CoClf +6H,0.  (B6dtker,  Z.  phys.  Ch.  1897, 
22.  511.) 

Anhydrous  ethylene  glycol  dissolves 
10.6%  CoCl,-f6H,0  at  16.4".  (de  Coninck, 
Chem.  Soc.  1904,  86,  (2)  741.) 

Cobaltous  hydrazine  chloride, 
Coa,,  2N,H4HCl-f  2HH,0, 
Sol.  in  H,0.    (Ferratini,  C.  A.  1912.  1613.) 

Cobaltotts  iodine  chloride,   CoCls,   2IC1|+ 
8H,0. 
Hygroscopic.     Decomp.   by  HjO.     CCl« 
separates    IC1|.     (Weinland    and    Schlegel- 
mUch,  Z.  anorg.  1902,  80.  137.) 

Cobalt  lithium  chloride,  Ck>Cls,  LiCl+SHaO. 
Very  ddiquescent.  Sol.  in  HjO  with  de- 
comp. Sol.  in  LiCl+Aq  without  decomp. 
Sol.  m  alcohol  without  decomp.  (Chaasevant, 
A.  ch.  (6)  80. 27.) 


Cobaltous  mercuric  chloride   bask,  CoOs, 
HgCl,,  6CoO-f-20H,O. 
(Mailhe,  A.  ch.  1902,  (7)  27.  369.) 

Cobaltous  mercuric  chloride,  CoCl],  HgQi. 
Very  deliquescent,    (v.  Bonsdorfif.) 

Cobaltous  thaUic  chloride,  2TlCla,  CoCU+ 
8H,0. 
Hydroscopic;   can   be   cryst.    from   HjO. 
(Gewecke,  A.  1909,  866.  222.) 

Cobaltous  tin  (stannic)  chloride,  CoClt,  SnCU 
-f  6H2O. 
See  Chlorostannate,  cobaltous. 

Cobaltous  chloride  ammonia,  CoClt,  2NHt. 

Decomp.  by  HjO.    (F.  Rose.) 

CoCl,,   4NH,.     Decomp.   by  Hrf).     (H. 
Rose.) 

CoCli,  6NHj.    Decomp.  by  Hrf).    SoL  in 


dil.  NH40H-hAq  with  ease,  but  difficulUy  in 
cone.  NH40H-f-Aq.  Insol.  in  absolute 
alcohol.     (Fremy.) 


Cobaltous  chloride  hydrazine,  CoCli,  2NtH4. 

Insol.  in  cold  HsO. 

Slowly  decomp.  by  cold,  rapidly  by  hot 
H,0. 

Easily  sol.  in  dil.  acids  and  NH40H-hAq. 
(Franzen,  Z.  anorg.  1908,  60.  270.) 


(Feldt, 


Cobaltic 


Cobaltous  chloride  hydrozyUunine, 
CoCl,,  2NH,0H. 
Decomp.  in  the  ait;  sol.  in  HtO. 
B.  1894,  27.  403.) 

iltic  chloride  hydrozylamine, 
CoCl,,  6NH,0H. 
Insol.  in  alcohol. 

Sol.  in  acidified  HjO  without  decomp.; 
sol.  in  cone.  HsS04  without  deoomp. 
(Feldt,  B.  1894,  27.  404.) 

Cobaltous  fluoride,  CoFt. 

SI.  sol.  in  HsO;  insol.  in  alcohol  and  ether; 
slowly  attacked  by  cold  HCl,  H,S04,  or  HNOi 
-l-Aq.    (Poulenc.  C.  R.  114.  1429.) 

Insol.  in  liquid  NH,.  (Gore,  Am.  Ch.  J. 
1898   SJ9.  827.) 

-f  2H,6.  Sol.  in  a  little  HiO  without  de- 
oomp. Deoomp.  into  oinrfluoride  by  boOiDg 
with  much  H,0.  Sol.  in  HF-f  Aq.  (Ber- 
sellus.) 

-f4HiO.    Two  modifications. 
Solubility  of  a  mod.  at  ?" -2.2328  % 

u  p     u        u    a  .2.3203  %. 

(Costachescu,  Ann.  Sci.  Univ.  Jaaqr,  1012, 
7, 1,  10.) 

Cobaltic  fluoride,  CoFj. 

Sol.  in  cone.  H1SO4.  (Barbim,  Chem. 
Soc.  1906,  88,  (2)  393.)    OOglC 
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Cobtltoos  hydrogen  fluoride,  CoF},  5HF+ 
6H,0. 

Easily  8oL  in  HsO  and  dil.  acids. 

Sol.  in  NHiOH-f- Aq  with'decomp.  (Bohm, 
Z.  aD<»g.  1905,  48.  3^.) 

Cobth  cohimbiitm  fluoride. 
See  FlttocolumtMite,  cobalt 

Cobaltous  iron  (ferric)  fluoride, 
CoF,,  FeFiH-7H,0. 
Sol.  in  da.  HF-fAq.    (Weinland,  Z.  anorg. 
1899,  22.  269.) 

Cobaltous  manganic  fluc^de,  2Ck>Fs,  Mn^Fe 
+8H,0. 
(Christoiaen,  J.  pr.  (2)  84.  41.) 

Cobilt  molybdenyl  fluoride. 
See  Fluozymolybdate,  cobalt 

Cobiltout  potassium  fluoride,  CoFs,  KF. 

SL  sol.  in  H|0;  less  in  ethvl  or  methyl 
alcohol;  insol.  in  amyl  alcohol  or  benzene. 
Deoomp.  by  hot  H^04.  (Poulenc,  C.  R.  114. 
747.) 

+H/).  81.  sol.  in  H,0.  (Wagner,  B.  19. 
896.) 

CoF,,  2KF. 

Cobtltoos  sodhmi  fluoride,  Ck)Fx,  NaF+HtO. 
Sol.  in  HiO.    (Wagner,  B.  19.  896.) 

CobtHoos  stannic  flncwide. 
See  Fhioatannate,  cobaltous. 

Cobsit  Tanadium  fluc^de. 
See  Fluofanadate,  cobalt. 

Cobahotis  hydroxide,  CoOjHs. 

Insol.  in  H|0.  Sol.  in  acids.  Insol..  in 
KOH+Aq.  Sol.  in  aomionium  sulphate. 
cUoiide,  nitrate,  or  suodnate+Aq.    (Brett.) 

Sol  in  warm  acetic  acid;  insol.  m  NH4OH 
+Aq  and  cold  NH4C1+Aq,  but  sol.  in 
v«nn  NH«C1+Aq.  (de  Schulten,  C.  R.  109. 
266.) 

hiaoL  in  H/>  and  dil.  KOH+Aq;  some- 
v^'sol.  in  cone.  KOH+Aq;  easily  sol.  in 
^i  Bslts+Aq.      (Fresenius.) 

EMaysolinKCN+Aq.    (Rodgers,  1884.) 

Sol.  in  cone.  K,C50i+Aq.    (GmeUn.) 

Not  M)td.  by  KOH-fAq  in  presence  of 
H]C«H/$«  or  NH4  citrate.    (Spiller.) 

Sol  in  large  amt  in  boiling  NH^SCN+Aq. 
GroMnaon,  Z.  anorg.  1908,  68.  269.) 

IttoL  in  methyl,  or  amyl  amine  +Aq. 
Worti.) 

Many  Dcm-volatOe  organic  substances  pre- 
^t  its  DDtn. 

Cibiltle  hydroxide,  3Co,0«,  2H,0. 
WSk,  PhiL  Mag.  (4)  85.  257.) 
Co/),,  2H,0.     Decomp.   by    HQ+Aq; 


gives  brown  solutions  with  cold  HNO|  or 
HsS04  -f  Ac,  which  soon  decomp .  ( Wernicke, 
Pogg.  141.  120.) 

Co,0«H6 = Co,0|,  3H,0.  Sol.  in  warm  HCl, 
HNO,,  and  H,S04,  with  decomp.    (Proust.) 

Sol.  in  cold  H,P04,  H,S04,  HNO,,  or  HCl-f 
Aq.  but  decomp.  on  standing  or  warming. 
(Winkelblech.) 

Sol.  in  racemic,  tartaric,  oxalic,  or  citric 
acid  as  cobaltous  salt. 

Sol.  in  cone,  acetic  acid  without  inmiediate 
decomp.  (Remele).  Solution  is  not  decomp. 
by  boiung.  Sol.  in  warm  sat.  (NH4)tC304+ 
Aq  with  decomp. 

Not  attacked  by  cold  or  hot  XH40H-|-Aq. 

Insol.  in  boiling  NH4C1+Aq. 

Sol.  when  fre^y  pptd.  in  (XH4)iS0,+ 
Aq.    (Geuther,  A.  128.  157.) 

Cobaltocobaltic  hydroxide,  Co,04,  3HsO. 

Insol.  in  HiO.  Sol.  in  oxalic  acid;  solution 
decomp.  by  heat.  Sol.  in  HCl-f-Aq  with 
evolution  of  CI.  (Gibbs  and  Genth,  SiU.  Am. 
J.  (2)  28.  257.) 

Co,04, 7H2O.  Sol.  in  weak  acids,  especially 
HC2H,0t  without  decomp.    (Fremy.) 

Co,Ot,  6H,0.  Min.  HeUiogenite.  Sol.  in 
dil.  HCl-f  Aq  with  evolution  of  CI. 

Cobaltous  iodide,  Colt. 
Deliquescent,  and  very  sol.  in  HiO. 

100  pts.  sat.  Cols+Aq  at  t**  contain 
pts.  Coif. 


.0 

Pt«. 

t« 

Ptn. 

,0 

Pta. 

Coll 

Colj 

Coll 

—22 

52.4 

14 

61.6 

60 

79.2 

—  8 

56.7 

25 

66.4 

82 

80.7 

—  2 

58.7 

34 

73.0 

111 

80.9 

-f  9 

61.4 

46 

79.0 

156 

83.1 

(fitard,  C.  R.  118.  699.) 

Sol.  in  S0,(GCH,),.  (Walden,  Z,  anorg. 
1902  89  388 

Sol.  in  SOCl,.  (Walden,  Z.  anorg.  1900, 
26.  216.) 

Sol.  in  POCl,.  (Walden,  Z.  anorg.  1900, 
26.  212.) 

Sol.  in  SsCl,.  (Walden,  Z.  anorg.  1900,  26. 
217.) 

Nearly  insol.  m  AsBr,.  (Walden,  Z.  anorg. 
1902  SK9.  374 ) 

Sol  in  AsCl,.  (Walden,  Z.  anorg.  1900, 
26.  214.) 

Easily  sol.  in  alcohol. 

Sol.  m  acetone.  (Eidmann,  C.  C.  1899. 
II.  1014.)     (Naumann.  B.  1904,  87.  4328.) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  61.  236.) 

Sol.  in  methyl  acetate.  (Naumann,  B.  1909, 
42, 3790.) 

-f2H,0. 

+4H,0.    Very  deUqueecent.    (fitard.) 
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-f  6H,0.  (Hartley,  Chem.  Soc.  (2)  12. 
214.) 

H-9HfO.  Very  hydroscopic.  (Bolschakoff, 
C.  C.  1898,  II.  660.) 

Cobaltous  lead  iodide,  2  C0I2,  Pbl2+3H,0. 
Decomp.  by  H,0.    (Mosnier,  A.  eh.  1897, 
(7)  12.  412.) 

Cobaltous  mercuric  iodide,  Cols,  Hglx+ 
6H1O. 

Partially  decomp.  by  HtO. 

Sol.  in  dcohol  and  acetone.  (Dobroserdoflf, 
C.  C.  1901,  II.  332.) 

Col,.  2HgI,-f-6H,0.  Decomp.  by  H,0;  boI. 
in  alcohol  and  acetone.  (Dobroserdofif,  C.  C. 
1901,  II.  332.) 

Cobaltous  iodide  ammonia,  Cols,  4NHt. 

Deoomp.  by  H,0.  Sol.  in  NH40H-hAq. 
(Rammelsberg,  Po^.  48.  155.) 

Col,,  6NH,.  Insol.  in  NH40H-fAq. 
(Rammebberg.) 

Cobaltous  iodide  hydrazine,  Col,,  2N,H4. 

SI.  sol.  in  H,0.  Easily  sol.  in  acids. 
(Franzen,  Z.  anorg.  1911,  70.  147.) 

Cobaltic  octamine  compounds. 
See  Octamine  cobaltic  compounds. 

Cobaltous  oxide,  CoO. 

Insol.  in  H,0.  Easily  sol.  in  dil.  or  cone. 
HCl  or  HNOj-f-Aq.  Slowly  sol.  in  cold,  but 
esjoly  in  hot  dil.  HtSO«-f-Aa,  acetic,  or 
tartaric  acid  -fAq.  Insol.  in  NH40H-hAq. 
Sol.  in  hot  NH4CI  -f  Aq,KOH,  or  NaOH-f-Aq. 
(Rose.) 

Insol.  in  NH4CI  or  NH4N0|-fAq.  (Brett, 
1834.) 

Insol.  in  K,CO<+Aq.  Sol.  in  boiling  Ce 
and  Ni  nitrates  -fAq,  with  pptn.  of  the  ox- 
ides.    (Persoz.) 

Easily  sol.  in  dil.  acids,  even  tartaric, 
acetic,  and  oxalic  acids.  Not  attacked  by 
NH40H-fAq.  Sol.  in  13%  NH4CH-Aq 
with  evolution  of  NH,;  also  in  NH4SCN-f-Aq. 
Sol.  in  warm  cone.  NaOH,  and  KOH-j-Aq. 
(Zimmerman,  A.  282.  324.) 

Solubilitjr  in  (calcium  sucrate  -f-sugar)  -fAq. 

1  1.  solution  containing  418.6  g.  sugar  and 
34.3  g.  CaO  dissolves  1.56  g.  CoO;  1  1.  solu- 
tion containing  296.5  g.  sugar  and  24.2  g. 
CaO  dissolves  0.29  g.  CoO.  (Bodenbender, 
J.  B.  1865. 600.) 

Insol.  in  liquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

See  also  Cobaltous  hydroxide. 

Cobaltic  oxide,  Co,0,. 

Decomp.  by  most  adds,  even  in  the  cold, 
with  formation  of  cobaltous  salts.  Sol.  in 
acetic  acid  without  immediate  decomp. 

See  also  Cobaltic  hydroxide. 


Cobaltocobaltic  oxide,  Co,04  »CoO,  Co,0,. 

Insol.  in  boiling  cone.  HCl,  HNO,,  or  aqua 
regia.  Sol.  by  long  standing  with  H,804. 
(Gibbs  and  GenCh,  Sill.  Am.  J.  (2)  28.  257.) 

See  also  Cobaltocobaltic  hydroxide. 

C04O5-2C0O,  Co,0,. 

Co607=4CoO,  Co,Oa.  Not  attacked  bv 
boiling  dil.  HNO,  or  H,S04+Aq.     (BeeU.) 

Co80»=6CoO,  Co,O,-f20H,O.  Sol.  in  diL 
acids,  with  residue  of  Co,Of,  which  dis- 
solves on  warming.    (Gentele,  J.  pr.  69.  131.) 

-f8H,0.   As  above.    (Gentele.) 

Cobaltous  oxychloride,  CoCl,,  3CoO-f 
334H,0. 
Ppt.    Very  si.  sol.  in  H,0.    (Habennann, 
.  6.  * —  ' 


M 


432.) 


Cobaltous   oxychloride    hydroxy!amin«., 
CoOCl,  2NH,0H. 
Insol.  in  H,0;  unstable:  insol.  in  alcohoL 
(Fddt,  B.  1894,  27. 404.) 

Cobaltous  oxyfluoride,  CoO,  CoF,+H,0. 
Ppt.    (Berzelius,  Pogg.  1. 26.) 

Cobaltous  oxyiodlde,  CoO,  Col,. 
Insol.  in  H,0.    (Rammelsberg.) 

Cobaltous  oxysulphide,  CoO,  CoS. 

Cold  HCl -fAq  dissolves  out  CoO;  hot 
HCl -fAq  deoomp.  with  evolution  of  H,S. 
(Arfvedson,  Pogg.  1.  64.) 

Cobalt  phosphide,  CoiP. 

Sol.  in  cone.  HNO,.  Slowly  attacked  by 
HCl  and  H,S04.  (Maronneau,  C.  R.  1900, 
180.  658.) 

Sol.  in  HNO,,  aqua  rema,  and  in  fused 
alkalies.  (Granger,  Bull.  Soc.  1896,  (3)  16. 
1089.) 

C02P1.  Insol.  in  HNO,  and  aqua  regia; 
stable  in  the  air  even  when  heated.  (Granger, 
Bull.  Soc.  1896,  (3)  16.  1087. 

CojP,.  Insol.  in  cone.  HCl -fAq.  Sol.  in 
HNO,-hAq.    (Rose,  Pogg.  24.  332.) 

Cobalt  du&selenide,  Co,Se. 

Sol.  in  bromine  water. 

Only  si.  attacked  by  boiling  fiuning  HQ. 
(Fonzes-Diacon,  C.  R.  1900,  181.  704.) 

Cobalt  monoselenide,  CoSe. 
(Little,  A.  112,  211.) 

Cobalt  diselenide  CoSe,. 

Sol.inBr,-hAq. 

Only  si.  attacked  by  boiling  fuming  HG. 
(Fonzes-Diacon^ite^i  ilVlOOO,  181,  705.) 
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Cobalt  seaguiselenide,  CosSes. 

Sol.  in  Brs+Aq. 

Only  d.  attacked  by  boiling  fuming  HCl. 
(Fonxes-Diaoon,  C.  R.  1900,  131.  7040 

Cobalt  selenide,  CosSe4. 

Sol.  in  Br,4-Aq. 

Only  al.  attacked  by  boiling  fuming  HCl. 
(Tonaes-Diacon,  C.  R.  190,  131.  704.) 

Cobalt  ailtcide,  CoiSi. 

Sol.  in  HF  and  aqua  regia.  Inaol.  in  cold 
HjO.  Decomp.  by  steam  at  red  heat.  Sol. 
in  fused  alkali  carbonates.  (Vigouroux, 
C  R.  1895,  121.  687.) 

CoSi.  Insol.  in  HNOs  and  HsS04.  Sol. 
in  aqua  regia  and  HCl,  and  in  fus^  KOH. 
(Lebeau,  C.  R.  1901,  132.  557.) 

Not  attacked  b}r  dil.  or  cone.  HNOt,  or 
cone.  HaSO^.  Sol.  in  aqua  regia  and  in  cone. 
HCL 

Not  attadced  bv  dil.  alkali  hydroxides  + 
Aq.;  attacked  by  fused  alkali.  (Lebau,  Bull. 
Soc.  1901,  (3),  26.  540.) 

CoSif.  SI.  sol.  in  hot  cone.  HCl  and  hot 
cone.  dJcali  +  Aq.  So),  in  HF;  insol.  in 
HNO,  and  H,S04.  (Lebeau,  C.  R.  19C2, 135, 
476.) 

Cobaltoiis  snlphide,  CoS. 

Anhydrous.  Easilv  sol.  in  acids,  even 
HCfHiOs,  but  only  sloi^ly  in  the  latter  case. 
fHwrtdahl,  C.  R.  66. 75.) 

Not  attacked  by  cold  dil.  HCl + Aq.  (Ebel- 
moL  A.  ch.  (3)  26.  94.) 

ldin«  SeypoorUe. 

+xH/).  1  1.  H,0  dissolve  41.62-f  10-« 
moles  CoS  at  18^  (Weigel,  Z.  phys.  Ch. 
1907,  68.  294.) 

Sol.  in  cone,  mineral  acids;  very  si.  sol.  in 
cold  dil.  adds;  scarcely  sol.  in  acetic  acid. 
Wackenroder.) 

Sol.  when  still  moist  in  SOj-fAq.  (Ber- 
tbier.) 

EasOv  sol.  in  HNOt,  but  only  very  si.  sol. 
in  HCl+Aq.  Not  pptd.  from  very  dil. 
add  sohiUons  by  H^S. 

InaoL  in  HtO,  alkalies,  and  alkali  carbon- 
ates, or  sulphides  +  Aq.    (Fresenius.) 

Insol.  in  NH4CI,  and  NH4N0,+Aq. 
Brett.) 

HTien  pptd.  by  (NH4)2S-|-Aq,  shows  a 
tmwrn  colour  in  presence  of  200,000  pts.  HjO. 
Pftff.) 

Tartaric  acid,  etc.  does  not  hinder  the 
ppto.by<'NH4)^+Aq.    (Rose.) 

Sol.  m  potassium  thiocarbonate  +  Aq. 
IboumhladU  Z.  anal.  26.  15.) 

80L  in  NatS*  or  KaS^-fAq.  (de  Koninck, 
Zcit.  angew.  Ch.  1891.  202.) 

Cobaltic  aplphide,  CotSs. 

Partial^  decomp.  by  HCl+Aq;  sol.  in 
HKOs+Aq  with  decomposition. 

^  atta<»:ed  by  HCl+Aq;  and  slowly  even 
by  aqua  regia.    (Schneider,  J.  pr.  (2)  9.  209.) 


Min.  Cobalt  pyriie, 

-fxHiO.  Insol.  in  KCN+Aq.  (Fleck, 
J.  pr.  97.  303.)  More  sol.  in  HCl+Aq  than 
CoSj.    fDingler,  Berjs,  J.  B.  10.  139.) 

Cobaltoccbaltic  sulphide,  CotS^. 

Min.  Linnmte.  Sol.  in  warm  HNO|-f  Aq, 
with  residue  of  S. 

Cobalt  disulphide,  CoSs. 

Not  attacked  by  alkalies  or  acids  exc^t 
HNOi  and  aqua  regia.  (Setterbcrg,  Pogg.  7. 
40.) 

Cobalt  sulphide,  C04S1. 

Easily  sol.  in  hot  HCl  with  evolution  of 
H,S  (and  H,?).    (Proust.) 

Cobalt  potassium  sulphide,  KsCohSio. 

Slowly  sol.  in  oold  HCl  and  aqua  regia. 

Quickly  sol.  in  warm  aqua  regia. 

Sol.  in  HF  and  H1SO4  only  on  warming. 

Insol.  in  (NH4)sS,  organic  acids,  alkalies, 
12%  HCl-f  Aq  and  KCN-f  Aq.  (Milbauer, 
Z.  anorg.  1904,  42.  447.) 

Cobalt  teUuride,  CoTe. 
(Fabre,  C.  R.  106.  673.) 

Cobalt  decamine  sulphurous  acid. 
See  Decamine  cobaltisulphurous  acid. 

Cobaltic  acid. 

Potassium  cobaltate,  K2CotOi6+2HtO,  or 
3H,0. 

Insol.  in  H,0  (Pebal,  A.  100. 262),  but  de- 
comp. by  long  boiling.    Sol.  in  cone,  acids. 

K,0,  arCoO,.  Sol.  in  H,0.  (Winkler,  J. 
pr.  91.  351.) 

Does  not  exist.  (Donath,  W.  A.  B.  102, 2b. 
71.) 

Cobalticyanhydric  acid,  H8Co(CN)4-|-MH20. 

Deliquescent.  Very  sol.  in  HjO  and  only 
si.  decomp.  on  boiling. 

Sol.  in  HCl-fAg  without  decomp.  even  on 
boiling.  SI.  sol.  m  cone,  more  sol.  in  dil. 
HNOa+Aq.  Not  decomp.  by  boiling  cone. 
HNOj-f  Aq  or  aqua  regia.  Insol.  in  cone., 
si.  sol.  m  dil.  HtS04-hAq.  Sol.  in  alcohol. 
Insol.  in  ether.    (Zwenger,  A.  162.  157.) 

Ammonium  cobalticyanide,   (NH4)sCo(CN)$ 
+MH,0. 
Very  sol.  in  H2O;  si.  sol.  in  alcohol. 

Ammonium  barium  cobalticyanide, 
NH4BaCo(CN)e+H,0. 
Sol.  inHaO.    (Wesebky.) 

Ammonium  calcium  cobalticyanide, 

NH4CaCo(CN)«+10H2O.  

Sol.  in  H,0.  Digitized  by  ^OOgie 
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Ammonium  lead  cobalticyanide, 
NH4PbCo(CN),+3H,0. 
Sol.  in  8.31  pts.  H,0  at  18°,  and  si.  sol.  in 
93%  alcohol.    (Schuler.) 

Ammonium  mercuric  cobalticyinide, 
(NH4).Co,Hg(CN)M-fH,0. 

Sol.  in  H3O  with  decomp. 

Insol.  in  alcohol.  (S€)enderop,  Dissert. 
1899.) 

Ammonium  sodium  cobalticyanide, 

NH4NatCo(CN)«. 
Only  si.  sol.  in  H,0.    (Weselsky,  B.  2.  598.) 

Ammonium  strontium  cobalticyanide, 
NH4SrCo(CN)«-f9H,0. 
Sol.  inHjO.    (W.) 

Barium  cobalticyanide,  basic,  Bai[Co(CN)6]s, 
BaOiHj. 
Not  very  stable.    Cannot  be  recryst.  with- 
out partial  decomp.    ( W.) 

Barium  cobalticyanide,  Ba,[Co(CN)«U + 
lOH/). 
SI.  efflorescent.    Very  sol.  in  HjO.    Insol. 
in  alcohol. 

\ 
Barium   cobalticyanide   chloride, 
Ba,[Co(CN).l,,  BaCU-f  I6H,0. 
Sol.  in  HjO  without  decomp.    (W.) 

Barium  lithium  cobalticyanide,  BaLiCo(CN)ft 
+16H^). 
The  most.  sol.  of  the  double  cobalticy- 
anides.      (Weselsky.) 

Barium    potassium   cobalticyanide, 

BaKCo(CN)«-fllH,0. 
Sol.  inHjO.    (W.) 

Bismuth  cobalticyanide  BiColCN)^. 

Ppt.  (Mathews,  J.  Am.  Chem.  Soc.  1900, 
22.  275.) 

+5Hf0.  Moderately  stable  with  dil.  min. 
acids;  more  stable  with  cone,  acids  than  Cd 
or  Zn-comp. 

Decomp.  by  NHj  and  alkalies.  (Fischer 
and  Cuntze,  Ch.  Z.  1902,  26.  872.) 

Cadmium  cobalticyanide,  Cdi[Co(CN)6]2-|- 
7HH2O. 

Attacked  by  strong  min.  acids  onlv  when 
hot.  Behaves  as  Zn  salt,  toward  cone. 
II1SO4  and  dil.  and  cone.  HCl. 

Insol.  in  KaCo(CX),-hAq.  Sol.  in  NH^OH 
and  NH4CH-Aq.  (Fischer  and  Cuntze,  Ch. 
Z.  1902,  26.  H73.) 

Cadmium    potassium   cobalticyanide, 
KCdCo(CN).. 
Not    attacked    by    HjO.      (Fischer    and 
Cuntze,  Ch.  Z.  1902.  26,  873.) 


Cadmium    sodium    cobalticyanide, 
NaCdCo(CN).. 
(Fischer  and  Cuntse,  Ch.  Z.  1902,  26. 873.) 

Cadmium  cobalticyanide  ammonia, 

Cd,[Co(CN)el,,  4NH,+2H,0. 

(Fischer  and  Cuntze,  Ch.  Z.  1902,  26. 873.) 

Cd,[Co(CN)«],,  5NH,-f-3H,0.  (Fischfir 
and  Cuntse.  Ch.  Z.  1902,  26.  873.) 

Cdi[Co(CN)el,,  7NH,.  (Fischer  and 
Cuntse,  Ch.  Z.  1902,  26.  873.) 

Cd,[Co(CN)«],,  9NH,-f2H,0.  (Fladicr 
and  Cuntse,  Ch.  Z.  1902,  26.  873.) 

Calcium  potassium  cobalticyanide, 
CaKCo(CN),-f9H,0. 
SoLinHjO.    (W.) 

Cobaltous   cobalticyanide,    Coi[Co(CN)e],+ 
14H,0. 
Insol.  in  HsO  and  acids.   SI.  sol.  in  NH4OH 
+Aq.     Decomp.  by  KOH-f-Aq. 

Cupric      cobalticyanide,      Cut[Co(CN)t],+ 
7H,0. 
Insol.  in  HsO  and  acids.    Sol.  in  NH4OH+ 
-fAq. 

Cupric  cobalticyanide  ammonia, 
CuilCo(CN)«],,  4NH,-f-7H7). 
Sol.  inHjO.    (Zwenger.) 

Lead  cobalticyanide,   basic,  Pbi[Co(CN)«|s, 
3PbO,H,-fllH,0. 
Insol.  in  H2O  or  alcohol;  somewhat  soL  in 
hot  Pb(C,H,0,)j-hAq.    (Schuler.) 

Lead  cobalticyanide,  FbtlCo(CN)<],+4Hf0. 

Very  sol.  in  HjO.    Insol.  in  alcohol. 
(Zwenger.) 

-f  7H,0.  Sol.  m  1.77  pte.  H,0  at  18%  and 
1.63  pts.  at  19.*"  Insol.  in  absolute  alcohol. 
SI.  sol.  in  93%  alcohol.  (Schuler,  W.  A.  B. 
79.  302.) 

Lead  potassium  cobalticyanide,  PbKCo(CN)t 
-f3H20. 
Sol.  in  6.74  pts.  HsO  at  18"*  and  much  morp 
easily  in  hot  HsO.     InsoL  in  absolute,  si. 
sol.  m  93%  alcohol.    (Schuler.) 

Lead  cobalticyanide  nitrate,  Pba[Co(CN)«]s, 
Pb(N0,),-|-12H,0. 

Sol.  in  16.91  pts.  H,0  at  18%  16.79  pts. 
at  19°,  and  much  less  hot  HjO. 

Nearly  insol.  in  93%  alcohol.    (Schuler.) 

Mercurous  cobalticyanide,  HgiCo(CN)». 

Ppt.  Decomp.  by  HCl.  Not  attacked  by 
cold,  but  by  hot  cone.  HsS04.  Not  attmcked 
by  HNOi,  acetic  or  oxalic  add.  Decomp.  by 
alkaUes-l-Aq.  (Miller  and  Mathews,  J.  Am. 
Chem.  Soc.  1900,  22.  64.pOgie 
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Mereuic  cob«lticyaiiide,  Hg«[Co(CN)ft]2. 

SI.  8oL  in  HsO,  decomp.  by  boiling. 

Insol.  in  alcohol  and  ether.  Not  attacked 
by  HCl.    (Soenderop,  Diaeert,  1899.) 

Mocmic    potassttim    cobalticyanide, 
K.HgCo,(CN)u. 

SoL  in  HsO  with  deoomp.  Insol.  in  al- 
cohol. SI.  sol.  in  ether.  (Soenderop,  Dissert, 
1899.) 

K|Hg,Co4(CN)j4.  (Soenderop,  Dissert. 
1899.) 

Mercuric  sodium  cobalticyanide, 
Na.Hg,Ck>4(CN),4+4HsO. 
Extrondy    deliquescent.      (Soenderop, 
Disert,189B. 

Nidcel    cobalticyamde,    Ni«[Co(CN)«],+ 
12H,0. 
Insol.  in  HsO  and  adds.    Not  attacked  by 
boiling    HCl+Aq.      Sol.    in    NH40H-fAq. 
Deoo^.  by  KOH-f  Aq. 

Ktckel  cobalticyanide  ammonia, 

Ni,[Co(CN)4l,,  4NH,-f  7H,0. 
InsoL  in  HjO. 


cobalticyanide,   KsCo(CN)6. 
EasOy  sol.  in  HsO.    Insol.  in  alcohol. 

Potassium  strontium  cobalticyanide, 
KSiCo(CN)4-f9H80. 
Sol.  in  H,0.    (Weselsky.) 

Potasshmi  disllium  cobalticyanide, 
K,Tl,ICo(CN)e],. 


More   sol.    in    HsO    than    corresponding 
K  salt.    (Fischer  and  Benzian,  Ch.  Z 
26.49.) 


1902, 


Potassium  zinc  cobalticyanide, 
KZnCofCN)4-|-3HsO. 
< Tiachcr  and  Cuntae,  Ch.  Z.  1902,  26.  873.) 

Potassium  cobalticyanide  mercuric  chloride, 
2Krf>>(CN)6,  3HgCls. 
Soenderop,  Dissert.  1899.) 

Potassium  cobalticyamde  mercuric  iodide, 
.4K^(CN).,  flgls. 

SoL   in    HsO    with   subsequent   decomp. 
SoL  in  alcohol  and  ether  with  decomp. 
Soenderop,  Dissert,  1899.) 

Saror  cobalticyamde,  AgjCo(CN)«. 
bsoL  in  HjO  and  acids.   SoLinNH40H+ 

H 

Sflver  cobalticyanide  ammonia,  AgiCo(CN)6, 
NH.-fHHsO. 
IssoL  in  HsO.    (Zwenger.) 


Sodium  cobalticyanide,  Na,Co(CN)e+2HsO. 
Easily  sol.  in  HsO;  insol.  in  alcohoL 

Sodium  zinc  cobalticyanide,  NaZnCo(CN)6 
H-HsO. 
(Fischer  and  Cuntse,  Ch.  Z.  1902,  26.  873.) 

Strontium    cobalticyanide,    Sri[Co(CN)6]s+ 
lOHsO. 
Very  soL  in  HsO.    (Weselsky.) 

Thamum    cobalticyanide,    Tl|Co(CN)<. 

lOOpts.  H,0  dissolve  3.6  pts.  at  0",  5.86  pts. 
at  9.6%  10.04  pts.  at  19.5**.  (PronmttUer,  B. 
11.91.) 

Yttrium   cobalticyanide,   YCo(CN)«+2H,0 
Nearly  insol.  in  HsO.     (Cleve.) 


Zinc  cobalticyanide,  Zni[Co(CN)e]s+12HsO. 
Sol.  in  HCl-l-Aq  and  salt  is  pptd.  by  dilu- 
tion with  HsO.    Decomp.  by  H^04.    Insol. 


NH4a-f  Aq.     (Fischer  and  Cuntze,  Ch.  Z. 
1902,  26.  873.) 

Zinc   cobalticyanide   ammonia, 
Zn,[Co(CN).ls,  6NH,. 

Decomp.  by  HsO  and  adds.  (Fischer  and 
Cuntze,  Ch.  Z.  1902,  26.  873.) 

Zna[Co(CN).I„  6NH,.  (Fischer  and 
Cuntze.) 

+3HsO.    (Fischer  and  Cuntze.) 

Zn,[Co(CN)«]2,  10NH,-h9H2O.  Decomp. 
by  HjO.    (Fischer  and  Cuntze.) 

Cobaltimolybdic  add. 

Anunonium  barium  cobaltous  cobaltimolyb- 
date,  H(NH4)sO,  IJ^BaO,  CoO,  CoOs, 
10MoO,+183^sO. 
DiflBcultly  sol.  in  HsO.     (Friedheim  and 

Keller.  B.  1906,  89.  4306.) 

Ammonium  cobaltous  cobaltimoljrbdate, 
2(NH4)sO,  CoO,  CoOs,  10MoOi-|-12HsO. 

Much  more  sol.  in  HsO  than  3(NH4)sO, 
CoO,  CoOs,  12MoO,+20HsO.  8p.  gr.  of 
cold  sat.  solution  =  1.096.  (Friedheim  and 
KeUer.) 

3(NH4)sO,  CoO,  CoOs,  12MoO,+20HsO. 

100  cc.  cold  sat.  aqueous  solution  contain 
3  g.  of  the  salt.  Sp.gr.  of  the  solution  =  1.0234. 

Sol.  in  cone.  HCL 

Decomp.  by  done.  HsS04,  by  KOH-f  Aq 
and  by  NaOBL -|-Aq.    (Friedheim  and  Keller.) 

Barium    cobaltous    cobaltimolybdate, 
3BaO,  CoO,  CoOs,  9MoO,-f  25HsO. 
SI.  soL  in  HsO.    (Friedheim  and  Keller.) 
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Cobaltous  potassium  cotmltunc^ybdate, 

CoO,    3KA    CoO,,    lOMoOi-flOHjO. 
(Kumakoflf,  Ch.  Z.  1890,  U.  113.) 

-f  llHjO.  Sol.  in  cone.  HCl.  Decomjp.  by 
KOH-f  Aq  and  by  NaOH-f  Aq.  (Friedheim 
and  Keller.) 

3K,0,  CoO,  CoO,,  12MoOa-hl5HiO.  SI. 
sol.  in  HiO.  Sol.  in  cone.  HCl.  Decomp.  by 
KOH-hAq  and  by  NaOH+Aq.  (Friedheim 
and  Keller.) 

-f-20H,O.  (Kumakoff,  Ch.  Z.  1890,  14. 
113.) 

Potassium  cobaltimolybdate, 

3K,0,  CoO,,  9MoO,-f-6HH,0. 
Ppt.    (Hall,  J.  Am.  Chem.  Soe.  1907,  29. 
703.) 

Cobaltiiiitrocyanhydric  acid. 

Potassium  cobaltinitrocyanide, 
K4Co,rCN),NO,+3H,0. 

Very  sol.  in   H,0  but  quickly   decomp. 

Insol.  in  alcohol.  (Rosenhdm  and  Kop- 
pel,  Z.  anorg.  1898,  17.  68.) 

Silver  cobaltmitrocyanide, 
Co^ALg»NO,(CN),o-f-6H,0,  and  -f  21H,0. 
(Rosenheim  and  Koppel.) 

Sodium    cobaltinitrocyanide, 

Na«Co4(NO,)(CN)io-f-llH,0. 
Very  deliquescent.    Sol.  in  H,0.    (Rosen- 
heim and  Koppel.) 

Cobaltisulphttrous  acid,  H4Co2(SOs)e. 

Not  obtained  in  a  solid  state.  (Berglund, 
Acte   Lund.    1872.) 

Cobaltisulphites. 

The  cobaltisulphites  are  insol.  or  at  least 
very  si.  sol.  in  H,0.  (Berglund,  Acta  Lund. 
1872.  23.) 

Ammonium  cobaltous  cobaltistdphite, 

(NH4),S0^  2C0SO3,  Co,(SO,),-f-14H,0  = 
(NH4),Co,Co,(SO,)6-hl4H,0. 

Scarcely  sol.  in  H,0,  but  decomp.  thereby. 

Easily  sol.  in  acids,  when  finely  divided; 
alsoinH,SOs-f-Aq.    (Berglund.) 

2(NH4),SO,,   CoSO,,    Co,(SO,),-f8H,0- 
(NH4)4CoCo,(SO,)6-f8H,0.      As    above. 
(Berglund.) 

Barium  cobaltisulphlte.  3BaS0|,  Co2(SOt)a+ 
12Hrf)  =  Ba,Co2(S0,)e  -f  12H,0. 
Ppt.    Insol.  in  H,0.    Not  attacked  by  cold 
acids  even  H,S04,  but  is  decomp.  by  boiling 
therewirth.    (Beiiglund,  Acta  Lund.  1872.) 

Bismuth    cobaltisulphite,    Bi,Co,(SOi)e. 

Insol.  in  H,0,  dil.  HNO,,  or  HCl-f-Aq. 
(Berglund,  Acta  Lund.  1872.  31.) 


Calcium  cobaltisulphite,  Ca«Cot(SO)«)«. 

Pj>t.  Insol.  in  H,0  or  HCl-fAq.  (Berg- 
lund, Acta  Lund.  1872.  30.) 

Cobaltous    cobaltisulphite,    CoiCo,(SOt)t » 
3CoSO,,  Co,(SOi),. 
Ppt.    (Berglund,  B.  7.  470.) 

Cobaltous  potassium  cobaltisulphite, 
CoK4Co,(SO,)». 
Insol.  in  H,0.    (Berglund.) 

Silver  cobaltisulphite,  Co,(SOi)i,  3AgiSOs. 
Properties  as  Uie  following  comp.    (Berg- 
lund.) 

Silver   cobaltous   cobaltisul^te,   CoSO«, 
Co,(SO,),,    2Ag,SO,-f9H,0. 
Insol.  in  H,0.    Insol.  in  HNOi+Aq.    De- 
comp. by  HCl  or  H,S-f-Aq.    (Berglund.) 

Sodium  cobaltous  cobaltisulphite. 

Decomp.  by  H2O,  so  that  it  has  not  beat 
obtained  pure.  (B^^und,  Acta  Lund.  1872, 
29.) 

Cobaltoctamine  sulphurous  acid. 
See  Octamine  cobaltisulphurous  add. 

Cobaltocobalticyanhydric  acid, 
H,Co,(CN)„. 

Unstable.  (Jackson  and  Comey,  Am.  Ch. 
J.  1897.  19,  277.) 

Barium  cobaltocobalticyanide, 
BaHCo,(CN)nH-lpiH,0. 

Somewhat  sol.  in  H,0  when  pure. 

The  crude  salt  is  insol.  even  m  hot  H,0. 
(Jackson  and  Comey.) 

Cupric  cobaltocobalticyanide,  CusCoi(CN)„ 
-h4H,0. 
Ppt.    (Jackson  and  Comey.) 

Potassium  hydrogen  cobaltocobalticyaiiide, 
K,HCo,(CN)n+2H,0. 

SI.  sol.  in  cold,  easily  sol.  in  hot  H,0. 

Insol.  in  alcohol.    (Jadcson  and  Ckuney,) 

KH,Co8(CN)n-f-H,0.  Insol.  in  cold  or 
hot  H,0  when  impiu^. 

The  pure  salt  is  slowlv  sol.  in  cold  H|0. 

More  sol.  in  warm  H,0.  (Jaokson  and 
Comey.) 

Silver  cobaltocobalticyanide,   Ag«Coi(CN)ii 
-fH,0. 
Ppt.     (Jackson  and  Comey,  B.  1896,  89. 
1021.) 

Zinc    cobaltocobalticyanide,    ZnHCo«(CN)ii 

-f3H,0. 

Ppt.    (Jackson  and  Comey .flC 
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Cobaltocyanhydiic  add,  H4Co(CN)e. 
Voy  UDstable.     SoL  in  HsO.     Insol.  in 

aiooboL 

Cuprous  pottssitim  cobaltocyanide, 
KAiCo(CN).. 
(Straus,  Z.  anorg.  1895,  9.  17.) 


ootmltocyanide,  K4Co(CN)e. 
Decomp.  on  air.    Very  deUquescent,  and 
lol.  in  H|0.    Insol.  in  alcohol  and  ether. 
Dcflcamps,  Zeit.  Ch.  1868.  952.) 

CoiMhotts  add. 

Bttinm  cobaldte,  BaCoOa. 

ImoL  in  H,0  or  dU.  HCH,0,+Aq.    Sol. 
inHG+Aq.   r Rousseau,  C.  R.  109. 64.) 

BtCoiOi.  As  above.    (Rousseau.) 

CotMltoos  potassium  cotmltite,  3CoOs,  CoO, 

Rairidly  hydr^ysed  by  H,0. 

SoL  in  oonc.  HCl.    (Belluooi,  Chem.  Soo. 

1907,92,(2)354.) 


L  cobaldte,  MgCoOi. 
In»l  in  H^,  NH4OH.  or  (NHOiCOj+Aq. 
Etsily  sol.  in  NH4Cl-f  Aq,  from  which  it  is 
pptd.  by  KOH-f  Aq.     (Beraelius,  Pogg.  88. 
126.) 

.  Sol.  in  HF,  HQ,  HNOj+HjSO^;  decomp. 
«ad  partially  diasolved  by  NH4OH + Aq;  quite 
aable  whai  heated.  (Dufau,  C.  R.  1896, 
m.240.) 


loobalttte. 

According  to  Bellucci  and  Dominici  the 
compounds  formerly  described  are  more  or 
I«  decomp.  by  hydrolysis.     (C.  C.  1997. 

11530.) 

Sodiiim  cobsltite. 

SoL  in  NaOH+Aq,  but  pptd.  by  diluting 
tbesohition. 

C<toilnc  add  (Niobic  add),  SCbtOi, 
4HA  or  3Cb/)f,  THtO. 

Eaafly  soL  in  HF;  very  si.  sol.  m  HQ+Aq, 
^  i8  toL  in  HiO  eSUr  being  treated  with 
HQ+Aq.  Sol.  in  cone.  H,S04.  SoL  in 
KOH+Aq.  Insol.  in  NaOH+Aq,  but  be- 
woo  aol.  in  HjO  by  being  treated  with 
NaOH+Aq.  Sol.  in  boiling  Na,COi+Aq. 
K  Pogg.  118.  109.) 

IaioL  in  liquid  NHf.  (Gore,  Am.  Ch.  J. 
l«^ia.830.) 

aiO»,4H/>. 

CbiOi,  7H,0.  (Santeeson,  BuU.  Soc.  (2) 
Jt52.) 

AUDtmcohmibate,  AlsO.,  3CbsO»+12H,0. 
^H   (E.  F.  SmiU),  J.  Am.  Chem.  Soo. 
iS*,  80. 1652.) 


Barium  columbate,  7BaO,  6CbiOi+18HtO. 
Ppt.    (Bedford,  J.  Am.  Chem.  Soc.  1906, 
27. 1218.) 

Cadmhmi  columbate,  CdO,  CbtOi. 

Sol.  in  boiling  cone.  HaSOi;  insol.  in  most 
adds:  decomp.  by  HKSO4  at  red  heat.  (Lars- 
son,  Z.  anorg.  1896, 12.  199.) 

-f-3>iHiO,  Ppt.  (E.  F.  Smith,  J.  Am. 
Chem.  Soc.  1908,  80. 1652.) 

CsBsium  columbate,  4CssO,  3CbsOi+14HiO. 

Very  sol.  in  HiO.  (£.  F.  Smith,  J.  Am. 
Chem.  Soc.  1908,  80.  1654.) 

7CsiO,  6Cb,O»+30H,O.  Pot.  (E.  F. 
Smith,  J.  Am.  Chem.  Soc.  1908, 80. 1655.) 

Caldum  columbate,  2CaO,  CbiOi. 
Insol.  in  H,0.   ( Jolv,  C.  R.  81. 266.) 
CaO,  CbjOi.    Sol.  in  boiling  cone.  HjSO*; 
insol.  in  most  acids;  decomp.  by  HKSO4  at 
red  heat.    (Larsson,  Z.  anorg.  1896,  12.  198.) 

Cobalt  columbate,  CoO,  CbsOi. 

Sol.  in  cone,  boiling  HsS04;  insol.  in  most 
acids;  decomp.  by  HKSO4  at  red  heat.  (Lars- 
son.) 

Copper  columbate,  CuO,  Cbid. 

Sol.  in  boiling  cone.  HSSO4;  insol.  in  most 
acids;  decomp.  by  HKSO4  at  red  heat.  (Lars- 
son.) 

-f3HH,0.  Ppt.  (E.  F.  Smith,  J.  Am. 
Chem.  Soo.  1908,  80.  1652.) 

Iron  (ferrous)  columbate,  Fe(CbOf)s. 
Min.  ColumbUe.    Insol.  in  adds. 

Iron  (ferrous)  columbate  tantalate, 
«Fe(TaOf)t,  yFe(CbOi),. 
Min.   TaniaUle.    Not  attacked  by  adds. 
Fe(CbOi)f,  4Fe(TaOi)t.     Min.   TajnoUte. 

rfthium  columbate,  TLisO,  6CbsOi+26HsO. 
Ppt.    (E.  F.  Smith,  J.  Am.  Chem.  Soo. 
1908,  80.  1655.) 

Magnesium  columbate,  Mg0,  CbiOf. 

Sol.  in  boiling  oonc.  HfS04;  insol.  in  most 
adds;  decomp.  by  KHSO4  at  red  heat.  (Lars- 
son,  Z.  anorg.  1896, 12. 196.) 

-f  4H»0.    Predpitate.    (Rammelsberg.) 

-f7H,0.  Ppt.  (E.  F.  Smith,  J.  Am. 
Chem.  Soc.  1908,  80.  1651.) 

4MgO,Cb|Oi.  Insol.  in  HjO.  (Joly,C.R. 
81.266^ 

ZMgjO,  CbiOi.    As  above. 

Manganous  columbate. 
Insd.  in  H,0.    (Joly,  C.  R.  81.  266.) 
3MnO,5CbtOi.  Sol.  in  boilins  cone.  H,SO«; 
insol.  in  most  adds;  deoomp.  by  HKSO4  at 
red  heat.    (Larsson,  Z.  anorg.  1896, 12.  201.) 
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Potessiam  ooltimtmte,  KCbOt. 

Sol.  in  HA   (JolyjinFremy'BEncyc.Ch.) 

K^Cbfi7+5y^A  InsolmHA  (San- 
teeson.) 

KsCbcOie+5HA   Nearly  insol.  in  HiO. 

K4Cbs07H-llHtO.  Insol.  in  HtO.  (San- 
tenon.  BuU.  Soo.  (2)  24.  53.) 

K4Cbi0ts+llHiO.    (Santenon.) 

K«Cb40i,+13HA    SoLinHtO. 

K|CW)io+16HsO.  Efflorescent.  Sol.  in 
HiO.    rMarignac,  A.  ch.  (4)  8. 20.) 

Very  soL  in  H,0.  (B.  F.  Smith,  J.  Am. 
Ch&oi.  Soc.  1908,  80. 1652.) 

K,4Cbi,Of7+27H,0.  Sol.  in  H/).  Inaol. 
in  alcohol.    (E.  F.  Smith.) 

Ki«CbuO«i+32HsO.    SoL  in  H|0. 

Potassium  sodhim  cdiunbate,  3K|0,  Na/), 
3CbtOf+9H/). 
VeryslifchtlysoLinHtO.   Insol.  in  alkalies. 
(Marignao.) 

Rubidium  oolumlNite,  3RbiO,  4CbsO«+ 
9HHrf>. 

(E.  F.  Smith,  J.  Am.  Chem.  Soc.  1908,  80. 
1655.) 

4Rbi0.3ahOf+14HtO.  Voy  sol.  in  HsO. 
(£.  F.  Smith.) 

Sflyer  oolumbate,  AgiO,  CbsOi+2HtO. 

Pt)t.   (E.F.Smith.) 

7AgtO,  6CbtOi+5HsO.  InsoL  in  HtO. 
(Bedford,  J.  Am.  Chem.  Soc.  1905,  27. 1218.) 

Sodium  oolumbate,  Na(3bOi+3HHtO. 

(Completely  soL  in  HtO.    (Rose). 

Ppt.  (£.  F.  Smith,  J.  Am.  Chem.  Soc.  1908, 
80. 1651.) 

+2HHiO.  SI.  sol.  in  cold  HtO.  Insol.  in 
NaOH+Aq.    (Santesson.) 

2Na^,  3C:btOi+9H|0.  Insol.  in  HsO  or 
NaOH+Aq.    (Santenon.) 

8NafO,  TCbtOf.  1  pt.  is  sol.  in  195-200  pts. 
HtO  at  14-20'';  in  ethor  75-80  pto.  or  in  103 
pts.  boiling  water.   (Rose.) 

7NaiO,  6CbiO»+32H,0.     Very  stable. 

Sol.  inHsO.  (Bedford,  J.  Am.  Chem.  Soc. 
1906,  27. 1217.) 

Thorium  oolumbate,  5ThsO,  16CbsO«. 

Sol.  in  boiling  cone.  HtS04;  insoL  in  most 
adds:  decomp.  by  HKSO4  at  red  heat.  (Lars- 
son,  Z.  anorg.  1896,  12.  202.) 

Yttrium  cdumbate,  YtOt,  C^iOt. 
Insol.  in  Hrf>.    (Joly  JC.  R.  81. 1261.) 
Sol.  in  boiling  cone.  H2SO4;  insol.  in  most 
adds;  decomp.  by  HKSO4  at  red  heat.   (Lars- 
son.) 

Zinc  cdumbate,  ZnO,  CbtOf . 

Sol.  in  boiling  cone.  HtS04;  insol.  in  most 
adds;  decomp.  by  HKSO4  at  red  heat.  (Lars- 
son.) 


7ZnO,  6C:»>tOf+25HtO.    Insol.  in  H^. 
(Bedfoid,  J.  Am.  Chem.  Soc  1905, 87. 1218.) 

Zirconium  cdumbate,  ZrOt,  5Cbfii. 

SoL  in  boiling  cone.  HtS04;  insol.  in  most 
adds;  decomp.  by  HKSO4  at  red  heat.  (Lars- 
son.) 

Percolumbic  add. 
See  Percolumbic  add. 

Columbium  (Niobium)i  Cb. 

Scarcely  attacked  bj  HCl,  HNOi,  or  aqua 
regia.  Cone  HtS04  dissolves  easily  on  warm- 
ing. 

^Sol.  in  fused  oxidizing  agents:  sol.  in  hot 
cone.  HtS04  and  in  HF:  also  m  HF+£D40i; 
insol.  in  other  adds.  (Moissan,  C.  R.  1901, 
188.24.) 

Columbium  pentobromide,  (I^bCrt. 
(Rose,  Fogg.  104. 422.) 

Columbium  carbide  nitride,  3CbC,  2CbN. 
(Joly,  BuU.  Soc.  (2)  25.  506.) 

Columbium  trichloride,  CbClt. 

Not  deliquescent:  not  attacked  by  HtO, 
but  easily  oxidised  by  HNO|-f  Aq.  InaoL  in 
NH40H-fAq.    (Rosooe,  C.  N.  87.  25.) 

Columbium  pen/achloride,  CbCU. 

Decomp.  by  HtO  witji  s^Muration  of  a 
hydrate  of  CbtOf.  Sol.  in  cold  HCl+Aq, 
forming  a  solution  which  soon  gelatixusen,  and 
separates  out  CbsOi  by  heat  or  dilution;  with 
hot  HCl+Aq,  forms  a  cloudy  solution  which 
does  not  gdatinise.  SoL  in  H1SO4  to  form  a 
dear  liquid  which  gelatinises  on  heating.  SoL 
in  KOH+Aq.  Sol.  in  alcohol  with  alight 
reddue.    (Rose,  Fogg.  104.  432.) 

Cdumbium  pentofluoride,  CbFs. 

Very  hydroscopic;  sol.  in  HtO  without 
separation  of  columbic  add.  (Ruff,  B.  1909. 
42.  492.) 

Columbium  fluoride  with  MP. 
See  Fluocdumbate,  M. 

Columbium  hydride,  CbH(?). 

InsoL  in  HCl,  HNOi,  and  dil.  HsS04+Aq, 
even  on  boiling.  Sol.  in  boiling  oono.  HaSOt 
and  in  fused  KHSO4.  SoL  in  cold  HF+Aq 
if  not  too  dilute.  Abo  attacked  by  KOH+ 
Ao.    (Marignac,  N.  Arch.  Phys.  Nat.  SI.  89.) 

Not  attacked  by  boiling  H/),  or  boQing 
HCL 

Oxidised  by  hot  HtS04.  InsoL  in  bofling  i 
HNOt.    (Muthmann,  A.  1907,  858.  90.) 

Columbium  hydroxide  CbiOi,  xHtO. 
See  Columbic  ad4y  V^OOQIC 
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Cofambltiiii  nitrido. 

Not  attacked  by  boiling  nitric  acid  or  aqua 
reda.  but  sol.  in  a  cold  mixture  of  HNOi  and 
roTCRofic,  Pogg.  111.  426.) 

Cb|N».  Not  attacked  by  boiling  HjO  or 
HCL  Insol.  in  cone.  HNOi,  and  HsSOf. 

Dec(Hn|>.  by  fuaed  KOH.  Not  attacked  by 
boiling  with  KOH+Aq.  (Muthmann,  A. 
1907, 856.  94.) 

Cohmibitim  dioxide,  CbsOs. 

Sol  when  still  moist  in  boiling  dil.  HC1+ 
Aq.  Insol.  in  hot  HNOi;  less  sol.  in  aqua 
regia  than  in  HCl+Aq.  S<^.  in  cone.  HisOf 
alter  lon^  heating.    (Rose.) 

Insol.  m  HsO.  KOH,  or  cone,  adds,  even 
when  boiling.    (Ddafontaine.) 

Cohimliiam  ^rioxide,  CbiOi. 

InaoL.  in  adds  except  HF.  (Smith,  Z. 
anorg.1894,7.28.) 

Cohmbitmi  ^ctroxide,  CbsOf. 

Xot  attacked  by  cold  or  hot  H,0,  HCl, 
HNOf.  HfSOf,  or  aqua  regia.  Sli^tly  at- 
tacked by  boiling  KOH+Aq.  (Delafon- 
Uine.) 

Cohimbiam  pentoxide,  CbtO». 

When  ignited  insol.  in  hot  cone.  HfSOf. 
When  it  has  not  been  ignited  it  forms  a  dear 
aohtion  with  H^04,  which  can  be  diluted 
without  forming  any  predpitate.  (Rose, 
?oa,  112.  549.) 

Sd.  in  fused  KHSO4,  which  can  be  diluted 
with  HsO  without  causing  pptn.  Insol.  in 
HF. 

Coltiiiilttiti&  oxybromide,  CbOBrt. 

Deoomp.byHsOintoCbsOiandHBr.  Sol. 
in  hot  HtSO«  and  cone.  HCl-f-Aq.  (Rose, 
Pon.  lOi.  442.) 

3HtO,  Cbs04,  HBr(?).  Easily  sublimed. 
Smith,  Z.  anorg.  1894,  7.  97.) 

Cohimbinm  oxybromide  rabidium  bromide, 
CbOBr,,  2RbBr. 
rnstable  in  moist  air.    Decomp.  by  HjO. 
Wemknd,  B.  1903,  89.  3a59.) 

Coiambiimi  oxychloridey  CbOCli. 

Attracts  HiO  from  air  without  deliquescing 
nd  deeomposed.  Decomp.  with  HfO  with 
erohition  of  heat.  Insol.  in  hot  or  cold  HCl + 
Aq.  SoL  by  long  contact  with  HsSO*  to  a 
cwidy  liquid,  wmch  dears  up  on  warming. 
Ixtt  soon  separates  out  CbsOi.  SoL  in  com 
KOH-I-An   and    hot   K,CO«-|-Aq.     ^Rose.) 

SoL  in  aloofac^  from  which  it  is  predpitated 
^  ether.    (Blom^trand.) 

3H,0,  Cbj04,  HQ.  Sublimate.  (Smith, 
Z.inorg.1894,7.97.) 

C^imbiiim  cucTcidoiride  mbidittm  chloride, 
CbOCl,,2Rba. 
Decomp.  by  Bfi.     (Weinland,  B.  1906, 
».i067T 


Colttmbium  oxyfluoride,  CbOFi. 
(Joly,  C.  R.  81.  1266.) 

Columbium  oxyfluoride  wUh  MF. 

See  Fluoxyedimibate,  and  Fluoxyhypo- 
columbate,  M. 

Columbium  oxysulphide,  CbtOSs. 

Insol.  in  boiling  HCl+Ao.  Slowly  decomp. 
into  CbsOt  by  boiling  witn  HNOs  or  aqua 
regia.  Insol.  in  'boiling  dil.  HsSOi+Ag. 
Ck)nverted  into  columbic  sulphate,  sol.  in  H>0, 
by  boiling  cone.  UfSOi,  SI.  sol.  in  hot  HF. 
Insol.  in  boiling  KjS+Aq.  (Rose,  Pogg.  111. 
193.) 

Copper,  Cu. 

Copper  is  not  attacked  by  distilled  H2O,  or 
by  NH4NO,,  KNO,,  or  (NH4),S04H-Aq^  or  by 
a  mixtiire  of  those  salts  in  solution.  (Muir, 
cited  by  Camelly.  Chem.  Soc.  80. 1.) 

Distilled  H>0  has  slight  action  on  Cu.  100 
ccm.  HsO  dissolved  from  2  sq.  dcm.  Cu  from 
0.035  mg.  Cu  in  one  hour  up  to  0.280  mg.  in 
72  hours.  100  ccm.  HsO  dissolved  0.44  mg. 
from  6  sq.  dcm.  in  48  hours.  Presence  of 
solder  diminishes  solubility  about  one-half. 
At  90-100^  the  amount  dissolved  is  about  one- 
half  that  at  ord.  temp.  (Camelley,  Chem. 
Soc.  80.  1.) 

100  ccm.  distilled  HsO  dissolved  only  I 
mg.  Cu  from  11.8  sq.  cm.  during  a  week,  while 
air  free  from  COs  was  conducteid  through  the 
solution.  When  the  air  contained  COs,  3  mg. 
were  dissolved.    (Wagner,  Dingl.  221. 259.) 

100  1.  sea  water  dissolved  12.96  g.  Cu  from 
1  sq.  m.  (Calvert  and  Johnson,  C.  N.  11. 
17U 

Solubility  in  HsS04. 

Not  attacked  by  dil.  HsS04-f  Aq.  (Vogd, 
Schw.  J.  82.  301.) 

Action  of  HsS04  at  ordinary  temp,  is  veiy 
slight  even  after  a  long  time.  (Barrud,  J. 
Pharm.  20.  13  [1884].) 

HsS04  has  no  action  bdow  130*^.  (Calvert 
and  Johnson,  Chem.  Soc.  19. 438.) 

H,S04  acts  slightly  even  at  20.*^ 
16.3  g.  HsSO*  (1.843  sp.  gr.)  dissolved  the 
following  amts.  from  3  g.  Cu^  having  a 
surface  of  65  sq.  cm.  at  the  given  temp. 


Temp. 

Time 

%  Cu  dissolved 

19*' 

14  days 

About  6 

60 

120  1 

lun. 

2.5 

80 

30 

tt 

1.5 

100 

30 

ti 

3.1 

124 

30 

It 

22.7 

130 

30 

it 

32.6 

137 

30 

n 

35  0 

150 

30 

« 

69.2 

170 

10 

« 

51.92 

195 

2 

u 

53.5 

220 

H 

tt 

70.57 

270 

fewsecoi^edbj 

V^  nearly  100 

i 
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With  dilute  acid  the  action  waa  much  leas 
violent,  as  is  seen  in  the  following  table — 


Tern. 

Time 

100** 

30  min. 

100 

30     " 

100 

30     " 

100 

30     " 

130 

30     " 

130 

30     " 

130 

30     " 

166 

15     " 

166 

30     " 

165 

30     " 

Add 


H,S04 
2H,S04,  H,0 
H,S04,  H,0 
H,S04,2H,0 

H,S04 
H,S04,  HiO 
H,S04,2H,0 

H,g04 
H,S04,  HiO 
H,S04,  2H,0 


Sp.gr. 


%Cu 
djosolved 


1.843 

2.380 

1.8295 

0.585 

1.780 

0 

1.620 

0 

1.843 

32.6 

1.780 

1.18 

1.620 

0 

1.843 

70 

1.780 

16.5 

1.620 

2.7 

(Pickering,  Chem.  Soc.  88. 112.) 

Cu  is  very  si.  attacked  by  cold  HCl+Ag  of 
1.12  sp.  gr.,  but  somewhat  more  on  warming. 
Even  less  sol.  in  dil.  HCl-fAq.  (L6we,  Z. 
anal.  4.  361.) 

Sol.  in  warm  cone.  HI+Aq.    (Rose.) 

Slowly  attacked  by  H,SO|-fAq.  (Causse, 
Bull.  Soc.  (2)  46. 3.) 

More  or  less  sol.  m  all  dil.  mineral  acids  and 
also  in  organic  acids,  as  acetic,  tartaric,  etc., 
when  supply  of  air  is  afforded;  but  absolutely 
insol.  in  the  latter  acids  when  air  is  wholly 
exduded.  The  importance  of  this  fact  in  the 
use  of  Cu  cooking  utensils  is  manifest. 

Easily  attacked  by  ord.  HNO|-f  Aq. 

With  very  cone.  HNO|-f  Aq  (ro.  gr.  1.52)  it 
becomes  passive,  as  in  the  case  of  Fe. 

Pure  dil.  HNOj-hAq  of  1.07  sp.  gr.  or  less 
does  not  attack  Cu  at  20%  but  if  NOs  or 
KNO2,  is  added  the  action  begins  at  once.  If 
HNOf +Aq  is  more  cone,  the  Cu  is  attacked. 
HNOs+Aq  of  1.108  sp.  gr.  begins  to  act  at 
-2**.  and  of  1J217  sp.  gr.  at  -10*. 

HNOs-f  Aq  of  1.512  sp.  gr.  attacks  Cu  vio- 
lently at  20^,  but  action  soon  ceases  on  ao- 
coimt  of  formation  of  a  crust  of  Cu(NOi)i, 
insol.  in  pure  HNO,.  (Millon,  A.  ch.  (3)  6. 
95^ 

Easily  sol.  in  2N-HC10|-|-Aq  at  50^ 
(Hendnxson,  J.  Am.  Chem.  Soc.  1904,  26. 
756.) 

Not  appreciably  sol.  in  anhydrous  HF. 
(Poulenc,  A.  ch.  1894,  ^7)  2.  12.) 

When  in  contact  with  the  air,  Cu  is  soon 
oxidised  by  acids,  alkalies  (especially  NH4OH 
-f-Aq),  and  many  fatty  bodies. 

Sol  in  (NH4)jC0,-HAq.  (Traube,  B.  18. 
1887.) 

Slowly  sol.  in  NH40H+Aq.  (Schdnbein, 
B.  A.  B.  1866.  580.) 

Sol.  in  KI+Aq  when  warm  and  cone. 
(Rose.) 

When  finely  divided,  Cu  is  easily  sol.  in  hot 
FeCl«-hAq. 


Action  of  dilute  solutions  of  salts  on  aolabil- 
ity  of  Cu  in  HiO. 

100  ccm.  solution  of  the  following  salts  dis- 
solve the  amts.  of  Cu  given  below,  from  a 
surface  of  1  sq.  dcm.  in  48  hours. 


Smlta 

G.  Mlt  diMolved 
in  100  ccm.  HtO 

Me.  Cu  di»- 
•olved 

H,0 



0.11 

KNO, 

0.01 
0.05 
5.00 

0.07 
0.13 
0.16 

NaNO,       1 

0.05 
5.00 

0.18 
0.19 

CaS04 

0.05 

0.11 

K,S04       1 

0.05 
5.00 

0.12 
0.28 

MgS04       1 

0  05 
5.00 

0.16 
0.34 

NaiCO, 

[ 
1 

0.01 
0.05 
5.00 

0.05 
O.ll 
2.80 

K,CO, 

f 
i 

0.05 
5.00 

0.14 
2.35 

Naa 

0.01 
0.05 
5.00 

0.05 
0.18 
7.50 

KCl 

5.00 

8.17 

(NH4),S04    i 

0.05 
5.00 

0.66 
28.50 

NH4NO, 

0.01 
0.05 
5.00 

0.17 

0.66 

60.00 

NH4CI       { 

0.05 
5.00 

0.92 
158.75 

At  100*  the  action  of  KNO,,  K,S04,  and 
NH4NO1  is  diminirfied,  while  that  of 
(NH4)sS04,  NaiCOt,  and  NaCI  is  increased. 

Tables  are  also  given  for  mixtures  of  the 
above  salts.    (Camdley.  Chem.  Soo.  SO.  1.) 

Solubility  of  Cu  in  dilute  salt  sohitioDS. 

11.8  sq.  cm.  Cu  were  used,  and  the  action 
continued  one  week,  while  air  with  or  without 
CO2  was  passed  throu^^  the  solution  coo* 
tiniially. 
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100  ccm.  8(^ution  of  the  foDowing  salts  db- 
BoWed  the  given  amts.    Cu. 


Salt 


NaCl 
KCl 

Mga, 
NH4C1 

KjSO* 
KNO, 
NasOOi 
NaOH 
CaOsHs 


G.  talt  dia 

solved  in 

100  com.  HtO 


0.60 
0.60 

0.83 

1.00  r 

1.00 
1.00 
1.00 
0.923 
sat. 


ig. 

solved  with- 
out CO* 


4 
4 
6 
904 
0 
0 
0 
0 
0 


Mg.  Cu 
dissolved 
vrith  COs 


116 

116 

112 

tl38 

4 


(Wagnw,  Dingl.  221.  260.) 

Distilled  HsO  dissolved  no  Cu  from  420  sq. 
mm.  in  160  hours  at  ord.  temp. 

NH^NOi+Aq  with  less  thim  0.4  g.  per  litre 
showed  the  same  result. 

KNOi+Aq  or  (NH«),S04+Aq  contain- 
inffO.l  to  0.2  g.  per  litre  dissolved  no  Cu. 

HsO  oontaming  carbonates -h nitrates,  caiv 
Umates+sulphates,  or  chlorides +nitrates 
also  dissolved  no  Cu. 

NH4NOs+Aq  containing  0.4  g.  per  litre 
disserved  3  mg.  per  litre  after  160  hours 
contact. 

From  a  surface  of  2100  sq.  m.  of  Cu.  HtO 
diai]B6d  with  COs  at  ord.  pressure,  aai  con- 
taining the  following  salts  in  solution,  dis- 
sohredthe  given  amts.  Cu.  in  120  hours. 


SiUt 

Q.  salt  dissolved 

Mg.  Cu 

in  1  L  HtO 

dissolved 

H,0 

1.0 

KjCO, 

0.2 

0.2 

CaClf 

0.2 

1.80 

NH4NO, 

0.02 

1.40 

NH4N0» 

0.04 

1.40 

K,CO,-h     j 

0.1 

NH4NO, 

0.02 

1.00 

KtCO.H- 

0.2 

NH4NO, 

0.04 

0.1 

NH4N0,+ 

0.2 

CaCl,         1 

0.2 

3.6 

From  a  surface  of  2100  sq.  m.,  HtO  charged 
with  COs  at  pressure  of  6  atmos.  dissolved  0.6 
mc.  in  48  hours. 

HsO  wiien  charged  with  COs  at  6  atmos.  and 
containing; 

16  mg.  NH4NO1  per  litre,  dissolved  0.8  mg. 
b  48  hours. 

80  mg.  NH4NO1  per  litre,  dissolved  1.4 
mg.  in  48  hours. 

40  mg.  KsCOi.  per  litre,  dissolved  1.2  mg 
m  48  hours.  (Muir,  Proc.  Soc.  Manchester, 
U.  31.) 

Sol  in  KCN-f  Aq.  (Goyder,  C.  N.  1894, 
11.262.) 

A  sohition  of  (NH^fifiu  containing  0.829  g. 


in   110  cc.  dissolves  0.2050-0.2279  g.  Cu. 
(Turrentine,  J.  phys.  Chem.  1907, 11. 625.) 

SI.  attacked  by  liquid  NH|.     (Franklin, 
Am.  Ch.  J.  1898,  20.  827.) 

Amts.  Cu  dissolved  by  action  of  various  oils 
on  8  sq.  in.  Cu  by  10  days'  exposure  and 
subsequent  67  days — 


Linseed  oil  . 
Olive  oil  .  . 
Colza  oil .  . 
Almond  oil  . 
Seal  oil  .  . 
Sperm  oil  . 
Cfastor  oil  . 
Neatsfoot  oil 
Sesame  oil  . 
Paraffine  oil . 


Amt.  Cu  dis 
solved  in  10  days 


0.3000  grain 

0.2200  " 

0.0170  " 

0.1030  " 

0.0486  " 

0.0030  " 

0.0066  " 

O.llOO  " 

0.1700  " 

0.0016  " 


Amt.  Cu  dissolved 

in  subsequent  67 

days 


0.2435  grain 

0.0200 

0.1230. 

0. 1170 

0.0316 

0.0675 

0.0036 

o.ooie' 


(Watson,  C.  N.  86.  200.) 

Qualitative  results  of  the  action  of  various 
oils  on  Cu  are  also  given  by  Thompson. 
(C.  N.  84. 176, 200, 219.) 

yi  ccm.  oleic  add  dissolves  0.0167  g.  Cu 
in  6  days.  (Gates,  J.  phys.  Chem.  1911, 
16. 143.) 

Sol.  in  an  alkaline  83lution  of  gelatine  (3.64 
%)  copper  gauze  dissolved  in  48  hours. 
(Lidoff,  C.  C.  1899,  II.  471.) 

Cuprous  acetylide,  CusCs. 

Decomp.  by  heating  with  HsO  or  KCN4- 
Aq.  Decomp.  by  HNOs.  (Keiser,  Am.  Ch. 
J.  1892  14.  289.) 

*  Not  clecomp.  by  HtSOi,  NH4OH,  KOH  + 
Aq  or  acetic  add,  even  on  wannmg.  The 
dry  salt  is  sol.  in  very  dil.  HCl+Aq  without 
evolution  of  gas.  Sol.  in  cone.  KCN+Aq. 
(Bdttger,  A.  1869,  109.  366.) 

Cupric  acet3^de,  CuCt. 

Easily  sol.  in  HCl.  Turns  brown  in  the  air, 
and  becomes  insol.  in  adds.  (Phillips,  Z. 
anorg.  1894,  6. 241.) 

3Cu4C80+2HsO.  Solubility  as  that  of 
CugCi7H40|.    (Soderbaum,  B.  1897,  80.  764.) 

CuiCi7H40t.    Insol.  in  H,0. 

When  diy  is  violently  decomp.  by  cone. 
HsS04  or  not  too  dil.  HNOt.  Rapidly  de- 
comp. by  warming  with  dil.  adds,  especially 
HCl. 

Insol.  in  NH40H-hAq  in  absence  of  air, 
partially  sol.  in  presence  of  air. 

Insol.  in  organic  solvents.  (S6derbaum, 
B.  1897,  30.  762.) 


Cuprous  acetylide  iodidot  CutCsI,  Cul. 
Ppt.      (Berthelot   and    Dddpine,,  A. 

1900,  (7)  19.  64.)     Digitized  by  VjOOgie 
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Cupric  arsenide,  CusAst. 

(Reinsch,  J.  pr.  84. 244.) 

CU4A8S.    (Gehlen.) 

Cu»As2.  Ppt.  Decomp.  by  acids.  (Kane, 
Pogg.  44.  471.) 

Cu»A8.  Min.  Domeykiie.  Insol.  in  HCl 
+Aq;  sol.  in  HNO». 

Cii^s.     Min.  Algodoniie, 

CutAs.    Min.  DarwiniU, 


Cuprous  azoimide,  CuNf. 

Insol.  in  HjO.    (Curtius.) 

Sensitive  to  sunlight.     (Wohler,  B. 
46.  2053.) 


1913, 


Cupric  azoimide,  basic,  CuO,  CuNe. 
Insol.  in  H,0.    (Wdhler,  B.  1913, 46. 2055.) 

Cupric  azoimide,  CuNe. 

Very  explosive. 

Very  si.  sol.  in  HiO.  Decomp.  by  boiling 
with  H,0.  (Curtius,  J.  pr.  1898,  (2)  68. 
296.) 

Copper  azoimide  ammonia,  CuNe,  2NH|. 

Ppt.  Insol.  in  H2O.  Easily  sol.  in  dil. 
acids.  (Dennis,  J.  Am.  Chem.  Soc.  1907. 
29,  19.) 

Copper  bolide,  CuiBs. 
(Marsden,  J.  B.,  1880.  330.) 

Cuprous  bromide,  CusBrs. 

1  l.H,0  dissolves  at  18*'-20*': 
0.4320  miUimols  bromine. 
0.3157         "       cupric  copper. 
0.1061         "       cuprous  copper. 
fBodlander,  Z.  anorg.  1902,  31.  460.) 

Sol.  in  HBr,  HCl  without  deconap.,  or 
HNOs-f  Aq  with  decomp.,  also  in  NH4OH 
-f-Aq.  Insol.  in  boiling  cone.  HjSO*  or 
HCiH|0,-HAq.    (Berthemot,  A.  ch.  44.  385.) 

Sol.  in  H,SO,+Aq.  (Lean  and  What- 
mough,  Chem.  Soc.  1898,  73.  151.) 

Sol.  in  NaCl,  and  Na,S,0,-HAq.  (Re- 
nault, C.  R.  69. 319.) 

Solubility  of  Cu,Br,  in  KBr-f  Aa. 
All  values  recorded  in  millimols  per  litre. 


KBr 

Total  copper 

Cupric 

Cuproiu 

copper 

copper 

25 

0.119 

0.012 

0.107 

40 

0.200 

0.013 

0.187 

60 

0.310 

0.025 

0.285 

80 

0.423 

0.012 

0.411 

100 

0.5836 

0.5836 

120 

0.6934 

0.6934 

500 

8.719 

8.719 

(Bodlander  and  Storbeck,  Z.  anorg.  1902,  31. 
462.) 


Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909. 42. 3790.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1910, 
48.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
37.  4329;  Eidmann,  C.  C.  1897,  II.  1014.) 

100  g.  acetonitrile  dissolve  3.86  g.  CutBrs 
at  18°.  (Naumann  and  Schier,  B.  1914,  47. 
249.) 

Sol.  in  pjrridine.  (Naumann,  B.  1904,  37. 
4609.) 

Mol.  weight  determined  in  pyridine, 
methyl  and  ethyl  sulphides.  (Werner,  Z. 
anorg.  1897, 16. 19, 26,  and  28.) 

Cupric  bromide,  CuBrs. 

Deliquescent.  Very  sol.  in  HtO.  Insol.  in 
benzene.    (Franchimont,  B.  16.  387.) 

Very  si.  attacked  by  cold  or  even  hot 
H,S04.    (Viard,  C.  R.  1902,  138.  169.) 

Moderately  sol.  in  liquid  NH|.  (Horn, 
Am.  Ch.  J.  1908,39.219.) 

100  g.  95%  formic  acid  dissolve  0.16  g.  at 
21°.    (Aschan,  Ch.  Z.  1913,  87.  1117.) 

100  g.  acetonitrile  dissolve  24.43  g.  CuBrj 
at  18°.  (Naumann  and  Schier,  B.  1914,  47. 
249.) 

Sol.  in  bensonitrile.  (Naumann,  B.  1914, 
47.  1369.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42. 3790.) 

Sol.  In  acetone.  (Naumann,  B.  1904,  87. 
4328.) 

Sol.  in  acetone  with  a  brown  color.  (Eid- 
mann^. C.  1899,  II.  1014.) 

-|-2H,0(?).  (Berthemot,  A.  ch.  1830, 
44.385.) 

-|-4H,0.  Very  sol.  in  H,0.  (Sabatier, 
Bull.  Soc.  1894,  (3)  11.  677.) 

Cupric  hydrogen  bromide,  CuBrs,  HBr-f 
2H,0. 

Decomp.  by  H>0.  (Sabatier,  Bull.  Soc. 
1894,  (3)  11.  681.) 

-flOHjO.  (Weinland  and  KnttU,  Z,  anorg. 
1905,  44.  116.) 

Cupric  lithium  bromide,  CuBrs,  2LiBr +6HsO. 

Very  hydroscopic.  (Sementschenko,  Z. 
anorg.  1899,  19.  336.) 

Very  hydroscopic:  decomp.  by  HjO. 
(Kumakoflf,  C.  C.  1899, 1.  16.) 

Cupric  potassium  bromide,  CuBrs,  KBr. 

Decomp.  by  HiO.  (Sabatier,  BuU.  Soc. 
1894,  (3)  11.  683.) 

Cuprous  bromide  ammonia,  CusBrt,  2NH|. 

Stable  when  dry. 

Easily  sol.  in  HNO,  and  NHiOH-hAq. 
Other  mineral  acids  and  acetic  acid  separate 
CujBn.    (Richards,  Z.  anorg.  1898,  17.  245.) 

Cu,Br,,  6NH,.    (IJoyd.) 

CusBrs,  3NH|.  (Uoyd.  J.  phys.  Chan. 
1908,  12.  399.)  yitized  by  google 
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Copdc  bromide  mnincwiia»  CuBrs,  2NHt. 

Sol.  in  NH3r+Aq  without  decomp. 
(Richards,  B.  23.  3790.) 

3CuBr,,  lONH,.  Decomp.  by  HiO. 
(Richards,  Am.  Ch.  J.  16.  651.) 

CoBrs,  3NH|.  Completely  sol.  in  a  little 
HiO,  bat  is  decomp.  by  dilution.  Insol.  in 
alcohol.   (Rammelsberg,  Pogg.  66. 246.) 

CuBr,,  4NH,-fH,0.  100^  pts.  Hrf)  dia- 
8ohre  69.03  pts.  CuBr,,  4NH,  at  25^  (Pud- 
schies.  Dissert.) 

CoBrs,  5NH|.  As  above.  (Rammels- 
bog.) 

CuBfs,  6NHi.  SoL  in  small  amts.  of  HtO, 
bat  decomp.  on  dilution.    (Richards.) 

Cispfk  bromide  nitric  oxide,  CuBts,  NO. 

Deccunp.  by  HiO.  (Manchot,  B.  1914, 
47. 1607.) 

Cupnms  chloride,  CuiQt. 

1.53  g.  CutQi  dissolve  in  100  g.  HiO  at 
21.5*":  1.55  g.  at  26^°.  (Kremann  and  Noes, 
M.  1912,  88. 1206.) 

SohibiHty  of  CuiCU  in  HsO  in  an  atmosphere 

of  hydrogen. 

S<4ubility  is  recorded  in  mg-atoms  per  1. 


t' 

Tot  ml 
Cu 

CoCIi 

CI 

CujCIi 
calc. 

Cu,Clf 
analyns 

20.2 
19.6 
19.3 

2.752 
2.919 
2.971 
2.861 

2.124 
2.254 
2.294 
2.245 

5.672 
5.525 
5.464 
5.464 

0.628 
0.665 
0.677 
0.616 

d<6<D 

CutCls 


(Bodland^,  Z.  anorg.  1902,  81.  12.) 

SohibiUty  oi  CusCl,  in  HtO  in  an  atmosphi^re 

of  CO,. 

Sdubility  is  recorded  in  mg«atoms  per  1. 


l» 

To««l 
Cu 

Cua, 
by. 

aiial>*8u 

CI 

CuiCh 

by. 

analysis 

CxxiCU 

20.6 
21.7 

19.7 

2.818 
2.805 
2.880 
2.805 

2.243 
2.258 
2.138 

5.235 
5.430 
5.312 
5.390 

0.525 
0.516 
0.391 
0.336 

0.662 
0  662 
0.667 

(Bodlftnder,  1.  c.) 

8qL  in  oonc.  HQ+Aq;  insol.  in  dil.  HNO|, 
«  H^«-f-Aq.  Not  attacked  by  cold  cone. 
HjSDf,  azid  only  si.  on  warming.  (Rosen- 
Wd,  B.  12.  954.)  Sol.  in  NHiOH+Aq;  sol. 
•  hot  XaCl,  KCL  FeCli,  ZnCU,  MnCls,  etc. 
rAq.  I  mol.  NssSfOi  in  aqueous  solution  dis- 
•olvw  1  moL  CutClf.  (Winklrr.  J.  pr.  88. 
i2S.)  SoL  in  KI,  I,,  KCN,  or  iNH4).S0«+ 
Aq.  (Reoault,  C.  R.  60.  j558.) 


ouiuuuxbjr    lu 

J 

j.v^i-r-n.4    ckb 

x« 

• 

2 

Hmols. 

CuCliinmgB. 

in  10 

ccm.  solu- 

tion.    HCl 

-mols.  HCl 

in  ditto. 

CuiCIs 

2 

HCl 

8p.gr. 

0.475 

8.975 

1.050 

1.4 

15.7 

... 

1.575 

18.2 

4,5 

34.5 

1.080 

8.25 

47.8 

1.135 

11.5 

57.0 

... 

(Chatelier,  calc.  by  Engel,  A.  ch.  (6)  17. 377.) 
Solubility  of  CuiCli  m  HCl+Ar  at  0**. 


CutCli 
2 


1.5 

2.9 

8.25 

15.5 

33.0 


HCl 


17.5 
26.0 
44.75 
68.5 
104.0 


Sp.gr. 


1.049 
1.065 
1.132 
1.261 
1.345 


(Engd,  Z.  c.) 

Freshly  pptd.  CuiCls  is  sol.  in  HsSOt+Aq. 
(Lean  and  Whatmough,  Chem.  Soc.  1898, 
78.  150.) 

SL  sol.  in  normal  NH40H+Aq  only  by 
shaking  several  hours,  a  0.02  normal  solution 
of  cuprous  copper  being  obtained.  (Gaus, 
Z.  anorg.  1900, 26. 258.) 

Insol.  in  NasSiOe+Aq.  (Siewert,  Gm.  K. 
6.  1,  893.) 

Sol.  in  alkyl  triphosphites.  (Arbuso£F, 
C.  C.  1906,  II.  750.) 

Solubility  in  FeCli,  4H,0+Aq  at  21.5*. 


In  100  g.  HiO 


g.  FeClt       g.  CuaClt 


6.015 

11.62 

16.30 

26.305 

29.35 

33.125 

43.75 

54  00 

66.40 

73.20 

71.895 

69.34 

65.10 


1.535 
1.33 
1.81 
3.11 
7.125 
8.06 
9.565 
12.44 
17.04 
21.60 
23.20 
21.655 
11.895 


Solid  phase 


CUiClf 


Cu,a,+Feai.  4Hrf) 
FeCl,,  4H,0 


(Kremann  and  Nose,  M.  1912,  83.  1208.) 
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Sdubility  of  CuiCli  in  KCl+Aq  at  t**.    De- 
tennined  in  an  atmosphere  of  COs. 


f 

g.  mol.  KCl  per  1. 

g.  atoms  Cu  per  I. 

18.3 

16 

16 

19.2 

16.4 

0.05 

0.1 

0.2 

1.0 

2.0 

0.002411 

0.004702 

0.009458 

0.0970 

0.3840 

(Bodlftnder  and  Storbeck,  Z.  anorg.  1902,  81. 

17.) 

Solubility  of  CuiCU  in  KCl+Aq  at  t*'.    De- 
termined in  an  atmosphere  of  COs. 
All  values  recorded  in  millimols  per  b'tre. 


f* 

KCl 

Cupric 
copper 

Total 
copper 

Cuprous 

copper 

calc. 

CI 

20** 

0 

2.222 

2.851 

0.629 

5.436 

19 

1 

1.901 

2.385 

0.484 

5.287 

19 

2 

1.571 

2.150 

0.589 

5.614 

10 

2.5 

1.421 

1.955 

0.534 

6.015 

19 

3 

1.523 

1.983 

0.460 

6.247 

16 

5 

1.C08 

1.522 

0.514 

7.525 

18 

10 

0.475 

1.236 

0.761 

11.735 

20 

15 

0.322 

1.344 

1.022 

16.437 

19 

20 

0.324 

1.446 

1.122 

21.356 

19 

30 

0.1308 

1.761 

1.630 

31.911 

18 

50 

0.1088 

2.411 

2.302 

16 

100 

0 

4.702 

4.702 

16 

200 

0 

9.485 

9.485 

19 

1000 

0 

97.0 

97.0 

16 

2000 

0 

384.0 

384.0 

... 

(Bodl&nder  and  Storbeck,  Z.  anorg.  1902,  81. 

24.) 

Solutions  of  0.05-0.4  normal  KCl  dis- 
solve CusCls  with  the  formation  of  KCuCU; 
those  of  hi^er  concentration  with  the  forma- 
tion of  KfCuCli.  (Bodl&nder  and  Storbeck, 
Z.  anorg.  1902,  81.  41.) 

•Solubility  of  Cu,a,+KCl  in  H,0  at  22°. 


Q.  in  1  g.  < 

9f  solution 

SoUd  Phase 

CuiCli 

KCl 

0.00115 

0.0387 

CusCls 

0.00405 

0.0656 

0.00861 

0.0824 

0.0137 

0.0984 

0.0219 

0.1133 

0.0390 

0.1406 

0.0484 

0.1530 

0.0675 

0.1639 

0.0719 

0.1747 

0.0863 

0.1839 

0.1043 

0.2027 

0.1084 

0.2018 

0.1021 

0.2031 

0.1204 

0.2095 

0.1332 

0.2164 

Solubility  of  Cu,Cl,+KCl  in  H,0  at  22*.- 
CorUinued 


G.  in  1  g.  of  solution 


CuiCli 


0.1621 
0.1723 
0.1907 
0.2148 
0.2145 
0.2149 
0.1548 
0.1473 
0.1399 
0.1439 
0.1451 
0.1155 
0.1139 
0.0953 
0.0735 
0.0555 
0.0453 
0.0366 
0.0314 
0.0285 
0.0265 
0.0220 
0.0193 
0.0176 
0.0193 
0.0160 
0.0124 
0.0058 
0.0000 


KCl 


0.2330 
0.2384 
0.2374 
0.2516 
0.2506 
0.2549 
0.2387 
0.2363 
0.2357 
0.2389 
0.2363 
0.2320 
0.2350 
0.2359 
0.2349 
0.2389 
0.2404 
0.2433 
0.2503 
0.2499 
0.2523 
0.2628 
0.2687 
0.2698 
0.2703 
0.2706 
0.2668 
0.2632 
0.2568 


SoUd  Pha 


CutCl, 


Cu,Cl,+Cu,a,,4KCl 
Cu,a,,  4KC1 


CuiCU,  4KCH-KCI 
KCl 


(BrOnsted,  Z.  phys.  Ch.  1912,  80.  208.) 


Solubility  in  NaQ-l-Aq. 

Sat.  NaCl+Aq  dissolves  16.9  %  CusCli  at 
90%-  11.9  %  at  ^^  and  8.9  %  at  ll^ 

15  %  NaCl+Aq  dissolves  10.3  %  CuiCli  at 
90^;  6.0  %  at  40°;  and  3.6  %  at  14*». 

5%  NaCl-f  Aq  dissolves  2.6  %  Cu,Cli  at 
90%  and  1.1  %  at  40.°  (Hunt,  SilL  Am.  J. 
(2)  49.  154.) 


Solubility  in  NaCl+Aq  at  26.6* 


In  100  g.  HsO 

Solid  phaae 

CuiCli 

NaCl 

1.55 

CutCls 

3.15 

10.80 

tt 

7.30 

20.70 

« 

40.60 

27.00 

<( 

49.10 

36.48 

« 

57.21 

44.14 

Cu/Dl,-fNaCl 

41.40 

55.95 

NaCl 

18.70 

50.90 

" 

(Kreraann  and  Noes,  M.  1912,  88.  1210.) 
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SotubiHty  of  CusClt  i 

in  CuS04+Aq  at  t**. 

Vidues  recorded  in  millimols  per  1. 

f 

Cone  of 
CuSOi 

Cupric 
copper 

Totel 
copper 

Cuprous 

CI 

19.7 

2.258 

2.880 

0  622 

5.312 

16.3 

0.49375 

2.746 

3.125 

0.379 

4.805 

18  6 

0.9875 

3.145 

3  602 

0.467 

4.908 

17.5 

1.4812 

3.315 

3.915 

0.600 

4.530 

19.4 

1  975 

4.131 

4.553 

0.422 

4.687 

20.4 

2.4687 

4.349 

4.786 

0.437 

4.287 

20.5 

2.9625 

4.625 

5.193 

0.509 

4.256 

20.1 

4.9375 

6.546 

7.276 

0.730 

4.329 

(Bodlander  and  Storbeck,  Z.  anorg.  1902,  31. 

22.) 

InsoL  in  SbClt.  (Klemensiewioz,  Bull. 
Acad.  Crac.  1908,  6,  485.) 

SL  sol.  in  liquid  NHf.  (Franklin,  Am. 
Oi.  J.  1898,  aO.  827.) 

InsoL  in  alconol. 

SL  8oL  in  ether.    (Gehlen.) 

Sol.  in  quinoline.  (Beckmann  and  Gabei, 
Z.  anorgr.  1906,  51.  236.) 

SoL  in  pyridine.  (Schroeder,  Dissert. 
1901.) 

InsoL  in  phosgene.     (Eidmann,  Dissert. 

vm.) 

InsoL  in  acetone.  (Naumann,  B.  1904, 
n.4329.) 

InsoL  in  acetone  and  in  methylal.  (Eid- 
maim,  C.  C.  1899,  II.  1014.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann, B.  1909,  42.  3790.) 

InaoL  in  ethyl  acetate.  (Alexander,  Dis- 
Krt.  1899.)  (Naumann,  B.  1904,  37.  3601.) 

Difficultly  sol.  in  ethyl  acetate.  (Nau- 
mann, B.  1910,  43.  314.) 

100  g.  acetonitnle  dissolve  13.33  g.  CusCls 
at  IS"".  (Naumann  and  Schier,  B.  1914,  47. 
249.) 

SoL  in  boisonitrile.  (Naumann,  B.  1914, 
47.  1369.) 

Sol.  in  hot  bensonitrile  and  other  aro- 
matic nitrfles.    (W^ner,  Z.  anorg.  1897,  15. 

MoL  weight  determined  in  pyridine 
methyl  and  ethyl  sulphides.  (Werner,  Z. 
iDorg.  1897,  15.  19,  25  and  28.) 

Mm.  NantokiU,  SoL  in  HCl,  HNO,,  or 
N'H/)H-fAq. 

Cvpric  chloride,  CuCU. 

Ddiquesoent.  100  pts.  HsO  dissolve  70.6 
pto.  CaQt  at  0"*;  100  pts.  CuClt+Aq  contain 
41,4  pts.  CuCl,.    (Enffd,  A.  ch.  (6)  17.  350.) 

100  pts.  HtO  dissolve  76.2  pts.  CuCls  at 
16.r,  or  100  pts.  CuCli-fAq  sat.  at  16.1*  con- 
tiin  43.25  pts.  CuCU.    (Rudorfif,  B.  6.  484.) 

100  pts.  Cuds+Aq  sat.  at  IV  contain 
43.06  pts.  CuCli;  at  31.5%  contain  44.7  pts. 
OlCli.  Coefficient  of  Bdubility-41.4+ 
0.1Q5t  (Reioher  and  Deventer,  Z.  phys. 
Ol  f.  560.) 


Sat.  CuCls+Aq.  contains  at: 
-20**     -5^      +12*    17*^      32** 
37        38.8    39.3     41.7    43.2%  CuCW 
39**       55**      68**       73*      91*? 
44.0     46.5    47.9     48.6    51.0%  CuCl,. 
(fitard,  A.  ch.  1894,  (7)  2.  536.)    - 

Sp.  gr.  of  CuCl,+Aq  at  17.5*. 


%  CuClt 


5 
10 
15 
20 


8p.gr. 


1.0455 
1.0920 
1.1565 
1.2223 


%CuCU 


25, 

-35 
40 


Sp.gr. 


1.2918 
1.3618 
1.4447 
1.5284 


Sp.gr 

85.5  (- 
1.067 

342 
1.197 

598.5 
1.309 

769.5 
1.371 

940.5 
1.425 


rFi^ni,  J.  pr.  (2)  6.  274.) 

of  Cudt+Aq  at  22.9%  containing  in 
1000  g.  H,0,  g.  CuCltH-2H,0. 
-  hi  mol.)  171      255.5  g.  CuCl,+2H,0, 
1.108    1.154 

g.  CuCl,H-2H,0, 
g.  CuClj-f  2HfO, 
g.  CuCl,+2H,0, 
g.  CuClf +2H1O. 


427.5 
1.238 


513 
1.275 

684 
1.341 

855 
1.399 

1.026 
1.449 


Containing  CuCls  (anhydrous). 
67.5  (-J4  mol.)  135     202.5       270g.Cuat, 
1.114  1.165        1.213 

g.  CuClt. 


1.059 

337.5 
1JJ57 

540 
1.379 


405 
1.299 

607.5 
1.416 


472-5 
1.30 

675 
1.453 


g.  CuClt. 


(Gerlach,  Z.  anal.  28.  468.) 


Sp.  p-.  of  CuQi+Aq  at  0**.  S-pts.  CuClt 
m  100  pts.  solution;  Si-mols.  CuClt  in 
100  mols.  of  solution. 


s 

Si 

Sp.  gr. 

39.4170 

8.00 

1.4797 

35.3839 

6.82 

1.4173 

30.9255 

5.65 

1.3529 

26.1129 

4.51 

1.2881 

20.6697 

3.36 

1.2204 

14.5820 

2.23 

1.1494 

8.0732 

1.16 

1.0796 

(Charpy,  A.  ch.  (6)  29.  25.) 

Tables  for  V,  30.5^  49.2^  and  65'*  are  also 
given  by  Charpy. 

Sp.  gr.  of  CuClt -fAg  at  room  temp., 

containmg: 
12.006     21.349     33.027%  CuCl,. 
1.1037      1.2154      1.3312 
(Wagner,  W.  Ann.  1883,  18.  273.) 
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Sp.  gr. 

■M. 
3p.gr. 

Sp>sr. 

M.     ■' 

Sp.gr. 

M. 

Sp.gr. 

(Jones 


at  20*^  of  CuClf+Aq  containing  M. 
mols.  CuClt  per  liter. 


0.01 
1.001208 

0.10 
1.012614 

0.75 
M. 090912 

1.6 
1.^77618 


0.05 
1.00637 

0.20 
1.030991 


0.075 
1.009264 

0.50 
1.051479 

1.0 
1.120249 

2.0 
1.234561 


and  P&S^  Am.  Ch.  J.  1907,  88.  717.) 
Sp.  gr.  of  Cu€H^+Aq  at  25** 


Concentration  of  CuClt  +Aq.\ 


1 — normal 


Sp.  gr. 


(Wagner,  Z.  phys.  Ch.  1890,  6.  38.) 

Much  less  sol.  in  HCl+Aq  than  in  HiO. 
1  1.  HCl-hAq  containing  45  pts.  HCl  to  100 
pts.  H,0  dissolves  only  290  g.  CuCli  at  12', 
whereas  1 1.  H,0  at  12**  dissolves  630  g.  CuQ,. 
(Ditte,  C.  R.  1881,  M.  353.) 

SolubihV    in    HCl-hAq    at    0".     55^» « 

J^  mols.  in  milligrammes  in  10  ccm. 
solution.  HCl = mols.  HCl  in  ditto:  H,0 
-  g.  H,0. 


CuCli 


91.76 

86.8 

83.2 

79.35 

68.4 

50.0 

22.8 

23.5 

26.7 


HCl 


0 

4.5 

7.8 

10.5 

20.25 

37.5 

70.25 

102.5 

128 


Sum  of 
equiv. 


91.75 

91.3 

91 

89.85 

88.65 

87.5 

93.05 

126 

154.7 


Sp.gr. 


1.490 
1.475 
1.458 
1.435 
1.389 
1.319 
1.231 
1.288 
1.323 


HjO 


8.73 

8.74 

8.'64 
8.56 
8.47 
8.21 
7.56 
6.77 


(Engel,  A.  ch.  (6)  17  351.) 
Not  decomp.  bv  cold  Hj  SO4. 
Sol.  in  NH4Cf-f  Aq.     Very  sol.  in  cone. 
NaCl-fAq.    (Boussingault.) 

Solubility  of  CuClj  in  NH4Cl-f  Aq  at  30*. 


XH4CI 


29.5 
28.6 
12.1 
2.03 


Cu6ij 


0 

1.9 
15.6 
43.2 

43.95 


Solid  phase 


NH4CI 

NH4Cl-hCuCl,,  2NH4CI,  H,0 

CuCl,,2NH4Cl,H,0 

CuCl,,  2NH4CI,  H,0+CuCl^ 

2H,0 

CuCl,,  2H,0 


(Schreinemakers,  Z.  phys.  Ch.  1909,  66.  688.) 
See  also  NH4Cl+CuClf  imder  ammonium 
chloride. 


Solubility  of  CuClt +HgCl,  in  H/)  at  35^ 


%HgCU 

%CuCU 

Solid  Phaae 

0 

44.47 

CuCl,,  2Hrf) 

21.03 

33.50 

tt 

37.30 

26.07 

tt 

44.47 

23.31 

f< 

50.47 

21.50 

Cuci.+Hga, 

52.44 

19.40 

HgCl, 

52.54 

18.46 

tt 

52.81 

18.06 

It 

51.03 

14.73 

tt 

49.50 

5.94 

It 

23.87 

2.64 

tt 

8.51 

8.51 

tt 

(Schreinemakers  and  Thonus,  Proc.  K.  Akad. 
Wet.  1912,  16.  472.) 

Solubility  of  CuCU +KC1  in  H/)  at  t*. 


• 

CI  per  g. 
of  sohiUon 

MOI0.  per 
100  moLs. 

d 

0 

jg 

5 
^ 

-3 

g 

39.4 

0.120 

0.107 

5.56 

9.93 

CuClt.  2KCl.2HtO  + 
KCl 

40.9 

0.129 

0.115 

6.39 

11.4 

60.4 

0.142 

0.125 

7.71 

13.6 

•* 

79.1 

0.168 

0.142 

11.1 

18.8 

•• 

90.5 

0.188 

0.154 

14.9 

24.4 

•• 

93.7 

0.194 

0.156 

16.2 

26.0 

CuClt.  KCl+KCI 

98.8 

0.197 

0.162 

17.5 

28.7 

** 

0 

0.214 

0.021 

9.84 

1.04 

CuClt.  2KCI.2HfO  + 
CuClt.3H«0 

39.6 

0.232 

0.049 

12.9 

5.44 

60.1 

0.233 

0.059 

13.7 

6.90 

•* 

52.9 

0.241 

0.062 

14.8 

7.63 

•< 

60.2 

0.246 

0.066 

15.8 

8.49 

CuCb.  KClH-CttCl*. 
2HfO 

72.6 

0.255 

0.063 

16.8 

8.35 

64.2 

... 

14.9 

11.6 

CuClt.  2KCl.2H,0  + 
CuClt.  KCl 
CuClt,  KCl 

72.5 

14.8 

1.50 

(Meyerhoffer,  Z.  phys.  Ch.  1890,  5.  102.) 

100  g.  HsO  dissolve  72.6  g.  CuOt-f-ie.  Og 
NaQ.    (Rudorff,  B.  6.  684.) 

Solubility  of  CuCl,-!-NaCl  in  H,0  at  30'. 


%  NaCl 


0 

3.10 
4.28 
6.41 
10.25 
12.02 
12.25 
13.54 
15.40 
18.44 
20.61 
26.47 


%  CuCIt 


43.95 
41.14 
41.06 
39.40 
36.86 
32.38 
32.40 
28.64 
23.72 
16.98 
11.03 
0 


SoUdPhAse 


OiClt,  2H^ 

it 


CuCU-fXaa 
Naa 


(Schreinemakers  and  de  Baat,  Z.  phys.  Ch. 
L1909,  65.  586.) 
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Solubility  of  CuClj  in  CuSO«-hAq  at  30". 


Compositioo  of  the 

solution 

% 
bywt. 
CuCU 

^fc^-r- 

0 

20.32 

6.58 

13.62 

15,68 

8.93 

25.67 

4.77 

39.48 

3.21 

42.77 

2.89 

42.47 

2.90 

43.25 

1.14 

43.95 

0 

Solid  pliase. 


CuSO«,  5H,0 

« 

tt 
CuSOi,  5H,0 +CuCl,,  2H,0 

CuCl,,  2H,0 


(ScbreLoemakers,  Z.  phys.  Ch.  1909,  69.  561.) 

Insol.  in  liquid  NH|.  (Gore,  Am.  Ch.  J. 
1898,  90.  8270 

^  aol.  in  liquid  HF.  (Franklin,  Z.  anorg. 
1905,  46.  2.) 

SoL  in  alcohol  and  ether. 

Sol.  in  1  pt.  strong  alcohol. 

100  ptB.  absolute  methyl  alcohol  dissolve  68 
pta.  CuClt  at  15.5'';  100  pis.  absolute  ethyl 
alcohol  diasolve  53  pts.  CuCls  at  15.5*'.  (de 
Broyn,  Z.  phys.  Ch.  10.  783.) 

See  also  under  CuCl,-f  2HaO. 


SohibiHty  of  CuQi+KCl  in  absolute  alcohol 
at  25*. 

c5a. 

K?l 

SoKd  Pliase 

1  27 

1.51 

2.15 

525 

30.16 

34.17 

34.45 

34  29 

33.97 

0.281 
0.2QJ 

0.2il 
0  21 
0.21 
0.00 

KCl+KCl,  Cua, 

« 

KCl,  CuCl, 

tt 

tt 

KCl,  CuCls+CuCl,,  C,H»OH 

tt 

CuCl,,  C,H»OH 

(Foote  and  Walden,  J.  Am.  Chem.  Soc.  1911, 
».  1032.) 


Solnbaity  of  CuCls+KQ  in  acetone  at  25"*. 

cSn. 

Ih 

SoUdPhaae 

0.34 
0.48 
1.50 
2.06 
2.49 
2.32 

0.38 
6;27 

KCl+KCl,  Cua, 

Ka,  CuCl, 

tt 
It 

KCl,  CuCl,+CuCl,,  cja«o 

tt 

TooCe  and  Walden.  J.  Am.  Chem.  Soc.  1911, 
83. 1032.) 

100  g.  of  sat.  solution  of  CuCl,  in  ethyl 
afeohd  oontains  33.97  g.  CrCl,.  (Foote  and 
Wildcn,  J.  Am.  Chem.  Soc.  1911,  33.  1032.) 


Easily  sol.  in  acetone. 
J.  Anal.  Ch.  6. 184.) 
Insol.  in  benzene. 


(Krug  and  M'Eht)y, 


Solubility  in  organic  solvents. 


Solvent 


Methyl  idcohol 


Abs.  ethyl  alcohol 


Propyl  alcohol 


Allyl  alcohol 


N-butyl  alcohol 


Ethyl  formate 


Ethyl  acetate 


Acetone 


Isopropyl  alcohol 


22 
40 
50 
60 


0 
19 
20 
38 
50 


—15 
19 
37 
57 
62 


-20 

-   4 

27 

32 


0 
23 
37 
55 
84 
92 


-20 

+24 

37 

50 


+20 
40 
72 


-20 

+  8 


32 
70 

84 


Sat.  solution 

contains  % 

CuCU 


36.8 
37.5 
37.1 
37.5 


32.0 
35.7 
35.9 
38.5 
41.7 


26.8 
30.9 
30.7 
30.3 
30.5 


23.4 
23.6 
22.9 
23.3 


15.2 
15.8 
15.7 
16.1 
16.2 
16.7 


10.2 
9.4 
7.4 
7.2 


3.0 
2.5 
1.3 


18.4 
18.8 


11.0 
28.3 
28.7 


(fitard,  A.  ch.  1894,  (7)  2.  565.) 
See  also  under  CuCl,+2H,0. 

1  g.  CuCl,  is  sol.  in  181  g.  methyl  acetate 
at  18*.  Sp.  gr.  1874**  of  the  sat.  solution- 
0.939.     (Naumum,  B.  1909,  42.  3793.) 

1  K.  CuCl,  is  sol.  in  249  g.  ethyl  acetate 
at  18^.  Sp.  gr.  of  sat.  solution  1874* = 0.9055. 
(Naumann.  B.  1904,  87.  3603.) 

Difficultly  sol.  in  ethyl,  acetate^ , ^/Nau- 
mann,  B.  1910,  43.  314.)  -y^^lClgie 
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1  pt.  8o1.  in  249.3  pts.  ethyl  acetate  at  lO"". 
(Alexander,  Dissert.  1899.) . 

Solubility  in  acetone. 

34.7  g.  acetone  dissolve  1  g.  CuCls  at  18"*. 
Sp.  gr.  of  sat.  solution  1874^  -0.8164.  (Nau- 
mann.  B.  1904,  37.  4329.) 

1.40  pts.  are  sol.  in  100  pts.  acetone  at  56^. 
(Laszczynski,  B.  1894,  27.  2287.) 

Sol.  in  acetone  and  methylal.  1  gram,  dis- 
solves in  34.08  grams  of  acetone  at  18*^. 
(Eidmann,  C.  C.  1699,  II,  1014.) 

100  pts.  absolute  ether  dissolve  0.043  g. 
CuCl,.  (Bddtker,  Z.  phys.  Ch.  1897,  22. 
611.) 

Mol.  weight  determined  in  p3rridine  and 
methyl  sulphide.  (Werner,  Z.  anorg.  1897, 
16.  20  and  26.) 

100  g.  sat.  solution  in  acetonitrile  contains 
1.57  g.  CuCla.  (Naumann  and  Schier,  B. 
1914,  47.  249.) 

SI.  sol.  in  benzonitrile.  (Naumann,  B. 
1914.  47.  1369.) 

Sol.  in  boiling  dipropylamine.  (Werner, 
Z.  anorg.  1897^16. 34.) 

Sol.  in  urethane.  (Ley,  Z.  phys.  Ch.  1897, 
22.  81);  (Castoro  Z.  anorg.  1899,  20,  61.) 

-fH,0.    (Ditte,  A.  ch.  (5)  22.  661.) 

Sol.  in  HsO  with  slight  decomp.  (Sabatier, 
BuU.  Soc.  1896,  (3)  13.  601.) 

+2H,0.  Deliquescent.  100  g.  H,0  dis- 
solve 121.4  g.  CuClj+2HiO  at  le.l'^.  (Rti- 
dorflF.) 

Aq.  sol.  at  36""  contains  9.689  Mol.  %  CuCU. 
"  16**       "       8.934    "      %      " 

(Schreinemakers,  C.  C.  1911,  II.  349.) 

CuCl2-h2H,0-f  Aq.  sat.  at  30**  contains 
43.96%  CuCl,.  (Meerburg,  C.  C.  1904,  II. 
1362.) 

43.96  g.  anhydrous  CuCU  are  dissolved  in 
100  g.  CuClt-hAq  at  30**.  (Schreinemakers, 
Arch.  neer.  Sc.  1910  [2],  16. 117.) 

44.47%  by  weight  anhydrous  CuCU  is  dis- 
solved in  HiO  at  36®.  (Schreinemakers  and 
Thonus,  Verb.  k.  Akad.  Wet.  Amst.  1912, 
21.  333.) 


Solubility  of  CuClj-f-2HfO  in  ethyl  alcohol 
+Aqat  11.6**. 


Percent  of  ethyl  alcohol 

Grams  CuCl,  diasolved 

by  volume 

in  5  cc. 

99.3 

1.175 

98.3 

1.116 

96.3 

1.097 

96.3 

1.070 

94.3 

1.059 

Anhydrous  salt  dissolves  readily  in  absolute 
ethyl  alcohol;  CuCl3-f-2H20  is  precipitated 
by  H,0. 


Solubility  of  CuClt+2H,0  in  eth^l  aloohol+ 
Aq  at  11.6^  C.  under  addition  of  in- 
creasing amounts  of  CuCU. 
P— Percent  of  ethyl  alcohol  by  volume. 
G- Grams  of  CuCls  added.  •. 
Co  »  Grams  of  CuCU  in  6  cc.  of  the  solution. 
Cw  »Grams of  water  in  6  cc.  of  the  solution^ 
calculated  from 

(1)  the  water  content  of  the  alcohol. 

(2)  the  water  of  crsrstallisation  which  had 

gone  into  solution. 

(3)  the  water  hdd  mechanically  in  CuQt 

+2HiO. 


p 

G 

Cw 

Cc 

89.3 

0.000 

0.794 

i;i37 

90.3 

0.744 

1.122 

91.3 

0.696 

1.104 

92.3 

0.648 

1.090 

94.3 

0.661 

1.096 

96.3 

0.617 

1.096 

96.3 

0.478 

1.116 

97.3 

0.440 

1.140 

98.3 

0.396 

1.194 

99.3 

0.369 

1.208 

0.223 

0.330 

1.295 

0.444 

0.290 

1.396 

0.666 

0.270 

1.506 

0.887 

0.247 

1.639 

1.106 

0.223 

1.772 

1.324 

0.206 

1.921 

1.640 

0.191 

2.086 

1.739 

0.179 

2.236 

it 

1.967 

0.164 

2.400 

(Bedtker,  Z.  phys.  Ch.  1897,  22.  506-^07.) 

100  pts.  absolute  ether  dissolve  0.061  g. 
CuCl,+2HfO.  (Bodtker,  Z.  phys.  Ch.  1897, 
22.  511.) 

0.11  pts.  are  sol.  in  100  pts.  eth^at  16^ 
0.11  "  "  "  "  100  "  "  "  35*. 
8.86  "  "  "  "  100  "  acetone  '*  0'. 
8.92  "  "  "  "  100  "  "  "13.6*. 
(Lasscsynski,  B.  1894,  27.  2286  and  2287.) 

Solubility  in  organic  solvents  at  t**. 


Solvent 


Pure  methyl  alcohol 

Ethyl  alcohol  (05«) 

Pure  acetoD* 

91  pta.  ethyl  alcohol  (98«)  +10  pU. 
H,0 


Digitized  by  V^QQ^ 


20** 
18.9 
20.3 
19.6 
22.1 
20.0 

21.8 
1^0 


Ff.oi 

solvent 

required 

to  dia- 

•ohe 

CuiS-K 
JHfO 

att". 


7.3 
7.6 
11.6 
11.9 
43.6 
44.2 

9.0 
8.5 
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Soh^lity  in  organic  solvents  at  t^. — Cont. 


— f 

Pta.  ot 

aolvent 

required 

todia- 

Solvent 

t* 

aolve 

Cu(§t+ 
2HtO 
att« 

M)  pu.  abs.  alcohol  +20  pta.  HtO 

28.1 

6.0 

•« 

20.7 

6.2 

80  pta.  aoetoDe+20  pta.  HtO 

23.1 

6.3 

.. 

21.8 

6.6 

SO  pta.  AMtone  +20  pta.  methyl 

aleohol 

23.1 

12.0 

♦• 

24.0 

11.6 

10  pu.  methyl  alcohol  +00  pta. 

ethyl  alcohol  (OS"") 

24.2 

6.4 

•• 

25.0 

5.1 

20  pta.  methyl  alcohol  +80  pta.  ord. 

ether 

24.1 

16.1 

•• 

22.4 

16.7 

to  pea.  aba.  alcohol  +20  pta.  ord. 

24.1 

8:8 

ether 

•• 

25.0 

8.5 

Cofflm.  methyl  alcohol 

.23.9 

5.4 

•• 

23.0 

5.6 

S5  pta.  pyrsdine +  15  pta.  HsO 

24.4 

63.4 

•• 

23.6 

63.7 

W  pta.  pyridine  +40  pta.  HaO 

27,3 

26.7 

•• 

28.0 

26.2 

75  pta.  o  picoline+25  pta.  HfO 

26.1 

51.6 

•• 

25.1 

52.3 

70  pu.  a  picoline  +30  pta.  HtO 

26.1 

47.3 

(de  Coninck,  C.  R.  1900, 181.  59.) 

SohibUity  in  organic  solvents. 

Sol.  in  propyl  alcohol,  hot  glycol,  hot 
glyoenne,  hot  paraldehyde,  hot  crys.  acetic 
■od,  pure  acetone,  30%  methylaxnine+Aq, 
pore  pyridine,  pure  a-picoline,  aoetonitrile; 
d.  8oL  in  isobutyl  and  amvl  alcohols,  crystal- 
liiable  formic  acid,  ethyl  acetate;  insol.  in 
cold  glycol,  cold  glycerine,  cold  paraldehyde, 
benxiJdehyde,  cold  crystallizable  acetic  acid. 
Old.  ether,  abs.  ether,  hot  and  cold  CSs,  cold 
infline,  cold  orthotoluidine,  methylene  chlor- 
ide,  ethyl  iodide,  propyl  iodide^  ethylene 
bromide,  benzene,  toluene,  xylene,  h'groin, 
aitrobensene,  cold  pq)eridine  and  essence  of 
verebenthine.    (de  Coninck,  C.  R.  1900, 181. 

+5H/). 

Aq.  sol.  at  35''  contains  2.921  Mol.  %  CuCl*. 
15**       "       1.11 
(Schranemakers,  C.  C.  1911,  U.  349.) 

dproQs  hydrogen  shloride,  CuCl,Ha. 
Sol  in  H^.   (Neumann,  M.  1894, 16. 493.) 

Cipac  hydrogen  chloride,  CuQs,  Ha+3H20 
Deoomp.  by  HtO.   Sol.  in  HCl+Aq  below 
r  .(Engel,  C.  R.  106.  273.) 


CuCli,  2HC1.    Deliquescent.    Very  sol.  in 
HiO.    (Alexander,  Dissert.  1899.) 

+5HiO.      Properties    ss    above.      (Sa- 
batier,  C.  R.  106. 1724.) 

Cu(5l,,3Ha.     Sol.  m  H|0.     (Neumann 
M.  1894,  16.  493.) 

Cnpric    gold    (auric)    chloride,    CuClt, 
2AuCli-f6H,0. 
10%  is  sol.  in  H,0  at  IS*'.     rMylius,  Z. 
anorg.  1911,  70.  210.) 

Cttpric    lithium    chloride,    CuCl>,     LiCl+ 
2HH,0. 


(6)  80.  33.) 

+2H,0.  (Meyerhoflfer,  W.  A.  B.  100,  Jb. 
621.) 

Cttpric  mercuric  chloride. 
Easily  sol.  in  HjO.    (v.  Bonsdorff.) 

Cttpric  mercttric  potassium  chloride.  Cuds, 
3HgCl,,  6KC1+2H,0. 
Deliquescent  in  moist  air.  Sol.  in  boiling 
HfO  without  decomp.,  and  recrystallises  u 
cooled  slowly.  Insol.  in  absolute  alcohol. 
(v,  Bonsdorff,  Pogg.  88.  81.) 

Cttprotts  nitrosjd  chloride,  CusCU,  2N0C1. 

Very  deliquescent  and  sol.  in  HtO  with  im- 
mediate decomp.  (Sudborough,  Chem.  Soc. 
69.  658.) 

Cuprous  potassium  chloride,  CusCls,  4KCL 
Sol.  in  H,0.  (MitscherUch,  A.  ch.  78. 384.) 
For  solubility  data,  see  CufCli-hKC^  under 

cuprous  chloride. 

Cttpric  potassittm  chloride. 

CuCl,,KCl.  (Meyerhoffer,  Z.  phys.  Ch.  8. 
336.) 

Sol.  in  HiO;  only  si.  sol.  in  cone.  HCl+Aq. 
(Grdger,  Z.  anorg.  1899,  19.  330.) 

CuCU,  2KC1+2H,0.  Sol.  in  H,0  and 
alcohol.    (Berzelius,  Pogg.  13.  458.) 

The  composition  of  the  hydrates  formed  by 
this  salt  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr.  pt.  produced  by  the  salt  and  of  the  con- 
ductivity and  sp.  gr.  of  its  aqueous  solutions. 
(Jones,  Am.  Ch.  0:1905,  84.  322.) 

For  solubility  data,  see  CuCU-f  KCl  under 
cupric  chloride. 

Cttpric  rubidium  chloride,  CuCU,  2RbCl. 

Easily  sol.  in  H,0  and  HCl+Aq.  (Godef- 
froy,  B.  8.  9.) 

+2H,0.  Sol.  in  H,0.  (Wyrouboff,  J.  B. 
1887.  538.) 


Cuprous  sodium  chloride. 
Very  sol.  in  HjO 


yitized  by 


Google 
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Cttpric  sodium  chloride. 

Easily  sol.  in  cone.  NaCl-f-Aq.  Sol.  in 
alcohol  of  0.837  ep.  gr. 

No  double  salt  exists.  (Schreinemakers 
and  de  Baat,  Z.  phys.  Ch.  1909,  66.  586.) 

Cupric  thallic  chloride,  CuCU,  2T1C1|. 
Sol.  in  H,0.    (Willm,  A.  ch.  (4)  6. 65.) 
-f  6H,0.     Can  be  cryst.  from  H|0. 

(Gewecke,  A.  1909,  866.  225.) 

Cuprous  chloride  ammonis,  CusClt,   NH|. 

(Uoyd,  J.  phys.  Chem.  1906, 12. 399.) 

CujCli,  2NHi.  Decomp.  by  H|0  or  acids, 
not  by  alcohol.    (Ritthausen,  J.  pr.  69.  369.) 

Cu,Cl,,  3NH,.  (Lloyd,  J.  phys.  Chem. 
1908   12.  399.) 

CuiCli,  6NH,.  (Lloyd,  J.  phys.  Chem.  1908, 
12.  399.) 

Cupric  chloride  ammonia,  CuCls,  2NH|. 
Decomp.  by  HsO.    (Kane,  A.  ch.  72.  273.) 
CuClj,4NHj.   SoLinHA    (Bousat,C.R. 

1902.  135,  294.) 

+HjU  tCuprammonium  chloride).  Sol. 
in  H,0  and  hot  XH40H+Aq. 

H-2HjO.  Sol  in  small  ami.  of  H,0. 
Cu(OH)i  m  pptd.  by  dilution.  (Bouzat, 
A.ch.  1903,  (7)29.350.) 

CuCl,,  5NHi.  (Bousat,  A.  ch.  1903,  (7)  29. 
350.) 

-f-lHH,0.  SoL  in  HiO.  On  dilution 
Cu(OH),  is  pptd.  SoL  in  NH^OH+Aq; 
solubiUty  decreases  as  NH|  concentration 
increases.    (Bouxat,  A.  ch.  1903,  (7)  29. 350.) 

Cud,,  6NHi.  Completely  sol.  in  H,0. 
(Rose,  Pogg.  20. 55.) 

Sol.  in  HsO  but  decomp.  by  great  dilution 
with  pptn.  of  Cu(OH),. 

Insol.  in  liquid   NH|.     (Bouzat,   A.   ch. 

1903,  (7)  29.  350.) 

Cuprocupric  chloride  ammonia,  CutCls,  CuCls, 
4NH,-hHrf). 

Decomp.  by  HtO  or  alcohol.  Abundantly 
sol.  in  NH4Cl-HAq,  but  with  partial  decom- 
position.    (Ritthausen.) 

Cupric  chloride  ammonia  platinous  chloride, 

CuCl,,  4NH,,  PtCl,. 
See  Platodiamine  cupric  chloride. 

Cuprous  chloride  carbon  monoxide, 
CujCl,,  2CO-f-4H,0. 

Very  sol.  in  HCl  (sp.  or.  1.19)  with  evolu- 
tion of  CO.  Sol.  in  NH40H+Aq.  (Man- 
chot  and  Friend,  A.  1908.  369.  110.) 

2Cu,Cl,,  C0-f2H,0.  Insol.  in  H,0.  (Ber- 
thelot,  A.  ch.  1856,  (3)  46.  488.) 

4CutCl2,3CO-f7H,0.  Insol.  in  H,0, 
but  decomp.  therewith  very  quickly.  Sol. 
in  CujCli-f-HCl. 


Cupric  chloride  hydrazine,  CuCls,    2) 

Easily  decomp.    (Hofmann  and  Ma 
A.  1899,  306.  222.) 

Cuprous  chloride  mercuric  sulphide,  Cu; 
2HgS. 
Insol.  in  HsO;  sol.  in  cone,  hot  HC1+ 
not  decomp.  by  boiling  dil.  HiSOi+Aq, 
decomp.  by  cone.  HsSOi.    (Heumann,  K 
1390.) 

Cuprous  fluoride,  CutFs. 

Insol.  in  HiO  or  HF.  Sol.  in  oonc.  HG 
Aq,  from  which  it  is  precipitated  by  H 
Insol.  in  alcohol.    (Berzelius,  PoK.  1«  28., 

Decomp.  by  H,0  into  sol.  CuFs.     Sol. 
boiling  HCl-hAq  and  in  HNOi+Aq 
si.  attacked  by  warm  H2SO4.    (Poulenc,  C. 
116.  1447.) 

Cupric  fluoride,  CuFt. 

Easily  takes  up  H,0  to  form  CuF,-h2H,0 
Sol.  in  fiCl,  HNOi,  or  HF  +  Aq.  (Poulenc,  C 
R.  116.  1448.) 

SolubiUty  at  25**  in  HF+Aq. 


Normality  of  HF+Aq.       »• '^°S^",  JSJa^  ^" 


0.12 

0.28' 

0.57 

1.08 

2.28 


0.03O7 

0.1164 

0.2494 

0.388 

0.463 


Solubility  is  decreased  by  presence  of  KF 
(Jaeger,  Z.  anorg.  1901,  27.  29.) 

Insol.  in  liquid  NHs.  (Gore,  Am,  Ch.  J. 
1898,  20.  827.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Xaumann. 
B.  1910,  48.  314.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  IMy 
II.  1014;  Naumann,  B.  1904,  87.  4329.) 

-f  2HtO.  SI.  sol.  in  cold,  decomp.  by  hot 
H2O.     (Berzelius.) 

Cupric  hydrogen  fluoride,  CuF  s,  5HF  +5HtO. 

Deliquescent. 

Easily  sol.  in  HsO  and  dil.  acids. 

Sol.  in  NH«OH  -f  Aq  with  decomp.  (Btthm, 
Z.  anorg.  1905,  48,  329.) 

Cupric  potassium  fluoride,  CuFs,  2KF. 

Easily  sol.  in  H>0. 

CuF,,  KF.  Very  si.  sol.  in  HtO;  si.  soL  ifl 
dil.  acids.    (Helmholt,  Z.  anorg.  8.  115.) 

Cupric  rubidium  fluoride,  CuFs,  RbF. 
As  the  K  salt.    (Helmholt.) 

Cupric  silicon  fluoride. 
See  Fluosilicate,  cuiirkr.^rrT^ 
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yp^  stannic  fluoride. 
^  A^FhiostannAtey  copper. 

'fper  tantalun  fluoride. 
'See  FluotantaUte,  copper. 

Copper  titanhim  fluoride. 
See  FlnotitanAte,  copper. 

Copper  toogBtfi  fluoride. 
See  Fluozytungstatey  copper. 

Copper  zhrconitmi  fluoride. 
See  Fhiozirc(MUitey  copper. 

Capric  fluoride  ammonia,  CuFt,  4NHs+ 
6HgO. 

Decomp.  raiudly  in  the  air. 

Eaaily  aoL  in  HsO. 

Deeonap.  by  boiling  with  HfO  with  evolu- 
tion of  NH«. 

EaaUy  aol.  in  diL  acids.  (Bahm,  Z.  anorg. 
1905,  48.  333.) 

Ci^Rms  hydride,  CuH. 

Inad.  inHtO.  Sol.  in  HCl+Aq.  (WurU, 
C.  R.  18.  102.) 

SoL  in  warm  oonc.  HCl  with  deoomp. 
(Bartlett,  Am.  Ch.  J.  1895, 17. 187.) 


Cleric  hydride,  CuHt. 

8oL  in  HCl  with  decomp. 
Ch.  J.  1895, 17. 187.) 


(Bartlett,  Am. 


Copper  hydrosulphide,  7CuS,  HsS. 
flinder  and  Picton,  Chem.  See.  1892,  61. 

120.) 
9CuS,H^.    (Linder  and  Picton.) 
22CuS,  HsS.    (linder  and  Picton.) 

Cipfovs  hydroxide,  CusO,  xHsO. 

SoL  in  adds  as  cupric  salt.  Insol.inNaOH, 
orKOH+Aq. 

SoL  in  NH4OH,  and  (NHOiCO.+Aq;  sol. 
in  Nai8iO,+Aq. 

Cspfoamic   hydroxide,   CuOH,    3Cu(0H)t 
+3H,0. 
Sd.  in  adds.   (Francke,  Dissert.  1907.) 

C^ric  hydroxide,  3CuO,  HsO. 

InaoL  in  HsO  or  dil.  alkalies.  Easily  sol. 
iiWBrmNH4Cl-fAa.    (Rose.) 

Much  more  difficultly  sol.  than  CuOsHs  in 


KOH-fAq.    (Chodnew,  J.  Dr.  28.  220.) 
1^  oonmoeition  is  6CuO,  ""  ^ 
SeeaUo  Coptic  oxide. 


CuOsHt.    Insol.  in  HsO.  but  decomp. 
6CttD,  HtO  by  being  boiled  therewith. 
EztRmehr  easily  sol.  in  aoids. 
SoL  STnHiOH,  and  NH4  salts+  Aq. 


into 


Solubility  in  NHiOH+Aq  at  25* 


NHancnc 

g.  Cu  per  1. 

equiv.  CuOsHt 
per  I. 

2.63 

3.05 

0.096 

2.00 

2.12 

0.067 

1.32 

1.08 

0.034 

2.540 

6.26 

0.197 

1.965 

6.28 

0.166 

1.280 

4.13 

0.129 

0.973 

3.36 

0.106 

.      0.870 

3.08 

0.097 

0.540 

2.36 

0.074 

0.391 

2.04 

0.064 

3.176 

8.06 

0.253 

2.070 

5.72  , 

0.180 

1.272 

4.75 

0.149 

0.451 

2.54 

0.080 

0.320 

2.13 

0.067 

The  non-agreement  of  the  results  b  due  to 
the  presence  of  different  modifications  of 
CuOsHs. 

(Bonsdorff,  Z.  anorg.  1904,  41. 182.) 

Solubility  in  NHiOH+Aq  at  18''. 


NHs  mols  per  1. 

Cu  g.  atoms  per  I. 

0.20 

0.00054 

0.50 

0.0033 

1.0 

0.0109 

1.5 

0.0204 

2.0 

0.0314 

2.5 

0.0442 

3.0 

0.0548 

4.0 

0.0784 

5.0 

0.1041 

6.0 

0.1254 

8.0 

0.1599 

9.96 

0.1787 

(Dawson,  Z.  phys.  Ch.  1909,  69.  111.) 

Sol.  in  cold  NaOH,  or  KOH-f  Aq  (Proust); 
but  CuO  is  PPtd.  on  boiling  (BerthoUet);  is 
not  pptd.    (Chodnew,  J.  pr.  28.  220.) 

Insol.  in  NaOH  or  KOH+A9  ^"^  ^e/ 
contain  organic  matter  (Berzelius).  This  is 
contradicted  by  Volcker  (A.  69.  34). 

Entirely  sol.  in  cone.  KOH-f  Aq,  but  solu- 
tion is  decomp.  by  heating.  (Fremy,  A.  ch. 
(3)  12.  510.) 

Sol.  in  NaOH-f  Aq  (70%  NaOH).  (Ldw, 
Z.  anal.  9. 463.) 

The  solubility  in  NaOH  of  CuOsHs,  pre- 
pared either  from  CUSO4  or  Cu(NOi)s,  de- 
creases with  decrease  in  concentration  of  the 
base.  The  solubility  of  CuOsHs  in  NaOH 
is  only  very  8lightl)r  affected  by  Uie  addition 
of  sodium  or  potassium  carbonate.  (Fischer, 
Z.  anorg.  1904,  40.  41iihd  by  V^OOglC 
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Solubility  of  crystalline  CuOsHt  in  ammoni- 
acal  Ba(OH)s  and  NaOH  solutions  at 
*     18\ 


Solubility  of  crystalline  CuOtHt  in 

acal  salt  solutions  at  IS" — Continued 


xo  . 

Cu  ooocentrm* 

Solvent  coDlains  per  litre 

tion  g.  atoms 

perl. 

Imol.  NH,+0      mol.Ba(OH), 

0.01090 

+0.0025 

0.00907 

H-0.005         " 

0.00801 

"        +0.01            " 

0.00633 

"        +0.02            " 

0.00526 

2  mols.  NH,+0      mol.  Ba(OH), 

0.0314 

+0.01 

0.0277 

4  mols.  NH,+0      mol.  Ba(OH), 

0.0784 

+0.01 

0.0747 

1  mol.  NH,+0      mol.  NaOH 

0.0109 

"        +0.01           " 

0.00766 

+0.02 

0.00655 

"        +0.03           " 

0.00531 

"        +0.05 

0.00456 

+0.10           "   . 

0.00410 

(Dawson,  Chem.  Soc.  1909,  91 

J.  377.) 

Solubility  of  crystalline  CuO,Hi  : 

n  ammoni- 

acal  salt  solutions  at  18 

> 

Cone,  of  dis- 

Solvent contains  per  litre 

solved  Cu.  g. 

atoms  per  1. 

1  moL  NHi 

0.0109 

0.06  mol.  NHi+O.Ol  mol.  (NH4).804 

0.00129 

+0.025 

0.00511 

0.1    mol.  NHi+O  01  mol.  (NH4)»804 

0.00326 

+0.025 

0.0108 

+0.05 

0.0233 

0.2    mol.  NHi-l-0.00  mol.  (NH4)iS04 

0.00054 

H-O.Ol 

0.00649 

+0.025 

0.0175 

+0.05 

0.0384 

+0.10 

0.0690 

0.5    mol.  NHi+0.00  mol.  (NH4)iS04 

0.0033 

+0.01 

0.0127 

+0.025 

0.0284 

+0.05 

0.0536 

+0.10 

0. 1013 

+0.20 

0.1844 

1.0    mol.  NHa+0.00  mol.  (NH4)tSO« 

0.0109 

+0.01 

0.0210 

+0.025 

0.0386 

+0.05 

0.0660 

••     .       +0.10 

0.1185 

+0  20 

0.2275 

+0  40 

0.4135 

2        mol.  NHi+0  00  mol.  (NH4)«S04 

0.0314 

f             +0.01 

0.0462 

+0.025 

0.0605 

+0  05 

0.0886 

+0  10 

0.1468 

+0  20 

0.2591 

+0  40 

0.4718 

3        mol.  NHi+0  00  mol.  (NH«),S04 

0.0548 

+0.01 

0.0672 

+0  02.5 

0.0847 

+0  05 

0.1156 

Cone,  of  dis- 

Solvent contains  per  litre 

solved  Cv.c. 
atoms  per  1. 

3  mol.  NH.+0.10  mol.  (NH4),804 

0.1740 

+0.20 

0.2861 

+0.40 

0.5044 

4  mol.  NHi+0.00  mol.  (NH4)3S04 

0.0784 

+0.01 

0.0922 

+0.025 

0.1101 

+0.05 

0.1397 

+0.10 

0.2002 

+0.20 

0.3188 

+0.40 

0.5451 

5  mol.  NHi+0.00  mol.  (NH4)sS04 

0.1041 

+0.01 

0.1164 

+0.025 

0.1320 

+0.05 

0.1639 

+0.10 

0.2239 

+0.20 

0.3415 

+0.40 

0.5615 

1  mol.  NHi+0.00  mol.  Na,S04 

0.0109 

+0.025 

0.0134 

+0.10 

0.0162 

+0  20 

0.0192 

+0.40 

0  0784 

4  mol.  NHi+0. 10  mol.  Na«804 

0.0994 

+0.20 

0.1161 

(Dawson,  Chem.  Soc.  1909,  96.  373.) 


SI.  sol.  in  alkali  carbonates +Aq,  especially 
KHCO,  and  NaHCO,.    (Bcridius.)      ^^ 

Sol.  in  cold  NaiSsOs+Aq,  but  ppUl.  on 
wanning.    (Field,  Chem.  Soc.  (2)  1.  &.) 

Partifldly  sol.  when  freshly  pptd.  in  KCN 
+Aa.    (KodKers.  1884.) 

Sol.  in  (NH4)j8iOs+Aq.  (Moreau,  Apoth. 
Ztg.  1901,  16.  383.) 

Sol.  in  MSCN+Aq.;  more  difficultly  9oL 
in  NH4SCN+Aq  than  ZnOiHs.  (Ohmb- 
mann,  Z.  anorg.  1908,  58. 269.) 

Veiy  sol.  in  hydroxylamine.  (Jannasch 
and  dohen,  J.  pr.  1905,  (2),  72.  14.) 

Insol.  in  acetone.  (Eidioann,  C.  C.  1889* 
II.  1014.) 

Sol.  in  large  amt.  in  NaCsHjOs + Aq.  (Mer- 
cer, 1844.) 

Not  pptd.  in  presence  of  Na  citrate.  (Spil- 
ler.) 

Insol.  in  cane  sugar+Aq,  unless  an  alkali  or 
alkaline  earth  is  present.    (Pesohier.) 

Recently  pptd.  CuOsHt  is  easily  sol.  in  cane 
sugar  with  NaOH,  KOH,  or  CaOtHs+Aq; 
lees  sol.  in  presence  of  SrOsHi  or  BaOA. 
(Becquerel.) 

Not  ppta.  by  KOH+Aq  in  solutioDs  oon- 
taining  tartaric  acid,  cane  sugar,  and  ma^y 
other  non-volatile  organic  substances. 

Sol.  in  Ca,  Ba.  Sr,  K  or  Na  sucrates+Aq^ 
and  ppts.  of  double  sucrates  form  whan  aohi- 
tions  of  the  first  three  bases  are  heated^  but  no 
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.  Jonns  in  the  last  two  cases  even  at  100**. 
;Hulton.) 

Iiybol.  in  stmple  Ca,  Ba,  or  K  suGrates+Aq, 
bat;  immediately  sol.  when  an  excess  of  cane 
muur+Aq  is  present.    (Peligot.) 

Moderately  sol.  in  amyl  amine,  easily  sol.  in 
methyl^  leas  m  ethyl  anune.    (Wurts.J 

SoL  m  sOTbine+Aq.    (Pdoiue.) 

Not  pptd.  in  presence  of  aromatic  oyxadds 
or  phenols  of  the  ortho  series.  Thus  m  pres- 
ence of  salicn^lic  acid,  pyrocatechin,  gallic 
add,  pyrofl^ic  acid,  etc.,  NaOH+Aq  does 
not  ppt.  CuOtHs  from  Cu  solutions,  but 
pptn.  is  not  prevented  by  benzoic  acid,  re^ 
sorcin,  hydroquinone,  etc.  (Weith,  B.  9. 
342.) 

SoL  in  solutions  of  alkali  salts  of  "spal- 
tangnirodukte"  <Xf  albumen.  (Kalle  and 
Co.  Pat.  1901.) 

ooL  in  starch  emulsion  which  has  become 
thin  liquid  in  an  alternating  magnetic  field. 
(RosenthiJ,  C.  C.  1906, 1.  693.) 

CuO,  2HsO.  (Rub^novitch,  C.  R.  1899, 
129.336.) 

CuO.  SHsO.  rKosmann,  Z.  anorg.  1893, 
1373.) 

XJuO,3H,0.    (Cross,  Gm.— K.  6.  1,  753.) 

4CuO,  H,0.  Insol.  in  NHiOH+Aq. 
(Mailhe,  A.  ch.  1902,  (7)  27.  393.) 


Cupric  hydroxide  ammonia,  CuOsHs,  4NHa. 
Present  in  anmioniacal  solution  of  CuOtHt. 
(Dawson,  Z.  phys.  Ch.  1909,  69.  110.) 

Cuprous  imide,  CusNH. 

Decomp.  at  160**  forming  CutN. 

Readily  hydrohrsed  by  H,0. 

SoL  in  liquid  NHs  solutions  of  NH4NO1. 
vFranklin,  J.  Am.  Chem.  Soc.  1912, 84. 1502.) 

Cuproos  iodide,  CuJs. 

hmoL    in  HsO,  or  dil.  adds. 

Calculated  from  dectrioal  conductivity  of 
Ciitls-f  Aq,  1  1.  HtO  dissolves  about  8  mg. 
OoJiatlS^.  (Kohbraosch  and  Rose,  Z.  phys. 
Cb.  12. 241.) 

SoL  in  oonc.  H1SO4.  (Vitali,  Gm.— K. 
1. 1  947,) 

SoL  with  difficulty  in  oonc.  HCl+Ao. 

Decomp.  by  cone.  HNOs,  or  HiS04.  Insol. 
in  XaCl,  idfo^  Na,SO,,  KBr,  or  NH4Cl-h 
Aq.  SoL  in  NHiOH,  NaStO,,  KCN,  or  KI+ 
Aq.   (Renault,  C.  R.  69.  558.) 

Appreciably  soL  in  N/10  Ha.  Plractically 
iiioL  in  X/10  H,SO«.  (Moser,  Z.  anal.  1904, 
tt.6W.) 

Results  of  experiments  on  solubility  of 
^tlj  in  If-I-Aq  in  presence  of  acids  and 
*lti  are  given  by  Bray  and  MacKay. 

CaJt  was  found  to  be  si.  sol.  in  HsO  but 
i  oooskierable  amt.  dissolves  in  presence  of 
h  owing  to  formation  of  Culs  and  Cul|.  (J. 
Am.  Chem.  Soc.  1910,  32. 1207.) 


Solubility  of  CuJ,  m  Ii-f-Aq  at  20*. 


g.  p«l. 

SoUd  Phase 

Cu 

I 

0.285 

0.585 

Cu,I, 

0.482 

1.305 

n 

0.583 

1.922 

n 

0.678 

2.557 

It 

0.756 

3.204 

tt 

0.844 

3.954 

n 

0.898 

4.436 

tt 

0.964 

5.085 

tt 

1.032 

5.685 

tt 

1.090 

6.282 

tt 

1.112 

6.530 

tt 

1.232 

7.653 

Cu.I,+I, 

1.040 

6.449 

I> 

0.898 

5.594 

tt 

0.748 

4.711 

It 

0.606 

3.856 

tt 

0.448 

2.949 

tt 

0.300 

2.069 

tt 

0.159 

1.230 

tt 

0.925* 

5.461 

Cu,I.+I, 

1.658** 

11.366 

tt 

•atO\    ••at40^ 

(Fedotieff,  Z.  anorg.  1911,  69.  26.) 


Solubility  in  NH4Br-f  Aq  at  20**, 


(Kohn  and  Klein,  Z.  anorg.  1912,  77.  254.) 


SoL  in  FeClj+Aq.    (Fleischer,  C.  N.  1869, 
19. 206.) 

Solubility  in  KBr+Aq  at  t*. 


19.5 
24.0 
19.5 
23.0 
22.0 
22.0 


KBr+Aq. 


2-N 
2-N 
3-N 
3-N 

4-N 
■4:-N 


g.  Cuilt  in  1  I.  of 
the  solution 


1.4666 
1.5576 
3.4094 
3.5949 
7.1263 
6.9768 


The  solutions  undergo  change  in  the  course 
bf  a  few  days,  iodine  Being  set  free;  thd  sol« 
ubiUty  of  the  cuprous  iodide  la  not  markedly 
affected  thereby. 

(Kohn,  Z.  anorg.  1909,  68.  337.) 

1  1.  of  a'0.2N  solution  of  KI  dissolves 
0.000157  g.  mol.  Cuslj.  (Bodl&nder,  Z. 
anorg.  1902,  81.  475.) 

Very  sol.  in  liquid  NHf.  (Franklin,  Am. 
Ch.  J.  1898,  20. 827.)gitized  by  ^OOglC 
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InaoL  in  CSs.  (Arctowski,  Z.  anorg.  1894, 
6.267.) 

Plractically  insol.  in  methylene  iodide. 
(Retffers,  Z.  anorR.  1893,  8. 347.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  acetone  (Naumann,  B.  1904, 
87. 4329);  (Eidmann,  C.  C.  1899,  II.  1014.) 

100  g.  acetonitrile  dissolve  3.52  g.  Cujlj 
at  18^  (Naumann  and  Schier,  B.  1914,  47. 
249.) 

Min.  MarakiU,    (Gm.— K.  6.  1,  945.) 

Cupric  iodide,  Culs. 

Exists  only  in  very  dil.  aqueous  solution. 
(Traube,  B.  17.  1064.) 

Copper  periodide,  CUI4. 

Sol.  in  HsO.  (Walker  and  Dover,  Chem. 
Soo.  1905,  87. 1588.) 

Copper  ammonium  iodide  ammonia. 
See  Cupriammonium  iodide  ammonia. 

Cuprous  mercuric  iodide,  Cuslsi  Hgls. 
KI+Aq  dissolves  out  Hgls. 

Cuprous  mercuric  iodide  ammonia,   Culs, 

2HgI„  4NH,. 

Decomp.  by  HtO  or  acids.  Sol.  ii)  a  mix- 
ture of  acetic  acid  and  alcohol. 

Cull,  Egli,  4NHi.  As  above.  (Jtfrgensen, 
J.  pr.  (2)X347.) 

Cupric  nitrogen  iodide,  Culs,  NsHJs. 

DecoM.byH,0;orNH«OH+Aq.  (Guy- 
ard,  C.  K.  97.  526.) 

Cupric  tfaallic  iodide  ammonia,  Culs,  2TlIt, 
4NH,. 
Decomp.  slowly  by  H,0.  Sol.  in  NH4OH + 
Aq  with  decomp.   Sol.  in  alcohol. 

Cuprous  iodide  ammonia,  Cusis,  NHt. 

Ppt.  (Anderline,  Gazz.  ch.  it.  1912,  42. 1, 
321.) 

-f4H,0.  Insol.  in  HsO.  Very  sol.  in 
NHiOH+Aq.  (Silberrad,  Chem.  Soc.  1905, 
87.  670 

CusIs,  3NH,.  (Lloyd,  J.  phys.  Chem. 
1906  12.399.) 

Cuslt.'  4NH..    (Level,  J.  Pharm.  4.  32S.) 

-f  HsO.    (Saglier,  C.  R.  104.  1440.) 

Cu,I,,6NH,.    (IJoyd.) 

Cupric  iodide  ammonia,  Culs,  4NHt+HsO. 

Decomp.  by  HsO.  Solon  NH«OH-f  Aq 
without   decomp.     Not   attacked   by   cold 


alcohol  or  ether.  (Bothemont,  J.  Phana. 
16.  445.)    (Poszi-Escot,  C.  R.  1900,  ISO.  90.) 

Culs.  6NHt.  Sol.  in  liquid  NH..  (Horn, 
Am.  Ch.  J.  1908,  89.  205.) 

3CuIs,  lONH,.  Decomp.  by  HsO.  (Ricb- 
ards.  Am.  Ch.  J.  1896,  17.  302.) 

Sol.  in  liq.  NHt.  (Horn,  Am.  Ch.  J.  1908, 
89.  204.) 

Pffpffi^iTiinrwtiwtw     iodids     oimwAftln- 

3Cu(NH,)sIs,  4NH,. 
Decomp.  by  air  and  by  HsO.    (Ridiardfi^ 
Am.  Ch.  J.  1895, 17. 302. 

Copper  periodide  ammonia,  2CuI,  !«,  5NH| 

Because  of  its  insolubility  it  cannot  be 
recryst  from  any  solvent.  (Silberrad,  Ch«n. 
Soc.  1905,  87.  66.) 

Copper  /e^ojodide,  ammonia,  CUI4,  4NHt. 
(Jtfrgensen,  J.  pr.  (2)  2. 353.) 

Copper  Aexaiodide  ammonia,  Cult,  4NHs. 

Not  decomp.  in  HsO  in  dosed  vessels. 
(Jdrgensen.) 

Copper    mercuric    iodide    ammonia, 
CuHgsI.,  5NH,. 

CuHgIt,  2NH,.  Ppt.  Deoon^).  by  HsO 
and  by  alcohol. 

CuHgsIf;  3NHt.  Ppt.  Decomp.  by  long 
washing  with  HsO. 

CuHgsIi,  4NH,.  Ppt.  Decomp.  by  HsO. 
SI.  attacked  by  abs.  alcohol. 

Culs,  Hgls.  4NH,.  Ppt.  (Anderline,  Gail, 
ch.  it.  1912,  42,  (1)  321;  C.  C.  1912,  II.  95.) 

Copper  nitride,  CucNs. 

Decomp.  by  dil.  or  oonc.  adds. 

Easily  decomp.  by  HsO  when  fin^  pow- 
dered.   (Roesd,  C.  R.  1895, 121.  9420i 

Copper  «u6oxide,  Cu^O. 

Not  attacked  by  HsO.  Decomp.  by  dil. 
HsSp4-f  Aq  into  Cu  and  CUSO4;  dil.  HCl+Aj 
has  similar  action.  Not  attacked  by  NH/)H 
-hAq  or  NH40H+(NH4)sCO,+Aq.  (Rose, 
Pogg.  120.  1.) 

CusO.  Not  attacked  bv  diL  or  cone.  mm. 
adds,  even  aqua  r^;ia.  Slowly  sol.  in  HF+ 
Aq.  (Bailey  and  Hopkins,  Chem.  Soc.  1890, 
67. 272.) 

Is  a  solution  of  oxide  in  Cu.  (Jordis, 
Zdt.  angew.  Ch.  1908,  21.  51.) 

Cuprous  oxide,  CusO. 

Insol.  in  HsO.  Decomp.  by  HtSO«+Aq, 
H,P04-f  Aq,  or  cold  veiy  <fiL  ro^O,+Aq  into 
a  cupric  siJt  and  Cu.  Converted  by  HG-h 
Aq  mto  cuprous  chlori^^Q^^ 
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Solateility  of  Curf)  in  NH40H+Aq  at  25^ 


Qfonc 


of  total  Cu 


G.  in '1000  g. 
of  solution 


G.  mol.  in 
1000  1^.  of 
solution 


Cone,  of  toUl  NHi 


Q.  in  1000  g. 
of  solution 


G.  mol.  in 
1000  g.  of 
aohilion 


Preparation  I 


0.35113 
0.5024 
0.6869 
0.6964 
1.0144 
1.0462 
1.0557 
1.2243 
1.3229 
1.4882 
1.5105 
1.6313 
1.6981 


0.00566 

3.91 

0.00791 

12.07 

0.01080 

13.77 

0.01095 

16.15 

0.01597 

27.03 

0.01645 

32.64 

0.01660 

36.89 

0.01924 

45.73 

0.02081 

68.68 

0.02340 

74.12 

0.02375 

81.26 

0.02565 

98.52 

0.02670 

122.40 

0.23 
0.71 
0.81 
0.95 
1.59 
1.92 
2.17 
2.69 
4.04 
4.36 
4.78 
5.56 
7.20 


Preparation  II 


0  4229 
0.6678 
0.9890 
1.0494 
1.3528 
1.5047 
1.5063 
1.6555 


0.00665 
0.01050 
0.01555 
0.01650 
0.02127 
0.02366 
0.02510 
0.02603 


7.82 
8.16 
22.61 
28.39 
54.15 
72.08 
78.20 
102.05 


0.46 
0.48 
1.33 
1.67 
3.19 
4.24 
4.60 
6.00 


(Donrnm  and  Thomas,  Chem.  Soc.  1911.  99. 
1791.) 


S(J.  in  boiling  NH4C1+Aq.    (Roee.) 
SLaoL  in  excess  of  KOH+Aq.   (Chodnew.) 
Sol.    in    cone.    MgClj,    and    FeClj+Aq. 
(Hunt,  C.  R.  69.  1357.)  ^ 

SL  attacked  by  liquid  NH,.    (Gore.  Am. 

cai.  J.  1898,  ao.  827.y  ^ 

Min.  Cuprite.  Sol.  in  HCl,  HNO,,  and 
KH/>H+Aq. 

Cvpric  oxide,  CuO. 

,  Insol.  in  HsO.  Easily  sol.  in  acids.  Sol. 
a  H«>,4-Aq.  Insol.  m  NH40H-f  Aq.  but 
wmotves  on  addition  of  a  few  drops  oi  acid 
or  (NH«)fCX)j-f-Aq.  Insol.  in  dil.,  but  sol.  in 
rum  cone.  NaOH,  and  KOH-f  Aq.  (Low, 
Z.MiaL9.463.) 

,  OiO  prmtfed  at  a  low  temp,  is  easily  sol. 
tt  dfl.  adds,  but  when  ignited  is  slowly  sol. 
A  boffins  cone,  adds,  but  moderatdv  rapidly 
ia  »  ooldf  mixture  of  NHJ+HCl.  (Joannis. 
C.  a.  1886, 102. 1161.)  ^^ 

SoUbility  in  N-HNO,.  1  1.  of  the  solution 
«)«aiMF0.4802g.  atoms  Cu  at  25^  r  Jaeger, 
2.iiiorg.l901,27,33.) 


Solubility  of  CuO  in  HF-f  Aq  at  25**. 


Time 

G.  CuO  in  10  ccm. 

of  the  solution 

o.25N-ro 

.  IHhis. 

0.0431 

3H    " 
25Ji    " 

0.0619 

0.0812 

71H    " 

0.0823 

UOH    " 

0.0907 

N-HF  (a) 

5H    "' 

O.3018 

21H    " 

0.2797 

52        " 

0.2747 

201H    " 

0.2339 

226J4    " 

0.2353 

N-HF  (b) 

4Ji    " 

0.3220 

44k    " 

0.2930 

n7H   " 

0.2431 

167Ji    " 

0.2219 

2.02N-HF 

IH    " 

0.3646 

5        " 

0.4533 

71 H    " 

0.3583 

156J4    " 

0.3311 

(Deussen,  Z.  anorg.  1905,  44.  421.) 

Solubility  of  CuO  in  HF  at  25**. 
Cu=g-atoms  Cu  in  1 1.  of  the  solution. 


HF  nonnality 


0.12 
0.28 
0.57 
1.08 
2.28 


Cu 


0.0307 

0.1164 

0.2494 

0.388 

0.463 


(Jaeger,  Z.  anorg.  1901,  27.  29.) 

SolubiHty  of  CuO  in  HF+KF  at  25^ 
Cu»g-atoms  Cu  in  1 1.  of  the  solution. 


HF  normality 

Cu 

0.12 

0.0356 

0.28 

0.06437 

0.57 

0.1442 

i.iiri.08) 

0.2451 

2.17(2.28) 

0.2517 

(Jaeger,  1.  c) 

SI.  sol.  in  large  excess  of  KOH-f  Aq.  (de 
Coninck,  C.  C.  1904,  II,  65.) 

Slowly  sol.  in  boiling  NHiCl+Aq,  and 
less  easily  in  NHiNOi-f  Aq.    (Rose.) 

Sol.  in  boiling  HsO  solutions  of  Alt,  Gl, 
U,  Cri,  Fei,  or  Bi  nitrates  and  chlorides, 
Hg(NO,),,  Hg,(N€),)„  SbCl,.  SnCl,,  and 
SnCU,  with  pptn.  of  oxides  of  the  bases  of 
those  salts.  iJnacted  upon  bv  boiling  HtO 
solutions  of  Mn,  Mg^Mhb^(^m^^  or 
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Fe  nitrates  or  chlorides,  AgNOs.  Pb(NOs)t, 
Cd(NO,)i,  and  HgCli.    (Peraos.) 

Pure  CuO  is  very  si.  sol.  in  NH40H-f  Aq 
but  the  solution  is  greatly  increased  bv  the 
addition  of  XH4  salts.  (Muthmann,  C  C. 
1904.  II,  410.) 

Sol.  in  hot  (NH4)iS04  or  (NH4),S0,+Aq. 
(Jumau,  Electrochem.  Ind  1906,  6. 258.) 

15%  dissolves  in  (NH4)jC0,-f Aq  in  24 
hrs.    (Schnabel,  Z.  B.  H.  Sal.  1880.  28.  282.) 

SI.  attadced  by  liquid  NHf.  (Franklin, 
Am.  Ch.  J.  1898,  20. 827.) 

Solubility  in  N-aoetic  acid.  1 1.  of  the  solu- 
tion contains  0.1677  g-atoms  Cu  at  25''. 
(Jaeger,  Z.  anorg.  1902,  27.  33.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

SI.  sol.  in  benzamide.  (Dessaignes,  A.  ch. 
1852,  (3),  84.  146.)  - 

Insol.  in  piperidine.  (Cahours,  C.  R. 
1852.  84.  481.) 

Sol.  in  add  amines  as  asparagin.  (Piria, 
A.  ch.  1848,  (3),  22. 160.) 

Sol.  in  amines  alone  or  mixed  with  NHs. 
(Lance,  Dissert.  1906.) 

Slowly  sol.  in  Ca  or  any  other  alkali  su- 
crate-f  Aq,  but  not  in  cane  sugar -fAq. 
(Hunton.) 

Solubility  in  (calcium  sucrate-f  sugar)  -f-Aq. 

1  1.  solution  containing  418.6  g.  sugar  and 
34.3  g.  CaO  dissolves  10.26  g.  CuO. 

1  1.  solution  containing  296.5  g.  sugar  and 
24^2  g.  CaO  dissolves  5.68  g.  CuO. 

1 1.  solution  containing  174.4  g.  sugar  and 
14.1  g.  CaO  dissolves  3.47  g.  CuO.  (Boden- 
bender,  J.  B.  1865.  600.) 

Polypeptides  in  aqueous  solution  dissolve 
CuO  by  short  boiling.  (Fischer,  B.  1906,  89. 
576.) 

-fV«Hrf)-6CuO+H,0.  Insol.  in  dil., 
but  sol.  in  cone.  KOH  or  NaOH  +Aq. 

Sol.  in  volatile  oils. 

See  also  Cupric  hydroxide. 

Min.  MdacmiU.  Sol.  in  HCl,  or  HNO1+ 
Aq. 

Cuprocupric  oxide,  Cu»Ot-2Cu20,  CuO. 

(Favre  and  Maumen4.) 

Cu,Oi-|-H,0-Cu,0,  CuO+H,0.  When 
freshly  pptd.,  sol.  in  HCl+Aq,  but  insol.  after 
diying.    (Siewert,  J.  B.  1866.  257.) 

CU4O,  -  Cu  A  2CuO.    (Siewert.) 

All  oxides  of  Cu  except  CU4O,  CutO,  CuO, 
and  CuOt  are  mixtures.  (Osborne,  Sill.  Am. 
J.  (3)  82.  33;  Debray,  C.  R.  99.  583.) 

C<^>per  efioxide,  CuOj-f  HiO. 

Insol.  in  H^O.  Decomp.  by  acids  with  for- 
mation of  cupric  salt  and  HtOt.  (Weltiien, 
A.  140.  207.) 

Cuprous  oxide  ammonia  fcuprosammonium 
oxide). 
Known  only  in  solution.    (Wagner,  C.  C. 
^<«68.  239.) 


Cupric  oxide  ammonia  (capnunmoninB  hy- 
droxide), 3CuO,  4NH.+6H,0. 

Insol.  in  H,0.    (Kane,  A.  ch.  72. 283.; 

CuO,  4NH,-h4Hrf).  Voir  deliqueseent. 
Decomp.  in  the  air  and  by  HsO.  (Malaguta 
and  Sarxeau,  A.  ch.  (3)  9.  438.) 

Cuprous  oxybromide,  CusBrt,  CuO-fHiO. 

(Spring  and  Lucion,  Bull.  Ac  Bdg.  (3) 
24.  21.) 

Cupric  oxyforomide,  CuBn,  3CuO-f  3H,0. 

Insol.  in  HsO.  Easilv  sol.  in  dil.  adds  or 
NHiOH+Aq.    (Brun,  C.  R.  109.  66.) 

Insol.  in  HsO  but  deoomp.  by  contmued 
boiling.  Sol.  in  cone,  acetic  acid,  si.  80I.  in 
cone.  CuBri+Aq.  Insol.  in  diL  KBr-l-Aq. 
(Richards,  Proc.  Am.  Acad.  1890,  26.  215.) 

Cupric  oxybromide  ammonia,  2CuO,  CuBr>, 
2NH,+3H,0. 
(Kohlschatter  and  Pudschies,  B.  1904,  37. 
1159.) 

Cuprous  oxychloride,  CutCli,  CuO+3DiO. 

(Spring  and  Lucion,  Bull.  Ac.  Bdg.  (3) 
24.  21.) 

Cupric  oxychloride,  CuO,  CuCls+HsO. 

Deoomp.  by  H^.  (Rousseau,  C.  R.  1890, 
110.  1263.) 

2CuO,  CuClj.  Insol.  in  HiO.  Sol.  in  HQ 
+Aq,  from  which  it  is  rq[>recipitated  by 
dilution  with  HtO. 

-hHA    (Kan^  A.  ch.  72. 277.) 

+4HsO.    (Gladstone,  Chem.  Soc.  8.  211.) 

3CuO,  CuCl,-f2H20.  (MUler  and  Ken- 
rick,  Trans.  Roy.  Soc.  Can.  1901,  (2)  8,  III. 
35.) 

+3HsO.  (Dupont  and  Jansoi,  BuH. 
Soc.  1893.  (3),  9. 193.) 

-f  3^HsO.  Insol.  in  cold  HtO,  si.  deoomp. 
by  boilinjg.    (Reindel,  J.  pr.  106. 378.) 

Insol.  m  boiling  HsO.  (Habermann,  W.  A. 
B.  90.  2.  268.) 

+4HtO.  Sol.  in  alkaline  solution  of  KNa 
tartrate.    (Grdger,  Z.  anors.  1902,  81.  327.) 

(Brunswick  green),  Insol.  in  HjO.  Easily 
sol.  in  acids. 

Min.  Atacamiie,  Sol.  in  acids,  and  NH4OH 
H-Aq. 

Sol.  in  cold  sat.  citric  add+Aq.  (BoHon, 
B.  1880, 18.  732.) 

4CuO,  CuCl,+6H|0.  (Kane,  Cm.— K. 
6. 1, 919.) 

-f  8H,0.  Min.  TaUinffUe,  (Church,  Gm. 
— K.  6.  1,  919.) 

5Cu(0H)j,  CujCltCKOH).  Insol.  in  HA 
Decomp.  by  hot  H,0.  (Ktthling,  B.  1901. 
84.  2H52.) 

7CuO,  2Cua,4-9Hrf).     (Reindel.) 

6CuO,CuClt-f9H,0.  Insol.  in  HiO.  Sol.  in 
acetic  acid.    (Neumann,  Repert,  8T.  304.) 

8CuO,  CuCU+12Ht6.  Min.  FoUeite. 
(K5nig,  Zeit.  lfe^,J§Wdk|-l#01.) 
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Cnpfic  zinc  ozycbloride,  ZnO,  2ZnCl2,  5CuO 
+6H,0. 
(Andr^  C.  R.  1888,  106. 855.) 

Copric  Qzychloride  ammonia,  2CuOy  CuClt, 
2NH,+3H,0. 
(Deh&rain,  Gm.— K.  6.  1,  932.) 

O^ric  ozyfliioride,  CuO,  CuFt+HsO. 

Ins3l.  in  HsO.  (Berzelius.)  (Balbiano, 
Gus.  ch.  it.  14.  74.) 

Copric  ozyflnoride  ammonia  (cuwammonium 
ozyflooride),  Cu(OH)F,  2NHt. 
(Balbiano,  Gau.  oh.  it.  14.  74.) 
3CuO,  CuIi+xHiO.    (Tachiriwinaki,  Gm. 

— K,  ».  1, 1584.) 

Copnwa  ozyiodide,  Cusit,  CuO+HsO. 

(Spring  and  Ludon.  BulL  Ao.  Belg*  (3) 
S4.21.) 

Civnc  ozyiodide,  2CuIt,  CuO  +4HtO. 

Easily  decomp.  by  HsO.  (Carnegie,  Watts ' 
Diet.  II,  257.) 

Copper  oxyanlphide,  2CusS,  CuO. 

InaoL  in  H^.  (Maumen^,  A.  ch.  (3)  18. 
311. 

5CuS,CaO.  Ppt.  (Pdouae.) 

2CuS,  CuO.    InsoL  in  H,0. 

CuS,  CuO.    Ineol.  in  Hrf). 

Above  oompe.  do  not  exist.  (Pickering, 
Chem.  See.  U.  136.) 

Copper  phoaphide,  Cu«P|. 

Easily  sol.  in  HNOt  or  aqua  regia;  insol.  in 
Ha-fAq-    (Rose,  Poffi.  6. 209.) 

Sol.  in  HNO|  and  Br^-f-Aq.  Decomp.  by 
hot  cone.  HjSO^.  (Rub^novitch,  C.  R.  1899, 
138.  1399.) 

CojP.  Sol.  in  HNOt+Aq.  (Granger, 
A  (A.  1898,  (7),  14.  64.) 

Cry$lalhted.  Completely  sol.  in  hot  HNOs, 
aqua  r^ia  and  HF+HNOt.  Slowly  sol.  in 
hot  HCl  or  H1SO4.  Not  attacked  by  hot  or 
eoid  HF  or  acetic  add.  (Maronneau,  C.  R. 
1^)9  128. 939.) 

Cu»Pi.  Easily  sol.  in  HNOt.  Sol.  in  hot 
cane  B^Ou  ool.  in  cone.  HCl+Aq  before 
Ike  pboQ>hide  has  been  heated.    (Rose,  Pogg. 

1  no.) 

CaO^i.  Eadly  sol.  in  HNO,,  or  HCl+Aq. 
SoL  in  NH40H+Aq.  (Granger,  Bull.  Soc. 
.3)9.661.) 

CoPf,  Decomp.  by  HNOi;  not  readily 
foL  in  HQ.  Fasily  attacked  by  Cli  or  Bri-h 
\q.    (Granger,  C.  R.  1895.  120.  924.) 

bi>,.^ranger,  C.  N.  1898,  77.  229.) 

Venr  sol.  in  HNO»  and  Brj-f  Aq.  Decomp. 
Kv  hot  cone.  H,SO*.  (Rub^novitch,  C.  R. 
1^99, 1».  33S.) 


Cupric  zinc  phosphide,  lOCuJ't,  Zn«Ps(?). 
(Hvodef,  A.  100.  99.) 

Copper  phosphotalaaidey  CuSe,  PsSe. 

Insol.  in  HiO  or  HCI+A9;  sol.  in  HNO1+ 
Aq.  Insol.  in  cold  alkalies,  but  decomp. 
slowly  when  heated  therewith.  (Hahn,  J. 
pr.98.436.) 

2CuSe,  PiSet.  Attacked  only  by  fuming 
HNO,.      (Hahn.) 

2CuSe,  P|Se».  Sol.  only  in  HNO,+Aq. 
(Hahn.) 

Copper  phosphosulphide,  2CusS,  PsS. 

CutS,  PsS.    (Berzelius.) 

2CuiS,  PfS,.    (Berzehus.) 

CuS,  PsS.  Insol.  in  HsO  and  dil.  HCl 
+Aq.  Sol.  in  cone.  HCl-f  Aq,  from  which  it 
is  predpitated  by  HsO.     (Berzelius,  A.  46. 

8CuS,  PsS*.    (Berzelius.) 

CU4PS1.  Sol.  in  cone.  HNOa  and  in  aoua 
regia.  Insol.  in  HCl.  Not  attacked  by  hot 
H2SO4  or  cone.  NaOH-f  Aq.  (Ferrand,  A. 
ch.  1899,  (7),  17.  407.) 

Cuprous  selenide,  CusSe. 

Ppt.   Sol.  in  HCl  and  in  HsS04. 

Decomp.  by  HNO,.  Sol.  in  NH4OH +Aq. 
(Fonzes-Diacon,  C.  R.  1900,  131.  1207.) 

Sol.  in  KCN-fAq.  (Heyn  and  Bauer, 
Metall.  1903,  3.  84.) 

Min.  Bertelianite, 

Cupric  selenide,  CuSe. 

(LitUe,  A.  112.  211.) 

Ppt.  Sol.  in  HCl  and  in  HsS04.  Decomp. 
by  HNO,.  (Fonzes-Diacon,  C.  R.  1900, 131. 
1207.) 

Cuprocttpric  selenide,  Cu,Ses. 

Min.  Umangite.  Sol.  in  HNO,.  (Klock- 
raann,  Zeit.  Kryst.  1891.  19,  270.) 

Cuprous  lead  selenide,  3Cu3Se,  PbSe. 

Min.  Zargite.  80I.  in  cold  cone.  HNO,-f 
Aq  with  separation  of  Se. 

Cupric  lead  selenide,  CuSe,  PbSe. 

Sol.  in  cold  cone.  HNO,  with  separation  of 
Se.     (Karsten.) 

CuSe,  2PbSe.    As  above. 

CuSe,  4PbSe.    As  above. 

Cuprous  silver  selenide,  CusSe,  AgsSe. 

Min.  EucainUe,  Sol.  in  hot  HNO,  with 
decomp.    (Berzelius.) 

Cuprous  ailldde,  Cu4Si. 

Sol.  in  warm  dil.  or  cone.  H' 
si.  8.0I.  in  HCl,  HsS04  and  HF 
mixture  of  HNO,  and  HF.    Not 
s^t^ns  of  alkalies.  ,giS^pi^3©Ogle 
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CutSis.  Sol.  in  aqua  regia  and  fused  sodium 

Potassium  carbonate,    (de  Chahnot,  Am.  Ch. 
.  1896, 18,  95.) 

CusSi.  Decomp.  by  water  and  moist  air, 
and  by  acids  and  f\ised  alkali.  (Vigouroux, 
C.  R.  1896,  122.  319.) 

Cui^ous  sulphide,  CutS. 

More  sol.  in  HsO  than  AgjS.  but  much  less 
than  PbS.  (Bodlander,  Z.  phys.  Ch.  1898. 
27,  64.) 

1 1.  H,0  dissolves  3.1-flO-«  moles  Cu,S  at 
18^    (Wdgel.  Z.  phys.  Ch.  1907,  58. 294.) 

Very  slowly  decomp.  by  dil.  H2SO4  in 
presence  of  oxygen.  (Thompson,  Electro- 
chem,  Ind.  1904. 2,  225.) 

Decomp.  bv  cone.  HjSOi.  (Pickering,  C.  N 
1878,  37,  37.) 

Cold  HNOt+Aa  dissolves  out  Cu  and 
leaves  CuS;  hot  HNOj  dissolves  with  s^ara- 
tion  of  S.  SI.  sol.  in  boiling  cone.  HC1+ 
Aq.    Insol.  in  (NHOiS-hAq. 

5N-HC1  dissolves  CujS  very  slightly 
(0.0038  g.  Cu  in  73^  hrs.)  but  it  is  more  sol. 
in  presence  of  CI,  when  0.672  g.  are  dis- 
solved in  7H  hours.  (EgU,  Z.  anorg.  1902, 
30.  46.) 

Sol.  with  exclusion  of  air  in  NHiOH-f  Aq. 
(Malzac,  Pat.  1904.) 

Insol.  in  acetone.  (Naumann,  B.  1904. 
37.  4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Min.  ChcUcocUe,  Completely  sol.  in  warm 
HNOi  with  separation  of  S. 

Cupric  sulphide,  CuS. 

Almost  absolutelyinsol.  in  HtO;  sol.  in 
950,000  pts.  HfO.  When  exposed  to  the  air, 
dieeolves  in  HsO  as  CuSOi.  Easily  sol.  in 
boiling  HNOi  with  separation  of  S.  Diffi- 
cultly sol.  in  hot  cone.  HCl-f  Aq.  Insol.  in 
dil.  H,S04+Aq  (1:6).  (Hoffmann,  A.  116. 
286. 

Pptd.  by  HjS  or  rNH4)jS+Aq  in  presence 
of  100,000  pts.  HiO  (Pfafn,  200,000  pts.  H,0 
(Lassaigne),  15.000  pts.  HtO  and  7500  pts. 
HCl,  but  with  40,000  pts.  HjO  and  20,000 
pts.  HCl  no  colour  is  viable  (Reinsch). 

1  1.  H2O  dissolves  3.51-f  10-«  moles  CuS 
at  18^    (Weigel,  Z.  phys.  Ch.  1907,  58.  294.) 

Insol.  in  H,SOt+Aq.  (Guerout,  C.  R. 
1872,  76. 1276:) 

Decomp.  by  cone.  H3SO4.  (Kliche,  J.  B. 
1890,  593.) 

Sol.  in  (NH4)tC0,-f  Aq.  (BerzeUus.)  Sol. 
in  alkdi  bicarbonates  +Aq. 

Insol.  in  NH4NO,.  or  NHiCH-Aq.  (Brett.) 

Insol.  in  acidified  cone,  alkali  chlorides + 
Aq.    (Cushmann,  Am.  Ch.  J.  1896,  17,  382.) 

Sol.  in  FeClj-f  Aq  with  separation  of  S. 
(Cumenge  and  Wimmer,  Dingl.  1883,  260. 
123.) 

Decomp.  by  boiling  CuClj-fAq  in  presence 
of  HCl  or  NaCl.  (Raschig,  Gm.— K.  6. 
1,  819.) 

Sol.  in  Fe2(S04)i+Aq  in  presence  of  large 
excess  of  air.  (Thompson,  Electrochem. 
Ind.  1904,  2,  228.) 


Insol.  in  KOH.  or  KiS-f  Aq,  especially  if 
boiling;  appreciably  sol.  in  colourless  and 
even  more  readily  in  hot  yellow  (NH4),SH-Aq. 

SI.  sol.  in  NajS+Aq,  more  easily  in  NaSH-h 
Aq.    (Becker,  Sill.  Am.  J.  (3)  83.  199.) 

100  cc.  sat.  NajS+Aq  (sp.  gr.  =  1.22.5) 
dissolve  0.0032  g.  CuS.  (Holland,  Ann. 
Chim.  Anal.  1897,  2.  243.) 

Sol.  in  K  polysulphides  (3-64%).  (Prost* 
Bull.  Soc.  Bdg.  Chun.  1897.  103.) 

Appreciably  sol.  in  alkali  polysulphides  + 
Aq.    (ROssing,  Z.  anal.  1902,  41,  1.) 

Sol.  in  considerable  quantity  in  alkali  sulph- 
arsenates,  sulphantimonates,  and  sulpho- 
stannates-f-Aq.  Therefore  when  a  mixed 
ppt.  of  CuS  and  AaSi,  ShSt,  or  SnS  is  treated 
with  KjS,  a  portion  of  the  CuS  is  dissolved. 
(W5hler,  A.  34.  236.) 

Sol.  in  alkali  sulphovandates,  or  sulpho- 
tungstates-f  Aq.    (Storch,  B.  16.  2015.) 

Sol.  in  alkali  sulphomolybdates  +  Aq. 
(Debray,  C.  R.  96. 1616.) 

Insol.  in  K  thiocarbonate  -f  Aq.  (Roeen- 
bladt,  Z.  anal.  26.  15.) 

Sol.  in  KCN-f  Aq. 

Insol.  in  Uguid  NH|.  (PrankHn,  Am.  Ch. 
J.  1898,  20.  ^7.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,43.314.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmanh,  C.  C.  1899,  II.  1014.) 

Insol.  in  Na  xanthogenate.  (Ragg,  Ch. 
Z.  1908,  32.  677.) 

Solubility  of  CuS  in  sugar -fAq  at  t*. 
g.  CuS  per  1.  of  solution. 


i' 

10%  sugar 

30%  sugar 

50%  sugar 

17.5 

45 

75 

0.5672 
0.3659 
1.1345 

0.8632 
0.7220 
1  2033 

0.9076 
1.0589 
1.2809 

(Stolle,  Z.  Ver.  Zuckerind.  1900,  60.  331.) 

Min.  Covellile. 

CoUaidal.  Aqueous  solution  is  stable  when 
it  contains  5  g.  CuS  in  a  litre;  when  it  contains 
4  or  5  times  that  amoimt  it  is  decomposed  in 
an  hour. 

Solutions  of  salts  of  the  following  concen- 
tration cause  a  precipitate  in  the  above  solu- 
tion.  Salts  of  iinivalent  elements — 

Salts  of  univalent  elements — 

K^Fe(CN).  .        .        .    I  :  62 
K4Fe(CN),  .        .        .    1  :  127 
Na,S,0,       .        .        .    1  :  157 
Na,CO,        .        .        .    1  :  200 
NatHP04     .        .        .    1  :  252 
Na,S04        .        .        .    1  :  333 
K,Cr,07       .        .        .    1  :  2083 
KI        .        .        .        .    1  :  80 
KBr     ;    gitiz^dbyVejOO^Cl33 
KCIO, .        .        .        .  PI  :  166 
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Salts  of  univalait  demente— Con<»nu«d. 


NaCiB/), 
(NH4}iCi04 . 
Naa    . 
XaHCO,      . 
K,S04. 
KjCiO, 
NaCrHiO,    . 
KAO, 
KCl      . 
KNO,  . 


221 

255 

400 

2500 

117 

133 

166 

222 

333 

500 


:2242 
:3483 
:6830 
:2677 
:3921 


Salts  of  bivalent  metals — 

BaStOe  ...  1 

CdCNO,),     ...  1 

MgS04         ...  1 

Ba(NO,),      ...  1 

BaCl,  ....  1 

Pb(CK),),     ...  1 

CdS04 .        .        .        .  1  : 3442 

MnS04         .        .        .  1  :  5518 

Salts  of  trivalent  metals — 

Ammonia  alum     .        ..  1  :  31,896 

Chrome  alum        .        .  1  :  58,889 

Al,(S04)t      .        .        .  1  :  90,909 

Adds — 

Succinic        .         .        .  1  :  100 

OxaUc  .        .         .        .  1  :  162 

HQ     .        .        .        .  1  ;  733 

H,S04  .        .        .        .  1  :  208 

atiic  .        .        .        .  1  :  20 

Acetic  ....  Not  at  all 

Tartaric        .        .        .  "        " 

•Spring  and  de  Boeck,  Bull.  Soc.  (2)  58. 165.) 

Copper  po/ysnlphide,  Cu  A. 

Amcrphaiu.  Ppt.  Decomp.  by  boiling 
ilcohol.  (Rdasing.  Z.  anorg.  1900, 25. 413.) 

Cu^s.  Amcrphous.  Ppt.  can  be  boUed 
with  HfO  without  decomposition.  (RUesing, 
Z.  anorg.  1900,  26.  4,  11.) 

Cu]Ss.  Ppt.;  insol.  in  alkali  sulphides; 
deoomp.  by  oonc.  HNO|.  (Bodroux,  C.  R. 
1900,  lao.  1398.) 

Codd  not  be  obtained.  (R^tasing,  Z. 
toorg.  1900,  26.  414.) 

CuA.  Ppt.  Deoomp.  by  H,0.  Sol. 
in  alkab'  and  barium  polysulphides-f  Aq. 
Deoomp.  by  coloriess  alkali  sulphides -fAq. 
Rteing,  Z.  anorg.  1900,  26.  407.) 

Cuproos  iron  (ferric)  sulphide,  CusS,  FesSi. 

Decomp.  by  cone.  HCl+Aq.  Sol.  in  boiling 
HXO|-f-Aq  of  1.2  sp.  gr.  (Schneider,  J.  pr. 
2J  S8.  569.) 

Min.  ChaUopyrile.  Insol.  in  HCl+Aq. 
When  heated  in  a  sealed  tube  with  H^+Aq. 
t  portion  of  it  dissohres  with  difficulty  and 
Babseqaent  deposition  of  S.  (Senarmont,  A. 
cLT3)82.168.) 

Cvivocopric  inm  (ferric)  sulphide,  CuiS,  CuS, 
FeS. 
Min.    BamiU,     SoL  m  HCl+Aq  with  a 
readoe  of  S. 


Cupric  iron  (ferric)  sulphide,  CuS,  FesSt. 
Min.  Cvbanite. 

Copper  iron  potassium  sulphide,  KtFeCusS4. 
SI.  attacked  by  cold  dil.  HCl+Aq.    De- 
oomp.  by  wanning.    (Schneider,  Pogg.  188. 
318.) 

Copper  iron  sodium  sulphide,  NasFeCuiS4. 

SI.  attacked  by  cold  dil.,  easily  decomp.  by 
hot  HCl+Aq.    (Schneider,  Pogg.  138.  318.) 

Cuprous  lead  sulphide,  9CusS,  2PbS. 

3CuA  2PbS. 

2CuiS,  2PbS.    Min.  CwproplvmhiU. 

Copper  phosphorus  sulphide. 
See  Copper  phosphosulphide. 

Cupric  platinum  sulphide. 
See  Sulphoplatinate,  cupric 

Cuprous  potassium  sulphide,  4CusS,  KiS. 
(Ditto,  C.  R.  98. 1429.) 


Cuprocupric    potassium 
2CuS,  k/. 


sulphide,    3CusS, 


Not  deoomp.  by  very  dil.  HCl-f  Aq,  but 
easily  by  oonc.  HCl+Aq  on  warming. 
(Schneider,  Pogg.  188. 311.) 

Copper  potassium  po/ysulphide,  KCuS^. 

SI.  sol.  in  cold  HtO.     Deoomp.  by  hot 
HsO.     Decomp.   by   oonc.   and   diL   HCl, 
H,S04  and  HNOa.    SL  sol.  in  alcohol. 
(BUtz  and  Herms,  B.  1907,  40.  977.) 

2CuS,,  K,8.  Decomp.  by  H,0,  NH4OH, 
or  NH4SH-f  Aq.    (Priwoznik,  B.  6.  1291.) 

KtCuaSio.  Easily  sol  in  HsO.  1  g.  is  sol. 
in  less  than  5  com.  HjO.  Rapidly  decomp.  by 
dil.  acids,  slowly  by  cone,  acids.  SI.  sol.  in 
alcohol.    (Biltz  and  Herms,  B.  1907,  40.  983.) 

Cupric  rubidium  po^ysulphide,  RbCuS4. 

As  K  salt.  (Biltz  and  Herms,  B.  1907,  40. 
978.) 

RbsCuaSio.  Easily  sol.  in  HsO.  Decomp. 
by  acid?.  SI.  sol.  in  alcohol.  (Biltz  and 
Herms,  B.  1907,  40.  985.) 

Cuprous  silyer  sulphide,  CusS,  AgtS. 

Min.  SiromeyeriU,  SoL  in  HNOt+Aq 
with  separation  of  S. 

CusS,  3AgsS.    Min.  Jalpaite,    As  above. 

Cuprous  sodium  sulphide,  NasS,  Cit^ 
(Bodl&nder.  Z.  Elektrochem.  1905, 
Na,S,2CusS.   (Bodlfinder.Z.Eld« 

1905,  11.  181.)  Digitized  by VjOOgie 
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Coprocismic  sodium  tulphide,  CusS,  CuS, 

Soarody  deoomp.  by  oold  dil.  HCl+Aq; 
oonc.  HCl+Aq  decomp.  easily  on  wanninjE, 
without,  however,  dissolving  all  the  CuiS. 
Complcftely  decomp.  by  warm  HNOi+Aq. 
(Schneider,  Pogg.  188.  315.) 

Copper  zinc  sulphide,  CXiS,  3ZnS. 

Copper  sulphophosphide. 
See  Copper  phosphosulphide. 

CupricteUttride,  CuTe. 

CusTet.  Insol.  in  HtO.  (Parkmann,  Sill. 
Am.  J.  (2)  8. 335.) 

CuiTe.    (Brauner,  M.  1889.  423.) 

Croceocobaltic  bromide, 
Co(NH,)4(NO,),Br. 
Ve^  sL  sol.  in  oold,  easily  in  hot  HtO. 
(Gibbs,  Proc.  Am.  Acad!.  10. 1.) 

chlorEurate,2Co(NHt)4(NOi),Cl,  Audi. 

Difficultly  sol  in  HtO. 

chloride,  Co(NH,)4(NO,),Cl. 

Veiy  sL  soL  in  oold  easily  in  hot  HtO,  but 
more  sol  than  the  sulphate.    (Gibbs.) 

chloroplatinate,  2Co(NH,)4(NOi)iCl, 

PtCJU. 
Can  be  rtoystallised  without  decomp.  with 
difficulty.   (Gibbs  and  Genth,  Sill.  Am.  J.  (2) 
S4.91.) 

ehromate,!  Co(NHi)4(NOt)tliCr04. 

SL  sol.  in  HtO.   (Gibbs.) 

dichromate,  [Ck)(NH,)4(NOt)t]fCrt07 

81.  sol.  in  H,0.    (Gibbs.) 

periodide,  Co(NH,)4rNO,),I,  I,. 

Difficultly  sol.  in  cold  HjO  and  alcohol. 
Decomp.  by  hot  HtO.    (Gibbs.) 

nitrate,  Ck)(NH,)4(N0t),N0,. 

SI.  sol.  in  cold,  easily  sol.  in  hot  HtO  or  dil. 
«cids.  Much  more  sol.  than  the  sulphate. 
<Gl^bs.) 

Sol.  in  about  400  pts.  cold  HtO.  (J5rgen- 
sen,  Z.  anorg.  6.  163.) 

nitrite  cobaltic  nitrite,  3Ck>(NHi)4(NOt)t, 

Co(NO,),. 
Somewhat  sol.  in  HtO.     (J5rgensen,  Z. 
anorg.  6.  178.) 

nitrite  diamine  cobaltic  nitrite, 

Co(NHi)4(NOt)t,(NOt),(NH,),Co(NO,)t. 
Nearlv  insol.  in  oold,  very  si.  sol.  in  boiling 

HtO.     (Jdrgensen.) 


Croceocobaltic  phosphomolybdate, 

[Co(NH,)4(NOt)i]iO,  24MoO„PtOi. 
SI.  sol.  in  oold,  easily  in  hot  HtO.    (Gibbs, 
Am.  Ch.  J.  8.  317.) 


sulphate,  [Co(NH,)4(NOt)iltS04. 

Very  si.  sol.  in  oold  or  hot  HtO; 
easily  in  hot  dil.  HtS04+Aq. 

Cuprammonium  compoiinds. 
See  Copper  compounds,  ammonia. 

Cupro^6^rammonium  te^raiodide. 
See  Cupric  (e^roiodide  ammonia. 


Cupricadd. 

Known  only  in  solution. 
82.445.) 


more 


(KrOger,  Pogg. 


Calcium  coprate. 

Decomp.  by  HtO  with  evolution  of  oxyg^i. 
(KrOger  and  Cmm,  A.  66.  213.) 

Cyanhydric  add,  HON. 

Misdble  with  HtO,  alcohol,  and  ether  with 
absorption  of  heat. 

Sp.  gr.  of  HCN-f  Aq. 


%HCN 

8p.  gr. 

%  HCN 

8p.  gr. 

1.60 

0.9979 

4.0 

0.9940 

1.6S 

0.9978  - 

4.6 

0.9930 

1.77 

0.9975 

5.0 

0.9923 

2.0 

0.9974 

5.3 

0.9914 

2.1 

0.9973 

5.8 

0.9900 

2.3 

0.9970 

6.4 

0.0890 

2.5 

0.9967 

7.3 

0.9870 

2.7 

0.9964 

8.0 

0.9840 

3.0 

0.9958 

9.1 

0.9815 

3.2 

0.9952 

10.6 

0.9768 

3.6 

0.9945 

16.0 

0.9570 

(Ure,  Quar.  J.  Sd.  13.  321.) 

2HCN  mixed  with  3HtO  causes  a  diminu- 
tion of  temp,  of  9.75"*.  (Bua^  and  Buignei, 
A.  ch.  (4)  8.  231.) 

Kiisdble  with  volatile  oils  and  other  organic 
compounds. 

Cyanhydric  iodhydric  add,  HI,  HCN. 

Easily  sol.  in  HiO  or  alcohol,  with  rapid 
decomp.   SI.  sol.  in  ether.    (Gal,  A.  188. 38.) 

Cyanides. 

The  alkali  evanides  are  eaaily^  sol.  in  HtO; 
those  of  the  alkali-earths  are  less  sol.,  while 
all  others  are  insol.  with  the  exception  of 
Hg(CN)t.  All(^ranidesaresoLinKCN+Aq. 

Ammonium  cyanide,  NH4CN. 
Unstable;  easOy  sol.  in  HtO  and  alcohol 
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Ammonhim  cobaltic  mercoric  cyanide. 
8m  Cobalticjanidey  ammonium  mercuric 

Ammcmiwm    cnprous    cyanide,    NH4CN, 

Cu,(CN),. 

Ppt    Deoomp.  bv  adds. 

+H1O.  SoL  in  HsO,  lees  sol.  in  alcohol 
Deoomp.  by  adds  and  alkalies.  (Treadwell 
and  Ginewald,  Z.  anorg.  1904,  89. 90.) 

2NH4CN,  Cu,(CN),.  SI.  sol.  in  H,0,  but 
deoomp.  by  long  boiling  therewith.  Sol.  in 
HCN+Aq.    (Dufau,  A.  88.  278.) 


cyanide  ammmiia, 


aonhnn  cuprous  cyanide  ai 
NH4CNr^u,(CN),,  NH.. 


Easi^  deoomp.  (Treadwdl  and  Giise- 
wiki,  Z.  anorg.  1904,  89.  90.) 

+2HtO.  Insol.  in  cold,  deoomp.  by  boiling 
HA  Sol.  in  NH/)H+Aq.  (Fleurent,  C.  R. 
1893, 116.  191.) 

NHiCN,  Cu2(CN),,  3NH,.  Insol.  in  cold, 
si.  sol.  in  boiling  HsO  without  decomp.  Sol. 
in  XH«OH-f  Aq.  (Fleurent,  C.  R.  1891,  118. 
1(M6.) 

NH4CX,2Cu,(CN),,2NH,+2H,0.  rneu- 
reQt,B.96.498R.) 

Ammooium  gold  (aureus)  cyanide  NH4CN, 

AuCN. 

Easily  sol.  in  oold  or  warm  HsO  or  in  al- 
cohol.  Insol.  in  ether. 

Ammooium  gold  (auric)  mercuric  cyanide, 
basic,  3NH4CN,  2Au,0,  Hg(CN),,  HgO. 
(Schmidt,  Ch.  Z.  1896, 20. 633.) 

Ammooium  mercuric  silyer  cyanide,  basic, 
NH4CN.  2Ag,0,  3AgCN,  4Hg(0H)CN+ 

HHiO. 
(Schmidt,  Z.  anorg.  1896,  9.  431.) 


nickel  cyanide,  ^NHtCN, 
NirCN),. 
Easity  decomposed. 

Ammooimi  tungsten  cyanide. 
See  Tungstocyanide,  ammonium. 

Anmocium  zinc  cyanide,  2NH4CN,  Zn(CN)s. 
SoL  in  HsO. 

Ammooinm  cyanide  mercuric  nitrate  silver 
^anide  basic,  2Hg(OH)NOs.  3NH4CN, 
4AgCN. 
(Schmidt,  Z.  anorg.  1895,  9.  431.) 


kmoic  frtcyanide,  As(CN)i. 

Deeomp.  by  H^.  1 
toocRSOi.  Deoomp. 
C.R,  1882,  U4. 1188.) 


Deeomp.  by  HsO.    Not  attacked  by  oold 
epQe.H^4.   Deoomp.  on  heating.   (Guenes, 


Barium  cyanide,  Ba(CN)s. 

Rather  si.  sol.  in  HsO,  more  easily  in  KCN 
+Aq.    (Schulz.  J.  pr.  68.  257.) 

10  pts.  HsO  diaBolve  8  pto.,  and  10  pts.  70% 
alcohol  dissolve  1.8  pts.  Ba(CN)s  at  14.' 
(Joannis,  A.  ch.  (5)  26. 489.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

+2HsO.     Very  deliquescent. 

Ba(CN)s,  BaO.  (Drechsel,  J.  pr.  (2)  21. 
84.) 

Barium    cadmium    cyanide,    Ba(CN)s, 
Cd(CN)s+HsO. 
Easily  sol.  in  HsO  and  in  NH40H+Ag. 
SI.  sol.  in  alcohol.    (Loebe,  Dissert,  1902.) 
2Ba(CN)s,    3Cd(CN),-flOH,0.      Sol.    in 

H,0.    (Weselsky,  B.  2.  690.) 

Barium  cobaltous  cobaltic  cyanide. 
See  Cobaltocobalticyanide,  barium. 

Barium  cuprous  cyanide,  Ba(CN)s,  Cus(CN)s. 

Sol.  in  HsO  without  decomp.  (Traube,  Z. 
anorg.  1894,  8.  21.) 

-hH,0.  (Weselsky,  B.  2. 690.) 

Could  not  be  obtained.  (Grossmann,  Z. 
anorg.  1906,  48.  101.) 

4-4HsO.  Decomp.  by  HsO.  (Grossmann, 
Z.  anorg.  1906,  48.  101.) 

2Ba(CN),,  Cus(CN)s+6H,0.  Decomp. 
by  HsO.  (Grossmann,  Z..  anorg.  1906,  48. 
105.) 

Barium   gold    (aurous)    cyanide,   Ba(CN)s, 

2AuCN+2H,0. 

SI.  sol.  in  cold  but  easilv  sol.  in  hot  HsO. 
SI.  sol.  in  alcohol.  (Lindbom,  Lund  Univ. 
Arsk.  12.  N0.6.) 

Barium  iridium  cyanide. 
See  Iridicyanide,  barium. 

Barium    manganous    cyanide,    Ba(CN)s, 
2Mn(CN),. 

Ppt.    (Descamps.) 

See  aUo  Manganocyanide  and  Mangani- 
cyanide,  barium. 

Barium   mercuric    cyanide,    (Ba(CN)s, 
Hg(CN)s+3HsO. 
Very    hygroscopic.      Very    sol.    in    HjO. 
(Grossmann,  B.  1904,  87.  4142.) 

Barium  mercuric  cyanide  iodide,  Ba(CN)s, 
Hgls+6H,0. 
(Varet,  C.  R.  1895,  121.  499.) 

Barium   palladium   cyanide,    Ba(CN)s, 
Pd(CNVf4HsO.  • 

See  Palladocyanide,  barium. 

Barium  nickel  cyanide,  Ba(CN)s,  Ni(CN)s- 
3HsO. 
Sol.  in  HsO;  deoomp.  by  adds  with  ppti 
of  Ni(CN),.    (Weselsky,  B.  2.  690.) 
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Barium  silFer  cyanide,  BaCN}s,  2AgCN+ 
H,0. 
Sol.  inHtO.    (WeeeLsky,  B.  2.  589.) 

Barium  zinc  cyanide,  Ba(CN)t,  Zn(CN)i+ 
2H,0. 
Sol.  in  HtO. 

Cadmium  cyanide,  basic,  CdOsHs,  2Cd<CN}s 
+4H,0. 
SL  sol.  in  HsO;  insol.  in  alcohol.    (Lodi>e, 
Diflaert,  1902.) 

Cadmium  cyanide,  Cd(CN)s. 

SI.  sol.  in  HsO.  100  pts.  HsO  dissolve  1.7 
pts.  Cd(CN),  at  15*.  (Joannis.) 

Easily  sol.  in  acic^  sol.  in  KCN-fA^, 
Sol.  in  warm  NH40H+Aq,  but  insol.  in 
(NH4)iC0,+Aq.     (Wittstein.) 

Insol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.   1370.) 

Cadmium   calcium   cyanide,   Cd(CN)2, 
4Ca(CN),-f20H/). 
Sol.  in  HfO  and  in  alcohol.    (Loebe,  Dis- 
sert, 1902.) 

Cadmium  chromic  cyanide. 
See  Chromicyanide,  cadmium. 

Cadmium  cobaltic  cyanide. 
See  Cobalticyanide,  cadmium. 

Cadmium    cuprous    cyanide,    2Cd(CN)t, 
Cu,(CN),. 

Permanent.  Insol.  in  HsO.  SI.  sol.  in 
cold,  easily  in  warm  HCl+Aq  without  de- 
comp.,  except  by  long  boilink.  Insol.  in 
XH4OH,  or  NH4  salts+Aq.    (Schtiler.) 

Cadmium  cupric  cyanide,  Cd(CN)s,  Cu(CN)s. 
Very  unstable. 

Cadmium  gold  (aurous)  cyanide,  Cd(CN)2, 
2AuCN. 
Nearly  insol.  in  cold  HjO.    SI.  sol.  in  boil- 
ing HtO.    Insol.  in  alcohol.    (Lindboro.) 

Cadmium   mercuric   cyanide,   2Cki(CN)s, 
3Hg(CN),. 
Permanent.     Readily  sol.  in  cold  HsO. 
(Schtiler.) 

Cadmium  mercuric  cyanide  mercuric  iodide, 
Cd(CN)s,   Hg(0^)„   HgI,-h8H,0. 

Very  sol.  in  H,0.    (Varet,  Bull.  Soc.  (3) 
6.8.) 

-f7HA  Sol.inH,OandinNH40H-hAq. 
(Varet,  C.  R.  1890,  111,  679.) 

Cadmium  mercuric  cyanide  mercuric  iodide, 
Cd(CN),,    Hg(CN)s,   HgI,+8H,0. 
Verv  sol.  in  H,0.    (Varet,  Bull.  Soc.  (3) 
6.  8.) " 


+7HsO.   Sol.inHsOandinNH|OH+Aq. 
(Varet,  C.  R.  1890,  111.  679.) 

Cadmium  mercuric  cyanide  mercuric  iodide 
ammonia,  Cd(CN)s,  Hg(CN)s,  Hgl., 
4NH,. 

Very  easily  decomp.  (Varet,  Bull.  Soc.  (3) 
6.22.) 

Cadmium  molybdenum  cyanide. 
See  Molybdocyanide,  cadmium. 

Cadmium  potassium   cyanide,   Ckl(CN)s, 
2KCN. 
Sol.  in  3  pts.  oold|  and  1  pt.  boiling  Efi. 
Insol.  in  abisolute  alcohol.     (Ranmielsberg.) 

Cadmium    sodium    cyanide,    NasCds(CN)4 
+3H,0. 
Sol.  in  HsO  and  in  aloohol.    (Loebe,  Dis- 
sert, 1902.) 

Cadmium   strontium   cyanide,    Cd(CN)s, 
2Sr(CN)s+3HsO. 
Sol.  in  HsO  and  in  aloohol.    (Loebe,  Dis- 
sert. 1902.) 

Cadmium  tungsten  cyanide,  CdsW(CN)i+ 
8H,0. 
Nearly  insol.  in  HsO. 
SI.  sol.  in  dil.  HCl.    Sol.inconc.  NH40H-f- 

Insol.  in  organic  solvents.  (Olsson,  Z. 
anorg.  1914, 88.  68.) 

Cadmium    cyanide   dihydrazine,    Cd(CN)t, 
(NsH4)s. 
Easily  sol.  in  dil.   acids.     (Franz^  Z. 
anorg.  1911.  70.  162.) 

Caesium  cuprpus  cyanide,  CsCN,  CuCN+ 
IHHsO. 

HsO  separates  CuCN.  (Groesmann,  Z. 
anorg.  1905,  48.  98.) 

2CsCN,  CuCN+HsO.  Sol.  in  H,0. 
(Groesmann,  Z.  anorg.  1905,  48.  98.) 

2C8CX,  3CuCN.  Insol.  in,  and  not  de- 
comp. by  HjO.  (Grossmann,  Z.  anorg.  1905, 
43.  98.) 

Cesium  tungsten  cyanide. 
See  Tungttocyanide,  cgsium. 

Calcium  cyanide,  Ca(CN)s. 

Sol.  in  HsO.  but  the  solution  is  voy  un- 
stable.   (Schuis.) 

Ca(CN)s,  3CaO-fl6HsO.  Decomp.  by 
HsO.    (Joannis,  A.  ch.. (5)  26.  496.)     . 

I 
Calcium  cuprous  cyanide,  Ca(CN)s,  CuCN  + 
4HsO. 

Easily   decomp.   by   HsO.     (Qroomann, 
Z.  anorg.  1905,  &.  106.) 
Ca(CN)s,   3CuCN-f8HsO.     Immediately 
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decomp.  by  HtO.     (Groesmann,  Z.  anorg. 
1905,  &.  99.) 

Caldam  gold   (aurous)  cyanide,  Ca(CN)ti 
2AuCN+3H,0.  • 
Easily^,  in  hot  or  cold  HtO  or  in  alcohol, 
(lindbom.) 

Cildom    manganotig   cyanide,   Ca(CN)t, 

2Mn(CN),. 

Ppt.     (Descampa.) 

See  also  Manganocyanide,  caldum. 

Caldom    mercuric    cyanide,    Ca(CN)s, 
2Hg(CN),+8H,0. 

Very  deliquescent.    (Grossmann,  B.  1904, 
87.  4143.) 

2Ca(CN)i,  3Hg(CN),+6H,0.     Very  sol. 
in  HsO.    (C&oesmann,  B.  1904,  87.  4143.) 

Caldtim  mercuric  cyanide  iodide,  Ca(CN)s, 
Hgl„  Hg(CN),-f  7H,0. 
(Varet,  C.  R.  1895,  121.  499.) 

Calcium  nickel  cyanide,  Ca(CN)«,  Ni(CN)]+ 
xH,0. 
Sol.  in  HsO. 

Calcium  tungsten  cyanide. 
See  Tungstocyanide,  calcium. 

Calcium  zinc  cyanide,  (Ca(CN),,  Zn(CN)t+ 
3>iH,0. 
Sol.  in  HsO  and  in  alcohol.    (Lodi>e,  Dis- 
aert.  1902.) 

Cerona  cyanide  (?). 

Ppt.  Very  easily  decomp.  (Bduringer,  A. 
42. 139.) 

Chromic  cyanide,  with  MCN. 
See  Chromicyanide,  M. 

Oiromoua  potassium  cyanide. 
See  Chromocyanide,  potassium. 

Cobaltoua  cyanide,  Co(CN)s+HsO. 

Insol.  inHtO.  Easfly  sol.in  NHfOH+Ag, 
and  KCN+Aq;  also  in  (NH^sCX),,  or  NHi 
nodnate+Aq;  insol.  in  NH4N0t,  or  NH4CI 
+Aq.    (Wittstein.) 

Cobaltoua  cyanide  inth  4MCN. 
See  Cobaltocyanide,  M. 

Cobaltic  cyanide  with  8MCN. 
See  Cobaltocyanide,  M. 

Cobalt    gold    (aurous)    cyanide,    Co(CN)s, 
2AuCN. 
Insol  in  HsO  or  ooldHCl-f  Aq. 


Cobalt  hydrazine  cyanide,  (NsH4)4Co(CN)e. 
Deliquescent.     (Franzen,  Z.  anorg.  1911, 
70. 155.) 

Cobaltous    cyanide    ammonia,    Co(CN)s, 
2NH,. 

Unstable. .  (Peters,  B.  1908,  41.  3178.) 

Cuprous  cyanide,  Cus(CN)s. 

Insol.  in  HsO  and  dil.  acids.  Sol.  in 
NH4OH,  (NH4)sS04,  or  NH4  succinate-h 
Aq,  and  in  hot  NH4CI,  or  NH4N0,+Aq. 
Sol  m  cone.  HCl+Aq.    Sol.  in  KCN+Aq. 

EasUy  sol.  in  cone.  NH4SCN  or  KSCN  +Aq 

SI.  sol.  in  NaSCN+Aq.  (Grossmann,  Z. 
anorg.  1903,  87. 408.) 

SI.  sol.  in  liquid  NHi.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Very  si.  sol.  in  pyridine.  (Schroeder, 
Dissert.  1902.) 

Mol.  weight  determined  in  pyridine. 
(Werner,  Z.  anorg.  1897,  16.  20.) 

Cupric  cyanide,  Cu(CN)s. 
Easily  decomp.   Insol.  in  HsO. 
Sol.  in  p3rridine.   (Schroeder,  Dissert.  1901.) 
Insol.  m  methyl  acetate.    (Naumann,  B. 

1909,  42.  3790.) 

Cuprocupric  cyanide,  Cu(CN)s,  Cus(CN)s+ 
5H,0. 
Insol.  in  HsO,  but  decomp.  by  boiling.   Sol. 
HCl+Aq,  Sol.inNH40H+Aq. 

H •     ■  ' 

ly  sol.  ii 
-fHsO^  Ppt.    (Dufau.) 


in  cold  cone. 

(NH4)sCX),-f  Aq,  and'in  hot  NH4  salte-f  Aq. 

EasQy  sol.  in  KCN+Aq. 


-fCu(CN),,  2Cu,(CN)s-fHsO.     Ppt. 

Cuprous    hydrazine    cyanide,    Cus(CN)s, 
N,H»CN. 

Insol.   in  alcohol  and   HsO.     (Ferratini, 
C.C.  1912, 1. 1281.) 

Cupric  iridium  cyanide. 
See  Iridicyanide,  cupric 

Cuprous  lithium  cyanide,  Cus(CN)s,  LiCN+ 
HsO. 
Gradually  decomp.  by  HgO.    (Grossmann, 
Z.  anorg.  1905,  48.  97.) 

Cuprous    magnesium    cyanide,    Cus(CN)s, 
Mg(CN),-fllH,0. 
Decomp.  by  HsO.    (Grossmann,  Z.  anorg. 
1905,  48.  103.) 

Cuprous  mercuric  cyanide  bromide,  Cu(CN)s» 
2Hg(CN)s,  HgBrs. 
Sol.  in  H,0.    (Varet,  C.  R.  1890, 110. 14^ 

Cupric  molybdenum  cyanide  ammonia. 
See  Molybdocyanide  ammonia,  cupric. 


316 


CYANIDE,  CUPROUS  POTASSIUM 


Cuprous  potassium  cjranlde,  Cu2(CN)s, 
2KCN. 

SI.  sol.  in  HjO,  with  partial  decomp.  De- 
comp.  by  acids,  but  not  by  alkalies. 

Decomp.  by  boiling  HtO.  Sol.  in  NH4OH 
+Aa.    (Heurent,  C.  R.  1893, 116.  191.) 

Sol.  without  decomp.  in  cone.  KSCN. 
(Grossmann,  Z.  anorg.  1903,  87«  407.) 

Sol.  without  decomp.  in  KCN+Aq. 
(Treadweil  and  Qirsewald,  Z.  anorg.  1904, 

88.  94.) 

Cu/(CN),,  KCN-fHsO.  Almost  insol.  in 
cold  H,0.  100  cc.  HiO  dissolve  0.0594  g.  at 
15**.  Decomp.  by  much  hot  HjO  with  sep- 
aration of  ai2(CN),.  Sol.  in  KCN+Aq  or  m 
NEUOH+Aq.  Cfteadwell  and  Girsewald, 
Z.  anorg,  1904,  88.  93.) 

3Cu,^N),,  4KCN.   Sol.  inH,0. 

Cu,(CN),,  6KCN.   SoLinHjO. 

Cuprous  potassium  cyanide  ammonia, 
Cu,(CN),,  KCN,  NH,. 
(Treadweil  and  Girsewald,  Z.  anorg.  1904, 

89.  88.) 

Cuprous  potassium  cyanide  potassium  sul- 
ide,  Cu,(CN),,  4KCN,  2KSCN, 


giocyanid 


Easily  sol.  in  cold  HtO.  (Itzig,  B.  1902, 
86.  108.) 

Cupric  potassium  cyanide,  Cu(CN)f,  2KCN. 

Sol.  in  *U  Pfc.  HiO  at  16*  and  Vi  pt.  at 
100*.   (Buignet,  J.  Pharm.  1869,  (3),  86. 168.) 

Cuprocupric  potassium  cyanide.  Cu2(CN)s, 
Cu(CN),,  2KCN. 
(Straus,  Z.  anorg.  1895,  9.  15.) 

Cuprous    rubidium    cyanide,    Cu2(CN)s, 
2RbCN. 

SLsoLinHjO.  Pure  H,0  separatee  CuCN. 
(Grossmann,  Z.  anorg.  1905,  48.  100.) 

3Cu2(CN),,  4RbCN.  Si.  sol.  in  H,0. 
Pure  HtO  separates  CuCN.  (Grossmann, 
Z.  anorg.  1905, 48. 98.) 

Cuprous  silyer  cyanide,  Cus(CN)t,  2AgCN. 

Ppt. 

Cuj(CN)t,  6AgCN.    Sol.  in  excess  of 
Cu2(CN)t,  KCN+Aq.    (Rammelsberg.) 

Cuprous  sodium  cyanide,  Cus(CN)s,  2NaCN. 

rTraube,  Z.  anorg.  1894,  8.  21.) 

-|-4H,0.  Decomp.  by  H2O.  Sol.  in  excess 
of  NaCN+Aq.  (Grossmann,  Z.  anorg.  1905, 
43.  96.) 

Cu,(CN)2,  NaCN+2H20.  Decomp.  by 
H2O.    (Grossmann,  Z.  anorg.  1905,  48.  96.) 

Cu2(CN)2,  4NaCN+6H20.  Very  sol.  in 
H2O  without  decomp.  (Grossmann,  Z.  anorg. 
1905,  48.  96.) 

Cu,(CN)2,  6NaCN-h6H,0.     Very  sol.  in 


H2O    without    decomp. 
anorg.  1905,  43.  96.) 


(Grossmann,     Z. 


Cuprous    strontium    cyanide,    Cu2(CN)s. 

Sr(CN),+8H,0.    ' 

H2O  separates  Cut(CN)2.  (Grossmann,  Z. 
anorg.  1905,  43.  103.) 

Cuprous  cyanide  ammonia,  Cu2(CN)s, 
2NH,. 
Nearhr  insol.  in  cold  HfO.  Easily  soL  in 
NHiOH+Aq  in  absence  of  oxygen.  InsoL 
in  alcohol  and  ether.  Decomp.  by  hot  HiO 
and  acids.  (TVeadwell  and  Girsewald,  Z. 
anorg.  1904,  89.  87.) 

Cuprocu^c   cyanide   ammonia,   Cut(CN)t, 
Cu(CN),,  2NH,. 

(Malmbmr,  Arch.  Pharm.  1898,  286. 256.) 

+HtO.  SI.  sol.  in  cold,  decomp.  by  boiling 
H,0.  Sol.  in  NH^OH-f  Aq.  (Dufau,  A.  88. 
278.) 

Cu(CN)2,  Cu,(CN)2  3NH,.  (Mills,  Z. 
Ch.  1867.  545.) 

SI.  decomp.  by  boiling  HtO.  Sol.  in 
NHiOH+Aq  and  can  be  recryst.  there&om. 
Insol.  in  alcohol  and  ether.  Decomp.  by 
alkalies  and  acids.  (Treadweil  and  Uirae- 
wald,  Z.  anorg.  1904,  89.  96.) 

Cu(CN),.  Cu2(CN),,  4NH,.  Insol.  in  cold, 
decomp.  by  hot  HiO.  Sol.  in  NH4OH,  or 
(NH4)2CO,+Aq.  (TreadweU  and  GW 
wald,  Z.  anorg.  1904,  89.  92.) 

2Cu,(CN),,  Cu(CN)2,  2NH,.  Insol.  in 
H2O,  alcohol  and  eth^.  Sol.  in  NH4OH+ 
Aq.  Deoomp.  by  boiling  adds  and  alkalies. 
(Treadweil  and  Girsewald,  Z.  anorg.  1904, 88. 
92.) 

-f  H,0.    (Monthier,  J.  Pharm.  11.  257.) 

Cu(CN),,  2Cu2(CN)„  4NH,.  (Hillen- 
kamp,  A.  97. 218.) 

Cu(CN),,  2Cu,(CN)2,  6NH,.  (Schiff  and 
Becchi,  A.  184.  33.) 

2Cu(CN),,    Cu2(CN)„    2NH,+3H,0. 
(Meurent,  C.  R.  114.  1060.) 

2Cu(CN)2,  Cu,(CN)2.  4NH,+H20.  Cor- 
rect formula  for  CurCN)2,  Cu2(CN),,  4NH«. 
(Bouveault,  Bull.  Soc.  (3)  4.  641.) 

Cuprous  cyanide  ammonium  sulphocyanide, 
.  Cu,(CN),,  3NH4SCN. 
Decomp.  by  HtO.    (Grossmann,  Z.  anorg. 
1903,  87.  409. 

Cupric  cyanide  hydrazine,  Cu(CN)2(NtH4). 

Insol.  in  H2O  and  cold  diL  adds. 

Sol.  in  warm  dil.  adds.  (Franxen,  Z. 
anorg.  1911,70.154.) 

Cuprous  cyanide  mercuric  iodide,  Cut(C\)2» 

Hgl2. 
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Cvpnras  cyanide  potasshnn  tulphocyanide, 
Cu,(CN),,  3KSCN. 
Deoomp.  by  HsO.    (Qrossmann,  Z.  anorg. 
1903,  87.  409.) 

Gold  (anrous)  cyanide,  AuCN. 

Inaol.  in  HsO,  alcohol,  or  ether.  Not  at- 
tacked bj  dlL,  or  oonc.  acida,  even  boiling 
aqua  rctt;ia. 

SoL  in  NHiOH+Aq,  alao  in  soluble  cy- 
anidea  +Aq. 

Slowly  decomp.  by  boiling  KOH+Aq,  alao 
by  (Nfi4),S-f  Aq. 

Sol.  in  K4Fe(CN).+Aq.  (Bentel,  Z. 
anorg.  1912,  78. 152.) 

Gold  (nsic)  cyanide  irith  MCN. 
3e0  Anricyanidey  M. 

Gold    (anroauric)    mercuric    cyanide   auric 
mercuric   chloride,   4AuCN,   Au(CN)t, 
5Hg(CN),,  TAuClj,  6Hga,. 
(Sdmiidt,  Ch.  Z.  1896, 20. 633.) 

Gold  (amooa)  potassium  cyanide,  AuCN, 
KCN. 

SoL  in  7pt8.  cold,  and  less  than  0.5  pt.  boil- 
ing HsO.   Si.  sol.  in  cold,  and  somewhat  more 
8oi  in  boiling  alcohol.    Insol.  in  ether. 
(Himly,  a7&  160.) 

Deoomp.  by  warm  acids,  even  tartaric,  and 
aeedoadds. 

Gold  (anroua)  sodium  cyanide,  AuCN,  NaCN. 
SI.  soL  in  cold,  more  easily  in  hot  HfO. 
SL  sd.  in  alcohol.    (lindbom.) 

Gold  (aonms)  strontium  cyanide,  2AuCN, 
&(CN),+3H,0. 
is  the  Na  salt. 

Gold  (aunms)  zinc  cyanide,  2AuCN,  Zn(CN)i. 
Nearly  insol.  in  hot  or  cold  HsO. 
InsoL  in  cold  HQ+Aq. 

Gold  (auric)  cyanide  auric  mercuric  chloride, 
Au(CN),,  AuQ,,  2HgCl,. 
^Schmidt,  Ch.  Z.  1896,  20.  633.) 

Gold  (anroauric)  cyanide  aureus  mercuric 
chloride,   12AuCN,   3Au(CN)«,   4AuCI, 
2Hga,. 
,       (Schmidt,  Ch.  Z.  1896,  20.  633.) 

Gold  (anroauric)  cyanide  mercuric  chloride. 
ISAuCN,  2Au(CN>,,  5Hga,. 
(Schmidt,  Ch.  Z.  1896,  20.  633.) 

h^am  cyanide,  Ir(CN)a. 
luolinHsO.    Sol.inHCN+Aq. 

Iridiiini  cyanide  with  MCN. 
See  Udi^anlde,  M 


T4inthanum  cyanide,  La(CN)t. 

Ppt.  (Frerichs  and  Smith,  B.  11.  910, 
1161.) 

Lead  cyanide,  Pb(CN),. 

SI.  sol.  in  cold,  more  in  hot  HiO.  Sol.  in 
HNOi-fAq,andKCN-hAq.  Partially  sol.  in 
NH40H-fAq,  and  NH*  salts+Aq.  Not 
pptd.  in  presence  of  Na  citrate. 

Above  compound  is  2PbO,  Pb(CN)j-f 
HsO.    (Joannis.  A.  ch.  (5)  26.  204.) 

2PbO,  Pb(CN),-fH/).    Insol.  in  H,0. 

Lead  tungsten  cyanide. 
See  Tungstocyanide,  lead. 

Lead  rinc  cyanide,  Pb(CN),,  2Zn(CN)s. 
Ppt.    (Rammelsberg.) 

Lead  cyanide  chloride,  2Pb(CN),,  PbCli. 

Insol.  in  HsO.  (Grissom  and  Thorp,  Am. 
Ch.  J.  10.  229.) 

Lithium  mercuric  cyanide  mercuric  iodide, 
2Li(CN),.  Hg(CN),,  HgI,+7H,0. 
Deliquescent:  sol.  in  HsO.    (Varet,  C.  R. 
111.  526.) 

Magnesium  cyanide,  Mg(CN)s. 

Known  only  in  aqueous  solution  which  de- 
composes on  evaporation.    (Schulz.) 

Magnesium  mercuric  cyanide,  2Mg(CN)2, 
3Hg(CN),+5H,0. 
(Grossmann,  B.  1904,  87.  4143.) 

Magnesium     mercuric     cyanide     mercuric 
bromide,  Mg(CN),,  HgfCNJ,,  HgBr,-h 
8H,0. 
Very  sol.  in  H,0.    (Varet,  Bull.  Soc.  (3) 
7.  170.) 

Magnesium   mercuric    cyanide    mercuric 
iodide,    Mg(CN),,   Hg(CN),,   Hgl+ 
8H,0. 
Sol.  in  HsO.    (Varet,  BuU.  Soc.  (3)  7.  170.) 

Magnesium  platinum  cyanide. 
See  Plattnocyanide,  magnesium. 

Magnesium  tungsten  cyanide. 
See  Tungstocyanide,  magnesium. 

Manganous  and  manganic  cyanides. 

See  Manganocyanhydric,  *  and  Mangani- 
cyanhydric  adds. 

Manganous  strontium  cvnida    *2Mn(CN)s, 

SrrCN),. 
Ppt.     (Deecamps.) 
See  also  Manganogyzed  by  GoOglc 
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Manganous  tungsten  cyanide. 
See  Tnngstocyanide,  manganous. 

Manganic  cyanide,  with  MCN. 
See  Manganicyanide,  M. 

Manganous  cyanide  with  MCN. 
See  Manganocyanide,  M. 

Mercuric  cyanide,  basic,  Hg(CN)s,  HgO. 

SI.  Bol.  in  cold,  moderately  sol.  in  hot  HsO. 
Sol.  with  decomp.  in  KOH,  KCN,  or  KCl-f 
Ao.    (Johnston.) 

Decomp.  by  HtO  over  80**.  (Holdermann, 
Arch.  Pharm.  1906,  244.  135.) 

Old  H|0  dissolves  about  1%,  boiling  H,0 
about  5%.  (Borelli,  Gazs.  ch.  it.  1908,  38. 
(1;,  361.) 

1.1%  dissolves  in  HiO  at  ord.  temp. 
(Richard.  J.  Chim.  Phys.  (6)  18.  655.) 

At    0*  1/100  mol.  dissolve  in  1  1.  H,0. 
At  25*    1/32     "  "        "      "       " 

At  90*    1/10     "  "        "      "       " 

(Borelli,  Gaza.  ch.  it.  1908,  88.  (1),  361.) 

1000  cc.  cold  HtO  dissolve  1.35g.  fHolder- 
mAnn,  Arch.  Pharm.  1906,  244.  135.) 

Less  sol.  in  cold  HiO  than  Hg(CN),. 
(Pieverling,  J.  B.  1899,  783.) 

Somewhat  sol.  in  dil.  alcohol. 

Practically  insol.  in  alcohol,  ether,  CfH« 
and  all  organic  solvents.  (Borelli,  Gaxz.  ch. 
it.  1908,  88,  (1),  361.) 

Sol.  in  110  pt.  alcohol  of  90*  B^.  TRichard, 
J.  Chim.  Phys.  (6),  18.  555.) 

3Hg(CN),,  HgO.  (Joannis,  A.  ch.  (5)  26. 
469.) 

Moderately  sol.  in  HtO.  (Barthe,  J. 
Pharm.  1896,  (6),  8.  186.) 

Very  sol.  in  hot,  less  sol.  in  cold  HjO. 
(Holdermann,  Arch.  Pharm.  1904,  242.  32.) 

Easily  sol.  in  HCl.  (Joannis,  A.  ch.  1882, 
(5)  26.  511.) 

Hg(CN)|,  3HgO.  More  sol.  in  H,0  than 
Hg(CN),,  figO. 

Mercuric  cyanide,  Hg(CN)i. 

Moderatdy  sol.  in  HjO. 

100  pts.  Hg(CN),-hAq  sat.  at  101.1*  con- 
tain 35  pts.  Hg(CN),.  or  100  pts.  H,0  dis- 
solve 53.85  pts.  Hg(CN),  at  101.1*.  (Grif- 
fiths.) 

Sol.  in  8  pts.  H,0  at  15*.   (Abl.) 

Sol.  in  11  pts.  cold,  and  2.5  pts.  boiling 
H,0.    (Wittstein.) 

8  g.  are  sol.  in  100  g.  H/)  at  -0.45*. 
(Guthrie,  Phil.  Mag.  1878,  (5)  6.  40.) 

100  g.  H,0  dissolve  9.3  g.  at  13.5*.  (Timo- 
feiev,  Dissert.  1894.) 

100  cc.  sat.  solution  contain  9.3  g.  at  20*. 
(Konowalow,  J.  russ.  Soc.  1898,  (4)  30. 
367.) 

Solubihty  in  H,0  at  25* =0.44  mol.  1. 
(Sherrill,  Z.  phys.  Ch.  1903,  48.  735.) 


1  1.  HtO  diBBolves  0.3956  mol.  (Hofmann 
and  Wa^er.  Z.  Elektrochem.  1909, 16. 444.) 

100  g.  H/)  dissolve  12.5  g.  at  15*.  (Marsh 
and  Struthers,  Chem.  Soc.  1905,  87.  1879.) 

100  g.  H,0  dissolve  11.27  g.  at  25*.  Sp.  gr. 
of  solution  =  1.0813.  (Herz  and  Anders,  Z. 
anorg.  1907,  62.  164.) 

Hg(CN)t+Aq  containing  7J2?%  Hg(CN), 
has  sp.gr.  20*/20*  =  1 .0572. 

Hg(CN)t+Aq  containing  9.07%  Hg(CN), 
has  sp.  gr.  20*/20*  =  1.0743. 
(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 19. 
282.) 

Sp.  gr.  at  16*/4*  of  Hg(CN)t+Aq  contain- 
ing  7.8921%  Hg(CN)t»  1.06376;  containing 
5.4037%  "1.04246;  containing  7.6009%- 
1.06049.  (SchOnrock,  Z.  phys.  Ch.  1893,  11. 
770.) 

Not  decomp.  by  acids  exo^t  hot  cone. 
HtSO*. 

Sol.  without  decomp.  in  HNOf + Aq.  (Ber^ 
zeliuB.) 

1  1.  NHiOH+Aq  (5.2%  NH,)  dissolves 
204.3  g.  at  about  25*.    (Konowalow.) 

Solubility  in  bases. 

1 1.  HtO  containing  0.3286  mols.  KOH  dia- 
solvee  0.5179  mols.  Hg(CN)t. 

1  1.  HtO  containing  0.2350  mols.  NaOH 
dissolves  0.4840  mols.  Hg(CN)t. 

1  1.  HsO  containingO.4775  mols.  NaOH 
dissolves  0.5977  mols.  Hg(CN)t. 

1 1.  HtO  containing  0.9475  mols.  NaOH  dis- 
solves 0.79603  mols.  Hg(CN)t. 

1  1.  HtO  containing  0.970  mols.  liOH  dis> 
solves  0.6543  mols.  Hg(CN)t. 

1  1.  HtO  containing  0.480  mols.  liOH  dis> 
solves  0.5500  mols.  Hg(CN)t.    ' 

1  1.  HtO  containing  0.243  mols.  liOH  dia- 
solvee  0.4840  mols.  Hg(CN)t. 
(Hofmann   and  Wagner,    Z.   Eldctrochem. 
1909716.  444.) 

Solubility  in  KCN+Aq  at  25*. 


Concentration  of  KCN 
Mols.  per  litre 


0.0493 
0.0985 
0.1970 


Solubility  of  H«(CN)t 
Mob.  per  litre 


0.4855 
0.5350 
0.627. 


(Sherrill,  Z.  phys.  Ch.  1903,  48.  719.) 

Solubility  in  NatCOi+Aq. 

1  1.  H,0  containing  0.4923  mols.  NatCOf 
dissolves  0.4956  mols.  Hg(CN)t. 

1  1.  HtO  containing  0.2443  mols.  NatCOi 
dissolves  0.4464  mols.  Hg(CN)t. 

1  1.  HtO  containing  0.1250  mols.  NatCOt 
dissolves  0.4147  mols.  Hg(CN)t. 

1  1.  HtO  containing  0.0000  mob.  NatCOt 
dissolves  0.3952  mols.  Hg(CN)t. 
(Hofmann    and  Wagner.    Z.   Elektrodiein, 
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Solubility  in  KNO,+Aq  at  25^. 
1  1.  HtO  containing  0.9574  mols.  KNOi 
diAolves  0.5383  mols.  HgfCN),. 

1  I.  HsO  containing  0.4614  mols.  KNO| 
diflBolves  0.4619  mols.  Hg(CN),. 

1 1.  HsO  containing  0.0000  mols.  KNO«  dis- 
solves 0^956  mols.  Hg(CN)s. 
(Hofmann  and  Wagner,  Z.  Elektrochem.  1909, 
16.  444.) 

Insol.  in  liquid  COs.  (Buchner,  Z.  phys. 
€h.  1906,  64.  674.) 

Very  easily  sol.  in  liquid  NH|.  (Franklin, 
Am.  Ch.  J.  1898,  20.  829.) 

Solubility  of  Hg(CN),  in  ethyl  alcohol  at  t**. 


(Timofeiev,  Dissert.  1894.) 


Solubility  of  Hg(CN)i  in  methyl  alcohol  at  t° 

Hg(CN),=g.  Hg(CN),  in  100  g.  of  the 

solution. 


0 
14 
23 
27 
31 

38.1 
44.5 


Hg(CN), 


26.10 
29.17 
32.01 
31.77 
32.53 
33.29 
34.05 


(DukeWd,  Z.  anorg.  1907,  68.  337.) 

100  pts.  methvl  alcohol  dissolve  44.2  pts. 
Hg(C^f),  at  19.5^•  100  pts.  ethyl  alcohol 
diflBohre  2.09  pts.  at  19.5*.  (de  Bruyn,  Z. 
phvB.  Ch.  1892,  10.  784.) 

SoL  in  2.5  pts.  methyl  alcohol  at  14"";  in 
20  pts.  ethyl  alcohol  at  15^  (Marsh,  Chem. 
Soc.  1905,  87.  1878.) 

Solubility  of  Hg(CN),  in  methyl  alcohol + 
Aq  at  25**. 

P-£.  alcohol  in  100  g.  alcohol +Aq. 

Hg(CN)i-millimols.  Hg(CN),  in  10  cc.  of 
the  solution. 


p 

Hg(CN). 

8p  gr. 

0 

4.34 

1.0813 

10.60 

4.37- 

1.0642 

30.77 

4.94 

1.0484 

37.21 

5.40 

1.0430 

47.06 

6.49 

1.0426 

64  00 

8.13 

1.0441 

7S.05 

9.76 

1.0484 

100 

13.60 

1.0762 

^m  and  Anders,  Z.  anorg.  1907,  62.  165.) 


Solubility  of  Hg(CN)i  in  ethyl  alcohol +Aq 
at25^ 

P=g.  alcohol  in  100  g.  alcohol  H-Aq. 
Hg(CN),-millimols  E[g(CN)2  in  10  cc.  of 
the  solution. 


0 

4.34 

20.18 

3.47 

40.69 

3.58 

70.01 

3.80 

100 

3.25 

Hg(CN)i 


Sp.gr. 


1.0813 
1.0339 
1.0006 
0.9419 
0.8552 


(Herz  and  Anders,  1.  c.) 


Solubility  of  Hg(CN)t  in  mixtures  of  methyl 
and  etnyl  alcohol  at  25^. 

P  =■  %  methyl  alcohol  in  the  solvent. 
H^(CN)i-g.  Hg(CN)i  in  10  ccm.  of  the 
solution. 

S  25''/4*'<-Sp.  gr.  of  the  sat.  solution. 


p 

Hg(CN), 

S  25°/4* 

0 

0.819 

0.8552 

4.37 

0.902 

0.8618 

10.4 

1.01 

0.8707 

41.02 

1.67 

0.9267 

80.69 

2.82 

1.024 

84.77 

2.96 

1.034 

91.25 

3.09 

1.052 

100 

3.43 

1.076 

(Herz  and  Kuhn,  Z.  anorg.  190S,  68.  166.) 


100  g.  propyl  alcohol  dissolve  3.79  g. 
Hg(CN),  at  13.5°.  (Timofeiev,  Dissert. 
1894.) 


Solubility  in  mixtures  of  propyl  and  methyl 
alcohol  at  25''. 

P  =  %  propyl  alcohol  in  the  solvent. 

.  Hg(CN)s  in  10  ccm.  of  the  solution. 


n, 


•p.  gr.  of  the  sat.  solution. 


p 

G 

S  25«»/4« 

0 

3.43 

1.0760 

11.11 

2.952 

1.0327 

23.8 

2.448 

0.9891 

65.2 

1.048 

0.8800 

91.8      . 

0.504 

0.8376 

93.97 

0.423 

0.8335 

96.6 

0.398 

0.8322 

100 

0.344 

0.8283 

(Herz  and  Kuhn,  Z.-^anpj 
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Solubility  in  mixtures  of  propyl  and  ethyl 
alcohol  at  25''. 
P  ■■  %  propyl  alcohol  in  the  solvent. 
G-g.  Hg(CN)i  in  10  ocm.  of  the  solution. 
S— Sp.  gr.  of  the  sat.  solution. 


0 

8.1 
17.85 
56.6 
88.6 
91.2 
95.2 
100 


0.819 
0.790 
0.730 
0.521 
0.387 
0.384 
0.364 
0.344 


8  26«»/*' 


0.8552 
0.8549 
0.8527 
0.8386 
0.8311 
0.8306 
0.8293 
0.8283 


(Herz  and  Kuhn,  1.  c.) 

Sp.  gr.  at  16**/4^  of  Hg(CN),+alcohol, 
contaimng  8.2206  %Hg(CN), -0.85273;  con- 
taining 5.8652% -0.8348+. 

Sp.  gr.  of  16^/4^  of  Hg(CN)t+  pyridine 
contaimng  29.6018%  Hg(CN),  =  1.28155; 
containing  23.2275%  « 1.20198. 

(Soh5nrock,  Z.  phys.  Ch.  1893,  11.  771.) 

1 1.  ether  dissolves  0.01  mol.  at  25''.  (Sher- 
rill,  Z.  phys.  Ch.  1903,  48.  735.).) 

Easily  sol.  in  acetone.  (Krug  and  M'£hx>y, 
J.  Anal.  Ch.  6. 84.) 

100  g.  glycerol  dissolve  27  g.  Hg(CN),  at 
15.5**.  (Ossendowski,  Pharm.  J.  1907,  79. 
575.) 

Nearly  insol.  in  dHi.  (Sherrill,  Z.  phys. 
Ch.  1903,  48.  735.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

100  g.  boiling  methyl  acetate  dissolve 
3.2  g.    (Steiner,  Dissert,  1906.) 

Solubility  of  Hg(CN)s  in  ethyl  acetate+Aq 
at  25*. 

P»g.  ethyl  acetate  in  100  g.  ethyl  acetate 
+Aq. 

Hg(CN),=millimols  Hg(CN),  in  10  cc.  of 
the  solution. 


p 

Hg(CN)s 

8p.gr. 

0 

4.39 
96.76 
100 

4.34 
4.295 
1.056 
0.714 

1.0810 
1.0797 
1.9374 
0.09097 

(Herz  and  Anders,  Z.  anorg.  1907,  62.  165.) 

Insol.  in  ethyl  acetate.     (Naumann,   B. 
1910,  48.  314.) 

Solubility  in  organic  solvents  at  18-20*. 

100  g.  tetrachlormethane  dissolve  0.001  g. 
Hg(CN),. 

100    g.    bromofonn    dissolve    0.005     g. 
Hg(CN),. 

100  g.   ethyl  bromide  dissolve  0.013   g. 
Hg(CNT, 

100  g.  ethylene  dibromide  dissolve  0.001  g. 
Hg(CN),. 

(Sulc,  Z.  anorg.  1900,  25.  401.) 


100  g.  acetonitjrile  dissolve  9.58  g.  Hg(CN), 
at  18*.  (Naumann  and  Schier,  B.  1914,  47. 
249.) 

Solubility  in  benzonitrile  at  18* -1.003  g. 
in  100  g.    (Naumann,  B.  1914, 47. 1370.) 

SI.  sol.  in  ethyl  amine.  (Shinn,  J.  phys. 
Chem.  1907t  U.  538.) 

Very  sol.  m  liquid  methyl  amine.  (Gibbt, 
J.  Am.  Chem.  Soc.  1906,  88.  1419.) 

Sol.  in  paratoluidine.  (Werner,  Z.  anon. 
1897,  15.  7.) 

Mol.  weight  determined  in  pyridine  and 
b^isonitrile.  ^Werner,  Z.  anorg.  1897,  15. 
20  and  32.) 

100  g.  pyridine  dissolve  64.8  g.  Hg(CN)s 
at  18*.    (Schroeder,  Z.  anorg.  1905,  44.  6.) 

SolubiUty  in  pyridine. 


Mob.  per        Temp.  6( 
100  Hg(CN)s  SoUdification 


7.1 
8.7 
10.1 
10.4 
11.3 
12.9 
13.8 
15.8 
15.9 
17.3 
18.4 
19.3 
20.6 
22.3 


9 
11 

12.3 
12.2 
13 

13.5 
14.5 
16.5 
20.5 
22.5 
28.5 
32 
38 
42 


Mob.  per        Temp,  ci 
100Hg(CN)t  SoUdifieatioa 


22.9 
23.7 
25.3 
26.0 
26.6 
27.5 
27.7 

29:o 

32.0 
33.8 
34.4 
38.3 


45 

46 

53 

54.5 

56.6 

68 

70 

86 
111 
122.5 
125 
141 


(Staronka,  Ans.  Ak.  Wias.  Krakau,   1910. 
372.) 

Solubility  in  quinoline. 


Mob.  per        Temp   of 
100  Hg(CN)t  Solidification 


4.2 
6.0 
8.2 
9.2 


45* 
54 

89(61) 
99(61) 


Mob.  per 
100  Hf  (C\)t 


13.2 
17.4 
22.5 
27.1 


Temp,  oi 
SoUdifieatioa 


i3r 

161 
ISO 
192 


(Staronka,  1.  c.) 
Solubility  in  aniline. 


Mob.  per 
100  Hg(CN) 


Temp,  of 
SoUdificmtion 


3.7 
4.9 
5.7 
7.7 
9.2 


26*(?) 
30. 5(?) 
35    (?). 
38. 5(?) 


Mob.  per        Temp,  of 
100Hg(CN)t  Solidifiestioo 


14.2 
18.2 

19.7 
23.4 


77*(T) 
83. 5(?) 
84  (?) 
88. 5(?) 


(Staronka,  1.  c.) 

Mercuric  nickel  cyanide  ammonUi,  2Hg(CN)s, 
4Ni(CN),,  5NH,+2H,0. 
fPapiermeister,  Dissert.  1898.) 
SHgrCN),,    18Ni(CN)j,    8NH,+15HA 

(Papiermeister,  Dissert.  1898^)[^ 
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Mercuric    potassitun   cyanide,    Hg(CN)s, 
2KCN. 

Sol.  in  4.4  pt8.  cold  HsO;  si.  sol.  in  alcohol; 
decomp.  by  adds. 

100  g.  HjO  dissDlve  22.7  g.  (Fronimuller, 


B.  187<S,  11.  92.) 
Abundantly  » 
lin,  Z.  phys.  Cb.  1909,  69.  295.) 


Abundantly  sol.  in  liquid  NH|.     (Frank- 

-    •     cr  


Mercttric   silyer  cyanide,   basic,   Hg(CN)2, 
HgO,  TAgCN. 
Ppt.    (Bloxam,  B.  16.  2669.) 

Mercuric  silver  cyanide  mercuric  sulphate, 
Hg(CN)„  2AgCN,  HgSOi-hHtO. 

Mercuric  sodium  cyanide,  Hg(CN)s,  NaCN 

Sol.  in  H,0.  (Grossmann,  B.  1904,  37. 
4141.) 

Mercuric  strontium  cjranide, 

Hg(CN)^r(CN),-h5H,0.. 
Very  hygroscopic,     Sol.  in  H2O.     (Gross- 
mann, B.*1904,  37.  4142.) 

Mercuric  strontium  cyanide  iodide,  Sr(CN)s 
Hgl.,  Hg(CN)2H-7H.O. 
(Varet,  C.  R.  1895,  121.  499.) 

Mercuric  thallium  cyanide,  Hg(CN)t,  2T1CN. 
Easily  sol.  in  H3O.    100  pts.  H3O  dissolve 
7.9  pts.  at  1**,  and  10.3  pts.  at  10^    (Fron- 
mulla-,  B.  11.  92.) 

Mercuric  2dnc  cyanide,  4Zn(CN)s,  Hg(CN)s. 
Insol.  in  HjO.     (Dunstan,  Chem.  Soc.  6. 
666.) 

Mercuric   zinc   cyanide   mercuric   bromide 
ammonia,   Hg(CN)2,   Zn(CN),,   HgBr,, 
4XH,. 
Decomp.  by  H,0.    SI.  sol.  in  cold  NH4OH 

r  Aq.    (VWt,  C.  R.  1889, 109.  810.) 

Mercuric  cyanide  ammonia,  Hg(CN)s,  NH|. 

Very  sol.  in  H,0,  NH«OH+Aq,  and  alcohol. 
Varet,  C.  R.  1889,  109.  903.) 

SI.  sol.  in  H,0.  (Schmidt,  B.  1894,  27. 
232 ) 

skg.CW),,    2XH,-hHH20.       Easily    de- 
mp.    .  Varet,  Bull.  Soc.  (3)  6.  221.) 

Mercuric     cyanide    bromide,     Hg(CN)s, 
HgBra. 
Very  si.  sol.  even  in  boiUng  HjO.   (Prussia, 
0«z2.  eh.  it.  1898,  28,  (2),  114.) 

Mercuric  cymnide  barium  bromide,  2Hg(CN)s 
BaBr2-l-6H/). 
Eaeilv  sol.  especially  in  hot  H2O  and  al- 
Hihol.  '(Varet,  C.  R.  1895,  121.  398.) 


Mercuric    cyanide    cadmium    bromide, 
Hg(CN),,  CdBr,+3H,0. 

Sol.  in  H,0  and  NH40H+Aq.  (Varet, 
Bull.  Soc.  (3)  5.  8.) 

2Hg(CN),,  CdBr,+4.5  H2O.  Sol.  in  H,0 
and  in  NH^OH-fAq.  (Varet,  C.  R.  1890, 
111.  680.) 

Mercuric  cyanide  rurfTqjtiTn  bromide  ammonia 
2Hg(CN),,  CdBr,,  4NH,+2H,0. 

Decomp.  by  H2O. 

SI.  sol.  m  NHiOH+Aq.  (Varet,  C.  R. 
1891,    112.    535.) 

Mercuric    cyanide    calcium    bromide, 
2Hg(CN)2,  CaBr2+5H,0. 

Sol.  in  1  pt.  cold,  and  0.25  pt.  boiling  HiO: 
also  in  2  pts.  cold,  and  1  pt.  boiling  90% 
alcohol.     (Custer.) 

-h7H,0.     (Varet,  C.  R.  1895,  121.  399.) 

Mercuric  cyanide  cupric  bromide  ammonia, 
2Hg(CN)2,  CuBr,,  4NH,. 
Decomp.  by  H2O;  si.  sol.  in  NHiOH+Aq. 
(Varet,  Bull.  Soc.  (3)  6.  221.) 

Mercuric  cyanide  lithium  bromide,  2Hg(CN)i 
2LiBr+7H20. 
Deliquescent.    (Varet,  C.  R.  111.  526.) 

Mercuric  cyanide  magnesium  bromide. 

See  Magnesium  mercuric  cyanide  mercuric 
bromide. 

Hg(CN)2,  2KBr.     Very  sol.  in  H,0. 
(Harth,  Z.  anorg.  1897,  14.  351.) 

Mercuric    cyanide    potassium    bromide, 
Hg(CN)2,  KBr-h2H,0. 

Sol.  in  13.34  pts.  H2O  at  18^  and  less  than 
1  pt.  boiUng  H2O.     (Brett.) 

Sol.  without  decomp.  in  hot  dil.  H2SO4, 
HNO,,  or  HCl-f  Ag.    (Brett.) 

Contains  1>^H20.  (Berthelot,  A.  ch.  (5) 
29.  226.) 

Mercuric  cyanide  sodium  bromide,  Hg(CN)s. 
NaBr-hl}^H,0. 
Sol.  in  H2O  and  alcohol. 

Mercuric  cyanide  strontium  bromide, 
2Hg(CN)2,  SrBr,-h6H,0. 
Sol.  in  HfO  and  in  alcohol.    (Varet,  C.  R. 
1895, 121.  399.) 

Mercuric    cyanide    zinc    bromide,    HgBrt 
Hg(CN),,  Zn(CN).-f-8H20. 
Sol.  in  H2O  and  NHiOH-f-Aq.     (Varet, 
Bull.  Soc.  (3)  5.  8.) 

Mercuric  cyanide  zinc  bromide  ammonifl 
HgBr,,  Hg(CN)2,  Zn(CN)2,  4NH,. 
As  the  corresponding  chloridtiv^^ Varet. 
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Mercuric  cyanide  chloride,  Hg(CN)i,  HgCli. 
SoL  in  HfO.    Decomp.  by  alcohol,  which 
diasolves  out  HgCls. 

Mercuric    cyanide    ammonium    chloride, 
Hg(CN),,  NH4CI. 
Sol.  in  HfO  and  alcohoL    (Poggiale.) 
Hg(CN)„  4NH4a. 

Mercuric  cyanide  barium  chtoride,  2Hg(CN)s, 
BaCl,+4H,0. 
Efflorescent.  Eaaily  gol.  in  HtO  and  aloohol 
+6H,0.    (Dextear.) 

Mercuric  cyanide  barium  chloride  ammonia, 
2Hg(CN),,  BaCl,,  4NH,. 
Decomp.  by  H,0.   Si.  sol.  in  NH«OH+Aq. 
t  Varet,  BuU..Soc.  (3)  6.  221.) 

Mercuric    cyanide    cadmium    chloride, 
Hg(CN),,   Cda,+2H,0. 
Sol.  in  HfO  and  NH40H+Aq.     (Varet, 
BuU.Soc.(3}6.8.} 

Mercuric  cyanide   calcium  chloride, 
2Hg(CN),,  CaCl,+6H,0. 
Efflorescent.    Very  sol.  in  HtO.     (Varet, 
C.  R.  1895,  121.  340.) 

Mercuric  cyanide  cerium  chloride,  3Hg(CN)t, 
CeCli+8H,0. 
Very  sol.  in  H,0.    (Ahl^n,  BuU.  Soc.  (2) 
27.365.) 

Mercuric   cyanide   cobaltous   chloride, 
Hg(CN),,  2CoCl,+4H,0. 
Sol.  inHiO.    (Pog^e.) 
2Hg(CN)i,  CoCli+7H,0.     (Dexter.) 

Mercuric  cyanide  cupric  chloride,  Hg(CN)s, 
CuCl,+6H,0. 

Efflorescent. 

Sol.  in  H,0  and  in  NH«OH+Aq.  (Varet, 
C.  R.  1888, 107. 1002.) 

2Hg(CN),,    CuCl,+6H,0.      Efflorescent. 

Very  sol.  in  H,0  and  in  NH40H+Aq. 
(Varet,  C.  R.  1888,  107.  1002.) 

Mercuric  cyanide  cupric  chloride  ammonia, 
2Hg(CN)2,  CuCl,,  4NH,. 
Decomp.  by  H,0.    SI.  sol.  in  cold  NH4OH 
+Aq.    (Varet,  BuU.  Soc.  (3)  6.  221.) 

Mercuric   cyanide   didymium  chloride, 
3Hg(CN),,  DiCl,+8H,0. 
Very  sol.  in  H,0.    (Ahl^n.) 

Mercuric  cyanide  erbium  chloride,  3Hg(CN)t. 
ErCl,+8H,0. 
Easily  sol.  in  HsO.    (Ahl^n.) 

Mercuric   cyanide  hydrazine   chloride, 
Hg(CN),,  N,H4,  HCl. 
Very  sol.  in  HtO.     - 


Baiiy 
d,  Gi 


ratini,  Gazz.  ch.  it.  1912,  42.  (1),  154.) 

Mercuric  cyanide  ferric  chloride,  2Hg(CN)s, 
FeCl,+3HHfO. 
(Dextor.) 

Mercuric  cyanide  lanthanum  chloride, 
3Hg(CN),,  LaCl,+8H,0. 
Very  sol.  in  HfO.    (Ahl^.) 

Mercuric  cyanide  magnesium  chloride, 
2Hg(CN),,  MgCI,+2H.O. 
Easily  sol.  in  HsO  and  dil.  alcohol.    (Pog- 
giale.) 


Mercuric     cyanide     m  1 
Hg(CN)„  MnCl,+3H,0. 
Efflorescent.   Very  sol.  in  HtO. 


cfalofide, 
(Poggjale.) 


Mercuric  cyanide  nickel  chloride,  Hg(CN)s, 
NiCl,+6HtO. 

DeliquesceAt.     SoL  in  HtO.     (Poggiale.) 
2Hg(CN)„  NiCl,+7H,0.     (Dexter.) 

Mercuric  cyanide  chloride  nickel  chloride 
oanrchloride,  llHg(CN),,  8HgCl,,  2XiCl«, 
8Ni(OH)Cl+76HtO. 
(Papiermeister,  Dissert.  1898.) 

Mercuric   cyanide   potassium   chloride, 
Hg(CN)„    KQ+HtO. 
Sol.  in  6.75  pts.  HtO  at  18*.     (Brett.) 
Sol.  in  aloohoL 

Mercuric  cyanide  sodium  chloride,  Hg(CN)t. 
NaCl. 
Easily  soL  especially  in  hot  HtO;  inaoL  in 
alcohol.    (PoiK^e.) 

Mercuric   cyanide   stronthun   chloride, 
2Hg(CN),,  SrClt+fiHtO. 
Easily  sol.  in  HtO  and  dil.  alcohol.    (Varet. 
C.  R.  1895, 121. 349.) 

Mercuric  cyanide  yttrium  chloride,  3Hg(CX)t 
YCl,+8HtO. 
Easily  sol.  in  HtO.    (Ahl6n,  Bull  Soc.  (2) 
27.  365.) 

Mercuric  cyanide  zinc  chloride,  2Hg(CN)^ 
ZnCl,-h6HtO.  ^ 

Efflorescent.     SoL  in  HtO.     (Kane.) 
HgClt,   Hg(CN)t.   Zn(CN)t+7H,0.      EfJ 

florescent.    Very  sol.  in  HtO.    (Varet,  Bull 

Soc.  (3)  5. 8.) 

Mercuric  cyanide  zinc  chloride  amw^^^taj 

HgClt,  Hg(CN)t,  ZnClt,  4NH,^  ^ 

Decomp.  by  HtO.    SoL  in  NHfOH+Aa 

(Varet,  BuU.  Soc.  (3)  6.  221.)  ^ 

Hg(fcN),,Zn(CN),.HgCl,.6NH,.    (Var^ 

C.  R.  106.  1080.)  uyLjOOgie  ^ 
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]f«rciiric  cyuiide  potaBtium  chromate. 
See  Chromate  mercuric  cyanide,  potassium. 

Hercuric   cyanide   potassium  ferrocyanide, 
3Hg(CN)„  K4Fi(CN)«+4H,0. 
Readily  sol.  in  HsO. 

Mercuric    cyanide   hydrazine,    Hg(CN)t, 
N,H4. 

Very  sol.  in  HtO  with  partial  decomp. 
(Hofmann  and  Marburg,  A.  1SQ9,  806.  215.) 

Hg(CN),,  N1H4.  Ppt.   (Fransen,  Z.  anorg. 
1911,  70.  154.) 

Mercuric    cyanide   potassium   hydroxide, 
Hg(CN)„  KOH. 

(Hofmann  and  Wagner,  B.  1908.  41.  321.) 

+13^sO.     (Hofmann  and   Wagner,   B. 
1906,41.1630.) 

2Hg(CN),,  KOH+H,0.   Very  sol.  in  H,0. 

(Hofmann  and  Wagner,  B.  1908,  41.  320.) 

Mefovic    cyanide    sodium   hydroxide, 
Hg(CN),.NaOH+lHH,0  or  H,0. 
(Hofmann  and  Wagner,  B.  1908,  41.  1631.) 

Mercuric  cyanide  barium  iodide,  2Hg(CN)s, 
BaI,+4H,0. 
Slowly  ddiquescent.  Sol.  in  16.5  pts.  cold, 
and  0.4  pt.  boiling  HsO.  Sol.  in  22.5  pts. 
eoid,  and  1.6  pts.  hot  90%  alcohol.  Solution 
is  deoGsnp.  on  boiling.    (Custer.) 

Mercuric  cyanide  cadmium  iodide,  Hg(CN)t, 
Cd(CN),,  HgI,+8H,0. 
See  Cadmium  mercuric  cyanide  mercuric 


Mercuric  cyanide  sodium  iodide,  Hg(CN)s, 
NaI+2H,0. 

Sol.  in  4H  pts.  HiO  at  18^,  and  Vr  pt. 
boiling  HfO. 

Sol.  in  2  pts.  boiling,  and  6H  pts.  cold 
90%  alcohol.    (Custer.) 

Mercuric  cyanide  stnmtium  iodide, 
2Hg(CN),,  SrI,+6H,0. 
Sol.  in  7  pts.  HsO  at  1S\  and  H  pt.  at  b.-pt. 
Sol.  in  4  pts.  90%  alcohol  at  18^  and  H  pt. 
at  b.-pt.    (Custer.) 

Mercuric  cyanide  zinc  iodide,   2Hg(CN)s, 
ZnI,+6H,0. 
Efflorescent;  sol.  in  HsO. 

Mercuric  cyanide  iodide  potassium  cyanide, 


rcuric  cyanide  iodide  pot 
Hgls,  Hg(CN)„  2KCN. 


Mcfcnric  cyanide  casium  iodide,  Hg(CN)s, 
Csl. 

Recryst.  from  Hsp  without  decomp. 

Deootnp.  by  acids.  (Mathewson  and 
Wells,  Am.  Ch.  J.  1903,  80.  433.) 

Msrcurk  cyanide  calchmi  iodide,  2Hg(CN)s, 
Cals+6H,0. 
9L  efflorescent.     More  sol.  in  HsO  than 
ecvre^ponding  Sr.  oomp.    (Custer.) 

lUfaak  cyanide  Utiiium  iodide,  Hg(CN)s, 
2Ii(CN)s,  HgI,+7HsO. 
See  Cyanide,  lithium  mercuric  mercuric 


lUrcuric    cyanide   magnesium   iodide, 
Hg(CN)„  Mg(CN^  HgIs+8HsO. 
See  Cjsnide,  magnesium  mercuric  mercuric 


cyanide  potassium  iodide,  Hg(CN)s, 
KL 
SoL  in  16  pts.  oold,  and  less  hot  HsO.    Sol. 
fe  96  pCs.  co^  alcohol  of  34''  Baum^.    (Cail- 
Bt)  SL  80L  in  ether.    Decomp.  by  acids. 
3Hg(CN)a,  2KI+HHsO.    (Berthelot.) 


Easily   decomp.   by   diL   acids.     (Rupp. 
Apoth.  Ztg.,  28.  374.) 

Mercuric  cyanide  cadmium  nitrate, 

2Hg(CN)„  Cd(NO,)s+7HsO. 

Decomp.  by  HjO,  not  by  alcohol.  (Ny- 
lander,  J.  B.  1859  271.) 

Mercuric  cyanide  cobalt  nitrate,  2Hg(CN)2, 
Co(N0i)2  +7H,0. 
Decomp.  by  H2O,  not  by  alcohol.     (Ny- 
lander.) 

Mercuric  cyanide  copper  nitrate,  Hg(CN)2, 
Cu(NOi),+5H20. 
Deoomp.  by  HsO,  not  by  alcohol.     (Ny- 
lander.) 

Mercuric  cyanide  ferrous  nitrate,  2Hg(CN)s, 
Fe(N0,),+7H,0. 
Decomp.  by  HiO,  not  by  alcohcl.     (Ny- 
lander.) 

Mercuric  cyanide  manganous  nitrate, 
Hg(CN),,  Mn(N0^2+5HiO. 

Decomp.  by  HsO,  not  by  alcohol.  (Ny- 
lander.) 

2Hg(CN)2,  Mn(NO,),+7H20.     As  above. 

Mercuric  cyanide  nickel  nitrate,  2Hg(CN)s, 
Ni(NO,),+7HsO. 
Decomp.  by  HsO,  not  by  alcohol.     (Ny- 
lander.) 

Mercuric  cyanide  silver  nitrate,  2Hg(CN)s, 
AgNO,+2HsO. 

SI.  sol.  in  oold,  more  readily  in  hot  HsO. 
Sol.  with  decomp.  in  HNO|-fAq. 

As  sol.  in  alcohol  as  in  HsO. 

Mercuric  cyanide  zinc  nitrate,  21 

Zn(N0,)s+7H,0. 
Sol.  in  HsO  with  decomp.    Not  d&^ .  ^ 
alcohol.     (Nylander,' J.  B.  1859.  S^^ 
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ic  cyanide  n 
Hg(\0,)CN,  lOAgCN,  Hg'(OH)NO,. 
(Schmidt,  Z.  anorg.  1895,  9.  431.) 

Mercuric  cyanide  potassium  selenocyanide, 
Hg(CN),,  KSeCN. 
SI.  sol.  in  cold,  much  more  easily  sol.  in  hot 
HjO  or  alcohol.     Traces  dissove  in  ether. 
(Cameron  and  Davy,  C.  N.  44.  63.) 

Mercuric  cyanide  nickel  sulphate, 
Hg(CN)2,  NiS04H-9H,0. 
(Papiermeister,     Dissert.     1898.) 

Mercuric  C3ranide  ammonium  sulphocyanide, 
Hg(CN)2,  NH4SCN. 
Easily  sol.  in  hot  H,0.    (Cleve,  Bull.  Soc. 
(2)  23.  71.) 

Mercuric    cyanide    barium    sulphocyanide, 
2Hg(CN)2,  Ba(SCN)2-f4H,07 
Permanent.    Sol.  in  hot  H2O.    (Cleve.) 

Mercuric  cyanide  cadmium  sulphocyanide, 

2Hg(CN)2,  Cd(SCN)2H-4H20. 
Permanent.    Sol.  in  hot  H2O.    (Cleve.) 

Mercuric  cyanide  calcium  sulphocyanide, 
2Hg^CN),,  Ca(SCN)2+8H20. 
Sol.  in  H3O.    (Cleve.) 

Mercuric    cyanide    ce/ium    sulphocyanide, 

:mi^iCX)s,  Ce(SCN),H- 121120. 

Knstly  sol.  in  hot  H2O.    (Jolin.) 

Mercuric  cyanide  didymium  sulphocyanide, 
3HkiCX),,  Di(8CN),+6H20. 
81.  sol.  in  (K>ld,  easily  in  hot  H2O.    (Cleve.) 

Mercuric    cyanide    erbium    sulphocyanide, 
3Hk(CN)s,  2P:r(SCN),+12H20. 
Si.  jsol.  in  ccjld,  easily  in  hot  H2O.    (Cleve.) 

Mercuric  cyanide  lanthanum  sulphocyanide, 

aHKiCN)2,  La(SCN),H-12H20. 
Vcr>^  sol.  in  EI2O.    (Cleve.) 

Mercuric  cyanide  magnesium  sulphocyanide, 
2Hg(CN)2,  Mg(SCN)2+4H20. 
Penuanenl.    EsLsily  sol.  in  hot  H2O. 
(Cleve.) 

Mercuric  cyanide  potassium  sulphocyanide, 
IlgiCNj,,  KSCN. 

Ponu^'vncnt.  Easily  sol.  in  hot  H2O. 
(C!eveJ 

+211,0.     (Philip,  Z.  Ch.  1867.  552.) 

Mercuric  cyanide   rubidium   sulphocyanide, 

Hg;CX)3Rb(SCN). 
4S>L  in  hot  H2O  without  decomp.    (Gross- 
maan,  B.  1^*04.  37.  1259.)  | 


Mercuric  cyanide  samarium  sulphocyanide, 
3Hg(CN)2,  Sm(SCN),H-12H,0. 
Easily  sol.  in  H2O.    (Cleve.) 

Mercuric    cyanide    sodium    sulphocyanide, 
Hg(CN)2,  NaSCNH-2H,0. 
Efflorescent.    Sol.  in  H,0.     (Cleve,  BulL 
Soc.  (2)  23.  71.) 

Mercuric  cyanide  strontium  sulphocyanide, 
2Hg(CN),,   Sr(SCN),-f4H.(5r 
Efflorescent.     (Cleve.) 

Mercuric    cyanide    yttrium    sulphocyanide, 
3Hg(CN),,  Y(SCN),+12H,07 
SI.  sol.  in  warm,  much  less  in  cold  HzO. 
(Cleve.) 

Mercuric   cyanide   zinc   sulphocyanide, 
2Hg(CN)2,  Zn(SCN),-|-4H20. 
SI.  sol.  in  H2O.    (Cleve.). 

Mercuric   cyanide   zinc   sulphocyanide    am- 
monia, 2Hg(CN),,  Zn(SCN),,  3NH,. 
Not  efflorescent.    Decomp.  by  H2O. 

Mercuric    cyanide    potassium    thiosulphate, 
Hg(CN)2,  K2S2O,.. 
Permanent.    Sol.  in  H2O.    (Kessler.) 
+H2O.    (Fock  and  Kliiss,  B.  24.  1355.) 

Molybdenum  hydroxyl   potassium   cyanide, 
K,Mo(OH)2(CN)8. 

(Rosenheim  and  Koss,  Z.  anorg.  1906,  49. 
155.) 

K5Mo(OH)2(CN)s.  Very  sol.  in  H,0. 
(Rosenheim  and  Koss.) 

Molybdenum  cyanide  with  MCN. 
^66  Molybdocyanide  M. 

Molybdenyl   potassium   cyanide, 
Mo02(CN)2,  2KCN. 

Very  sol.  in  H2O.  Aqueoua  solution  h 
stable  in  presence  of  alkahes. 

Insol.  in  alcohol.  (P^'chard,  C.  R.  1S94 
118. 805.)  ^ 

Mo02(CN),,  3KCN.  Sol.  in  H,0.  Inaat 
in  alcohol.  (Ilofmann,  Z.  anorg.  1896.  11 
2S7.)  ' 

+H2O.  Sol.  in  H,0.  Insol.  in  aloohcd 
(Hofmann.)  ^ 

+4H,0.  Sol:  in  H,0.  Insol.  in  alcoh<J 
(Hofmann.)  ^ 


Nickel  cyanide,  Ni(CN),-f  xH,0. 

Insol.  in  H2O.I  Insol.  in  cone.  HCl,  H,SOi 
or  HNOj-f  Aq,  but  decomp.  by  heating  thei^ 
with.  Sol.  in  NH4OH,  warm  (N^J^ 
or  NH4  succinate -f-Aq;  also  in  KCX4-\* 
SI.  sol.  in  NH4CI,  or  NH^NO.-hAq.  (WitS 
stein.) 

Insol.  in  methyl  ^e|Atf:%o^Faumann,  i 
1909,  42.  3790.)      -v^^^J^^^^^  •   *^ 
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-h3H,0,  +3JiH,0  -h3Ji  H2O,  +4^H,0, 
and  +5^H20.  (rapiermeister.  Dissert. 
1898.) 

+4H,0.  (Hofmann  and  HiJchtlen,  B. 
1903, 36. 1149.) 

If kkel  potassium  cyanide,  Ni(CN)s,  2KCN 

Sol.  in  HjO.  Decomp.  by  acids  with  residue 
<rf  insol.  Ni(CN),. 

-hJ^HiO.    (Rammelsberg.) 

Nickel  sodium  cyanide,  Ni(CN)s,  2NaCN+ 
3H,0. 
Sol  in  HtO:  deoomp.  by  acids  with  residue 
of  Xi(CN)2. 

Nickel  strontium  cyanide,  Ni(CN),,  Sr(CN)t 
4-xH,0. 
Sol.  in  H,0.    (Handl,  J.  B.  1869.  273.) 

Nickel  cyanide  oimmonia,  Ni(CN),,  NH,+ 
HH,0. 

Scarcely  attacked  by  HsO  or  dil.  acids. 

Sol.  in  oonc.  H,S04.  Sol.  in  (NH4),C0i+ 
Aq,  cone.  NHiOll-f  Aq.  (NH«),Ci04+Aq, 
(XH4)aS-|-Aq,  and  KCN+Aq.  Decomp. 
by  boilinK  with  NaOH  or  KOH.  (Bernoulli 
and  Grether,  Ch.  Z.  1901,  26.  436.) 

Nickel    cyanide    ^nhydrazine,    Ni(CN)s, 
(N^4)i. 
Ppt.    (Franzen,  Z.  anorg.  1911.  70.  155.) 

Osmium  cyanide,  08(CN)i(?). 
Insol.  in  HsO;  not  attacked  by  acids. 
See  also  Osmocyanhydric  acid. 

Osmium  potassium  cyanide. 
See  Osmocjranide,  potassium. 

PaUadoos  cyanide,  Pd(CN),. 

Insol.  in  H3O.    Insol.  in  dil.  acids.    Sol. 
in  KCN  or  NH40H-f  Aq,  also  in  oonc.  HCN 

+Aq. 


in 


cyanide,  KCN. 

Deliquesoent.    Very  sol.  in  HjO. 

100  pts.  KCN-hAq,  sat.  at  b.-pt.  103.3,^ 
contain  55  pts.  KCN.  i.  e.  100  pts.  HtO  di». 
•ohre  122.2  pts.  KCN  at  103.3.^   (Griffiths.) 

KCN-hAq  containing  3.25%  KCN  has 
^).  gr.- 1.0164;  6.5%KCN,  1.0316.  (Kohl- 
rauach,  W.Ann.  1879. 1.) 

KCN+Aq  containing  9.64%  KCN  has 
V.  gr.  20*/20**- 1.0514. 


cyanide,  Pt(CN),. 
InsoL  in  HtO.  alkalies,  or  acids.    Sol.  in 
KCN+Aq.      When    freshly    pptd.,  sol 
KH^OH+Aq. 

Pktmoos  cyanide  with  MCN. 
See  Platinocyanide,  M. 


KCN+Aq  containing  14.42%  KCN  has 
sp.  gr.  20*^/20°  =  1.0768.  (Le  Blanc  and  Roh- 
land;  Z.  phy.  ch.  1896,  19.  278. 

Moderately  sol.  in  liquid  NHj.  (Franklin, 
Am.  Ch.  J.  1898,  20.  829.) 

Almost  insol.  in  absolute  alcohol. 

Sol.  in  80  pts.  96%  alcohol  when  boiling, 
and  easily  sol.  in  35%  alcohol.  (Geiger,  A.  1. 
50.) 

100  pts.  absolute  methyl  alcohol  dissolve 
4.91  pts.  at  19.5°;  100  pts.  absolute  ethyl 
alcohol  dissolve  0.87  pt.  at  19.5**.  (de  Bruyn, 
Z.  phys.  Ch.  10.  783.) 

Insol.  in  methyl  acetate  (Naumann, 
B.  1909, 42. 3790) ;  ethyl  acetate.  ( Naumann, 
B.  1904,  87.  360L) 

100  g.  glycerol  dissolve  32  g.  KCN  at  15.5*. 
(Ossendowski,  Pharm.  J.  1907,  79.  575.) 

Sol.  in  CSt  when  pure.  (Loughlin,  J.  B. 
1876.  234.) 

Wholly  insol.  in  CSt.  (Moldenhauer,  Z. 
anal.  16. 199.) 

SI.  sol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1369.) 

Potassium  chromium  /etrozide  pe/itocyanide, 

K,[(Cr04)t(CN).l-f5H,0. 
Very  hydroscopic. 

Sol.  in  H,0.  (Riesenfeld,  B.  190S,  41. 
3548.) 

Potassium  chromium  teiroiddt  dicyanide 
ammonia,  Kt[Cr04(CN),NH,l-f5HtO. 

Hygroscopic  in  the  air. 

Eaaly  sol.  in  HtO  and  in  NHiOH+Aq. 
(Riesenfeld,  B.  1908,  41.  3545.) 

Potassium  riiodium  cyanide. 
See  Rhodocyanide,  potassium. 

Potassium  ruthenium  cyanide. 
See  Ruthenocyanide,  potassium. 

Potassium  silver  cyanide,  KCN,  AgCN. 

Sol.  in  4.7  pts.  HtO  at  15^  4  pts.  at  20°, 
and  in  much  less  at  higher  temp.  Sol.  in  25 
pts.  85%  alcohol.    (Baup,  A.  ch.  (3)  68.  464.) 

Potassium  silver  sodium  cyanide,  2KCN, 
NaCN,  3AgCN. 
Sol.  in  4.4  pts.  H,0  at  15^  and  22  pts.  85% 
alcohol  at  17**.    (Baup.) 

Potassium  tungsten  cjranide. 
See  Tungstocyanide,  potassium. 

Potassium  uranyl  cyanide, 
(UOt)(CN),,  2KCN. 
Ppt.    Sol.  in  HaO.    SI.  sol.  in  prespnce  of 
large  excess  of  KCN.    (Alov,  A.  ch.  1901,  «7) 
24.  417.) 

Potassium  vanadium  cyanide,   KsV(CN)/;. 

Readily  sol.  in  HtO;  decomp.  slowly  in  neu- 
tral aq.  solution,  rapidly  in  acid  aq.  solution; 
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inaol.  in  alcohol.  (Locke,  Am.  Ch.  J.  1898, 
20.  601.) 

K4V(CN).4-3HA   SoLinHjO. 

Inaol.  in  alcohol  and  ether.  (Peteraen,  Z. 
anorg.  1904,  38.  345.) 

Potassium  xlnc  cyanide,  2KCN,  ZnrCN)t. 

100  pts.  H,0  dissolve  11  pts.  at  20*. 
(Sharwood,  Eng.  Min.  J.  1904,  77.  846.) 

Potassium  cyanide  molybdenum  dioxide, 
4KCN,  MoO,+5H,0. 

Sol.  in  HsO.  Inaol.  in  alcohol.  (Hof- 
mann^.  anorg.  1896,  12.  287.) 

-f6HiO.      ''Potassium    clioxotetraoyan- 
omolybdate." 

Very  sol.  in  H,0.  (Winkler,  Dissert. 
1909.) 

-f  8H80.  (Rosenheim,  Kohn  and  Gar- 
funkel,  Z.  anorg.  1910, 65. 174.) 

-f  lOHiO.  Deoomp.  by  cone.  HCl,  HNOi 
and  HtS04. 

Not  acted  upon  by  cold  dil.  acids,  (v.  der 
Heide  and  Hofmann,  Z.  anorg.  1896, 12. 285.) 

5KCN,  MoO,+8fi,0.  SoI.inH,0.  Inaol. 
in  alcohol.    (Kalischer,  Dissert.  1902.) 

Potassium    cyanide    mdybdenum    dioxide 
hydroxjiamine,  4KCN,  MoO,,  NH,OH 
-fHjO. 
Sol.  in  H,0. 

Decomp.  by  dil.  acids,  (v.  der  Heide  and 
Hofmann,  Z.  anorg.  1896, 12. 282.) 

Potassium  cyanide  mdybdenum  sulphide, 
6KCN,  Mo,S,+5H,0. 

Easily  sol.  in  HjO.  Decomp.  by  dil.  acids. 
(Hofmann.  Z.  anorg.  1896,  12.  289.) 

Very  sol.  in  HjO.  Slowly  decomp.  in  the 
cold  bv  dil.  mineral  acids,  (v.  der  Heide  and 
Hofmann,  Z.  anorg.  1896, 12.  289.) 

Potassium    cyanide    mdybdenum    sulpho- 
cyanide,  2KCN,  MoS,(CN),. 
(Pochard,  C.  R.  1894, 118,  806.) 
5KCN,  MoA(CN),+7H,0.   Sol.  in  H,0. 
Stable  toward  dil.  acids  and  alkalies.    (Hof- 
mann, Z.  anorg.  1896,  12.  289.) 

Potassium  cyanide  molybdenum  sulphoxy- 
cyanide,   4KCN,    Mo,SO(CN),+4H,6.' 
Sol.   in   HjO.     Stable   toward   dil.   acids. 
(Hofmann,  Z.  anorg.  1896,  12.  289.) 

Potassium  cyanide  nitrite,  KCN,  KNOt+ 
JiHjO. 
Sol.   in   HjO;   decomp.   slowly  by   HiO; 
explosive.  (Hofmann,  Z.  anorg.  1895, 10.  260- 
261.) 

Potassium  cyanide  sulphur  dioxide,  KCN, 
SO,+H,0. 
Much  more  sol.  in  hot  than  cold  HtO. 
(fitard,  C.  R.  88.  649.) 


KCN,  HCN,  2SO,+3H,0.    Very  d.  sol 
in  cold  HsO;  decomp.  by  hot  HsO.    (fitard.) 

Rubidium  tungsten  cyanide. 
See  Tungstocyanide,  rubidium. 

Rhodium  cyanide,  Rh(CN)i. 

Ppt.  Not  decomp.  by  adds.  Sol.  in 
KCN+Aq.    (Martius,  A.  117.  361.) 

Rhodium  cyanide  with  3KCN. 
See  Rhodicyanide,  potassium. 

Ruthenium  cyanide  with  4MCN. 
See  Ruthenocyanide,  M. 

Silver  cyanide,  AgCN. 

SI.  sol.  in  HsO. 

2.2+10-*  g.  sol.  in  1  liter  of  H,0  at  19.96^ 
(Bottger,  Z.  phys.  ch.  1903,  46.  603.) 

1  1.  solution  in  HtO  contains  0.000043  g, 
AgCN  at  17.5°.  (Abegg  and  Cox,  Z.  phvs. 
Ch.  1903,  46.  11.) 

Solubility  in  H,0  at  25°-2.22+10-« 
mol.  per  1.   (Lucas,  Z.  anorg.  1904, 41. 198.) 

Insol.  in  dil.  acids.  Decomp.  by  oonc. 
acids.    Not  sol.  to  anv  extent  in  HCN+  Aq. 

Freshly  pptd.  AgCN  is  not  dissolved  by 
cold  dil.  HNOi,  but  is  attacked  by  very  dfl. 
HNOs  on  boilmg.  From  dry  AgCN  is  dis- 
solved 5%  by  boiling  1  hour  with  1%  HNd 
+Aq.  Cone.  HNOs  dissolves  more.   (Brunck, 

B.  1901,  34.  1605.) 
Sol.    m    NH40H+Aq.      Sol.    in    boiling 

KCl,  NaCl,  CaCls.  BaCls,  or  Mgas+Aq,  but 
very  slowly  sol.  therein  at  ord.  temp.  SoL  in 
NasSsO,,  K4Fe(CN)„  (NH4)sC0,,  (NH4),S04. 
NH4N0t,  and  NH4  succinate  4-Aq,  and  in 
large  amt.  of  hot  NH4C1+Aq.    (Wittstein.) 

Sol.  in  KCN,  NaCN,  Ba(CN),,  Ca(CN)j. 
or  Sr(CN)s+Aq.  Insol.  in  KOH,  or  NaOH 
-fAq.  Sol.  in  oonc.  boiling  AgNO«+Aq. 
(Wtthler.) 

Sol.  in  431.7  pts.  5%  NH40H+Aa  (sp. 
gr.  0.998)  at  12°;  m  184.5  pts.  10%  NH^H+ 
Aq  (sp.  gr.  0.96)  at  18**.  (Longi,  Gaaa,  ch. 
it.  13.  87.) 

SI.  sol.  in  Na  citrate +Aq. 

Sol.  in  Hg(N0,),-f  Aq. 

1  1.  of  a  3-N  solution  of  AgNOi  dissolves 
1.216  g.  AgCN  at  25^  (Hdlwig,  Z.  anorg. 
1900,  25. 177.) 

Very  sol.  in  (NH4)sSsO,4-Aq.  (Rosen- 
heim and  Steinh&user,  Z.  anorg.  19iD0,  26. 
105.) 

Moderately  sol.  in  liquid  NH|.  (Frankhn, 
Am.  Ch.  J.  1898,  20.  829.) 

SI.  sol.  in  liquid  HF.  (Franklin,  Z.  anorg. 
1905, 46. 2.) 

Abundantly  sol.  in  quinoline  at  60^.    (Varet, 

C.  R.  1893, 116. 60.) 
SI.  sol.  m  ethyl  amine.    (Shinn,  J.  phys. 

Chem.  1907,  11.  538.) 

Insol.  in  methyl  acetate.  (Besdd,  Dissert. 
1906;  XaumaD^,efty^imdg4l3790);  ethyl 
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liMitte.    (Hamera,  Dissert.  1906;  Naumann, 
B.  mo,  43.  314.) 

Silfer  hydrogen  cyanide,  AgCN,  HON. 
lEuler,  B.  1903,  86-  1859.) 

SOrer  sodium  cyaiiide,  AgCN,  NaCN. 

Sol  in  5  pis.  HjO  at  20''  and  in  much  less 
hot  H|0.  Sol.  in  24  pts.  85%  alcohol  at 
20*.    (Baup,  A.  ch.  (3)  68.  468.) 

Sfl?er  tfaaHons  cyanide,  AgCN,  TICN. 

Easily  sol.  in  HsO.  100  pts.  HtO  dissolve 
4.7  ptfl.  at  0%  and  7.4  pts.  at  16*.  (Pron- 
muller,  B.  11.  92.) 

Sihrer  tungsten  cyanide. 
See  Tungstocyuiide,  silver. 

SOfer  cyanide  ammcmia,  AgCN,  NHt. 

Efflorescent.     Decomp.  on  air. 

Very  soL  in  ammonia  at  -10°.  (Joannis, 
C.R.  1894, 118.  1151.) 

Siher  cyanide  hydrazine,  AgCN,  NsH4. 

Deeomp.  in  the  air. 

Decomp.  by  HtO.  (Fransen,  Z.  anorg. 
1911,  70.  153.) 

Siher  cyanide  nitrate,  2AgCN,  AgNOt. 
Decomp.  by  HsO. 

Sodium  cyanide,  NaCN. 

SoL  in  H,0  and  75%  aloohol. 

+>iHAand2HA  Very  sol.  in  H,0 :  sL 
nl  in  alcohol    (Joannis,  A.  ch.  (5)  26.  484.) 

Sodinni  tungsten  cjranide. 
See  Tungstocyanide,  sodium. 

Sodinm  zinc   cyanide,   NaCN,   Zn(CN)s+ 

Much  more  sol.  in  HtO  than  the  correspond- 
ifig  K  Zn  salt    (Rammelsbarg.) 
+8H/).    (Loebe,  Dissert.  1902.) 

Sodium  cyanide  mdybdenum  dioxide, 
4XaCN,  MoO,4-6H,0. 

Winkler,  Dissert.  1909.) 

+14H/).  Sol.  in  H,0.  (Rosenheim. 
Gtrfankd  and  Kohn,  Z.  anorg.  1910, 66. 174.) 

Sidtem  cyanide  molybdenum  dioxide  hy- 
droz^iunine,   4NaCN,   MoOs,   NH,OH 
j        +H,0. 
I     AaKcomp.    (Winkler,  Dissert.  1909.) 


1  cyudde,  Sr(CN),+4H,0. 
Vcnr  unstable:  very  deliquescent,  and  sol. 
^HA  (Joannis,  A.  ch.  (5)  26.  496.) 

Stroitinm  tungsten  cyanide. 
Set  Timgstocyanide,  strontium. 


Stronthun    zinc    cyanide,    2Sr(CN)t, 
3Zn(CN),+H,0. 
Sol.  in  HsO  and  alcohol.    (Lodbe,  Dissert. 
1902.) 

Thallous  cyanide,  TICN. 

100  pts.  HsO  dissolve  16.8  pts.  at  28.5^ 
(PronrntiUer,  B.  6.  1178.) 

ThaUothalUc    cyanide,    Tls(CN)4-TlCN, 
Tl(CN),. 

Easily  sol.  in  HsO. 

100  pts.  HsO  dissolve  27.3  pts.  at  30'',  15.3 
pts.  at  12*,  9.7  pts.  at  0*.  (FronmttUer,  B.  11. 
92.) 

ThaUous  tungsten  cjranide. 
See  Tungstocyanide,  thallous. 

ThaUous  zinc  cyanide,  2T1CN,  Zn(CN)s. 

Easily  sol.  in  HsO.  100  pts.  HsO  dissolve 
8.7  pts.  at  0"*;  15.2  pts.  at  W;  and  29.6  pts. 
at3r.    (Fronmtiller,  B.  11. 92.) 

Tungsten  cyanide  with  MCN. 
See  Tungstocyanide,  M. 

Zinc  cyanide,  Zn(CN)s. 

Inaol.  in  HsO  and  alcohol.  Sol.  in  alkalies. 
Easily  sol.  in  KCN+Aq.  Sol.  in  hot  NH4 
salts+Aq.    (Wittstein.) 

Easily  sol.  in  (NH4),CO,4-Aq.     (Gore.) 

Sol.  in  KOH+Aq.  Solution  is  stable 
when  less  ihan  1  mol.  Zn(CN)s  to  2  mols. 
KOH  is  present.  When  proportion  is  1:1, 
ZnOsHs  soon  separates. 

Sol.  in  dil.  KCN-fAq.  (Sharwood,  J. 
Am.  Chem.  Soc.  1903, 26. 587.) 

SI.  sol.  in  cone.  Zn  salts +Aq.  1  1.  cone. 
Zn(CsH,Os)s+Aq  dissolves  4  g.,  and  1  1. 
oonc.  ZnS04+Aq  dissolves  2  g.  Zn(CN)s. 
Insol.  in  HCN+Aq.  Easily  sol.  in  diL 
acids.    (Joannis.) 

Very  sol.  in  liquid  NH|.  (Franklin,  Am. 
Ch.  J.  1898,  20.  830.) 

Insol.  in  methyl  acetate.  (Naimiann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

Zinc  cyanide  ammonia,  Zn(CN)s,  2NHf. 
Decomp.  on  air.    (Varet,  C.  R.  106.  1070.) 
+HsO.     Decomp.  on  air.     Decomp.  by 

HsO.    Sol.  in  NH40H+Aq.    (Varet.) 

Zmc  cyanide  dihydnmne,  Zn(CN)s,  2NsH4. 
Decomp.  by  HsO.     (Franzen,  Z.  anorg 
1911,  70.  153.) 

Cyanogen,  CN. 

HsO  absorbs  4>i  vols.  CN  gas  at  20'.  Aloo- 
hol absorbs  23  vols.,  and  ether  5  vols,  at  the 
same  temperature.    ((5av-Lup-"  ^ 

The  solution  eraduaUy  '\t 

this  is  prevented  by  trace  uy^OOQlC 
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0J221  mol.  litre  are  dissolved  in  HtO  at 
0**.  (Naumann,  Z.  Electrochem.  1910,  16. 
177.) 

Oil  of  turpentine  absorbs  5  vols.  (Gay- 
Lnssac.)    Absorbed  by  many  essential  oils. 

Very  sol.  in  CuClt-f  Aq. 

Absorbed  with  deoomp.  by  NHiOH-f-Aq 
and  other  alkaline  liquids. 
N  Absorbed  by  aniline.    (Jacquemain,  C.  R. 
100.  1006.) 

Cyclotriborene,  B|Hi. 

Inaol.  in  HsO.  (Ramsay  and  Hatfield, 
Proc.  Chem.  Soc.  1901. 17.  152.) 

Decamine  cobaltic  sulphite, 
Co,(NH,),o(SO,),4-3HiO. 
Sol.  in  HtO.    (Vortmann  and  Magdeburg, 
B.  22.  2636.) 

Decamine  cobaltisulphurous  acid. 

Cobaltic  decamine  cobaltisul^te, 

Co,(NH,)  ,o(SO,)6Co2 -fSHiO. 
Ppt.    (Vortmann  and  Magdeburg,  *B.  22. 
2635.) 

Sodium  decamine  cobaltisul^te, 
Co,(NH,),o(SO,Na)6-f2H20. 
Sol.  in  H|0.    (Vortmann  and  Magdeburg, 
B.  22.  2635.) 

Diamide,  NsHi. 
See  Hydrazine. 

Diamine    chromium    sulphocyanhydric 
add,  Cr(NH,)i,(SCN),,  HSCN-f-H,0. 
Sol.  in  H]0.    (Nordenskidld,  Z.  anorg.  1. 
130.) 

Diamine   chromium   e/taquo   sulphocjranide, 
Cr(NH,),(SCN),+2H20. 
Sol.  in  HtO,  from  which  it  is  pptd.  by  con. 
HCl+Aq.    (Nordenskittld,  Z.  anorg.  1.  137.) 

Ammcmlum  diamine  chromium  sulphocy- 
anide,  Cr(NH,)t(SCN),,  NH4SCN. 

(Reinecke'8  salt.)  Quite  easily  sol.  in  HtO, 
lees  in  alcohol,  and  insol.  in  benzene.  Slowly 
decomp.  by  boiling  HtO  or  dil.  acids.  (Nor- 
denskibld,  Z.  anorg.  1.  130.) 

+H]0.  Inaol.  in  absolute  ether.  (Christen- 
sen,  J.  pr.  (2)  45.  218.) 

Ammonium  diamine  chromium  sulphocyanide 
iodide,  Cr(NH,)t(SCN),,  NH4SCX,  I. 

Barium ,  (Cr(XH,),(SCN),]., 

Ba(SCN)t. 
Sol.  in  H,0  and  alcohol.    (N.) 


Cadmium  diamine  chromium  sulphocyanide, 

Cd(SCN)t,  [Cr(NH,)t(SCN),lffHtO. 
Nearly  insol.  in  cold,  si.  sol.  in  hot  HjO. 
SI.  sol.  in  boiling  alcohol.     (Christensen,  J. 
pr.  (2)  45.  371.) 


Cupric- 


ICr(NH,),(SCx\),lt. 
Insol.  in  HtO  or  dil.  acids. 
126.  116.) 


Cu(SCN)t, 


(Reinecke,  A. 


Ferric 

Fe(SCN),.    (N.) 


[Cr(NH,),(SCN),! 


Luteocobaltic , 

Co(NH,)«(SCN),[Cr(NH,),(SCN),l,. 
As  good  as  insol.  in  cold  HtO.    SI.  sol.  in 
hot  HtO  and  alcohol.    (Christensen,  J.  pr.  (2) 
45.  370.) 


Mercuric  - 


-,  [Cr(NH,),(SCN),l,, 


Hg(SCN)t. 
Insol.  in  HtO.    (N.) 
Insol.  in  HtO  and  dil.  acids.    (Reinecke.) 


Potassium  - 


-,  Cr(NH,),(SCN),, 


KSCN. 

Properties  as  the  NH4  salt.    (N.) 
Cr(NH,)t(SCN)„  KSCN,  I.    As  the  NH| 

salt.    (N.) 

Sodium ,  NaSCN, 

Cr(NH,)t(SCN),. 
Sol.  in  HtO,  alcohol,  and  ether.  (Reinecke.) 

Diamine    cobaltic    nitrite    ammonium 
nitrite,  CO(NH,),(NOt)»,  NH4NO,. 
Sol.  in  HtO.    (Erdmann.) 


•  nitrite  lead  nitrite, 


2Co(NH,)t(NOt)„  Pb(NO,),. 
Sol.  in  hot  HtO  with  partial  decomp. 

•  nitrite  mercurous  nitrite, 


2Co(NH,)t(NOt),,  Hgt(NOt),. 
Ppt.    Not  sol.  in  hot  HtO  without  decomp. 


-  nitrite  potassium  nitrite, 


Co(NH,)t(NOt)s,  KNO,. 
Sol.  in  HtO.     (Erdmann,  J.  pr.  97.  385.) 


nitrite  silver  nitrite, 

Co(NH,)t(NO,)„  AgNOt. 
Ppt.    Cr3rstallise8  out  of  hot  HtO. 
mann.) 


(Erd- 


nitrite  thallium  nitrite, 

Co(NH,)t(XOt)i.  TlXOt. 
Crystallises  out  of  hot  HtO  without  de- 
comp. Digitized  by  V^OOQIC 
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Diduocobaltic  carbonate, 

Co(NH,),(OH)CO,  -h  1  HUiO. 
Sol  in  H,0:    (Vortmann,  B.  15. 1901.) 

Dichrocobaltic  chloride,  Co(NH3)8Cl84-H20. 

Quite  sol.  in  cold  H2O,  dil.  acids,  cone. 
H,SO«,ordil.  alcohol. 

From  solution  in  cone.  HiSO«,  the  salt  is 
precipitated  by  much  HCl-fAq.  Composi- 
tk)n  is  Co(NH,),(OH0Cl,.  (Jorgenaen,  Z. 
anorg.  6.  189.) 

nitrate,  Co(NH,),(NO,),+4H20. 

Deliouescent.  Sol.  in  H2O.  More  sol.  in 
dil.  HNOi+Aq  than  praseooobaltic  nitrate. 
(\'ortmann,  B.  15. 1897.) 

Anhydrous.  Insol.  in  H2O  as  such,  but 
converted  into  above  salt  thereby.  (Jorgen- 
sen,  Z.  anorg.  6. 186.) 

nitrite,  Co(NHs),(NO,),. 

Difficultly  sol.  in  cold,  but  rather  easily  sol. 
inhotfljO. 

—  solphate,   (Co(NH,),l2(804)i-f6H,0. 
Easily  sol.  in  H2O.     (Vortmann,  B.  16. 

1900.) 

—  solphite,  [Co(NH,),l,(S0,),4-H,0. 
Nearly  insol.  in  cold,  slowly  decomp.  by  hot 

HjO.  Decomp.  by  acids  or  KOH  4- Aq.  insol. 
in  cold,  sol.  in  warm  NH4OH  +  Aq.    (Kunael, 
J.  pr.  (1)  72.  209.)    According  to  Geuther  (A. 
128. 157),  is  A  double  salt— 
;Co(\H,),]2(SO,)„  Co2(SO,),+2H,0. 

Didynuum,  Di. 

Slowly  decomp.  by  HjO.  Insol.  in  cold 
.conc.HjSOi.   Sol.  in  dil.  acids. 

Compound  of  two  elements,  neodymium 
aodpniseodymium.  (v.  Welsbach,  w.  A. 
B.  9s.  317.) 

Didiminm  bromide,  DiBri+6H20. 

Verv  deliquescent,  and  sol.  in  H2O. 
iCleve.) 

Didjmiom  nickel  bromide,  2DiBr,,  SNiBriH- 
I     18H,0. 

Deliquescent.  Very  sol.  in  H2O.  (Frerichs 
'  ttd  Smith,  A.  191.  342.) 

Didjmiom  zinc  bromide,  DiBri,  3ZnBr2+ 
12H,0. 

Extremdy  deliquescent.  (Cleve,  Bull. 
8ot  (3)  43.  361.) 

2DiBr,,    3ZnBr,-f36H,0.      (F.    and    S.) 

Didjminm  chloride,  DiCU. 

Anhydrous,  Deliquescent.  Sol.  in  H2O 
3Ad  alcohol.    ( M  arignac.) 

-(^tO.  Deliquescent.  Easily  sol.  in 
^  and  alcohol.    (Marignac.) 


Didymimn  mercuric  chloride,  2DiCls, 
9HgCl,4-24H20. 

More  sol.  in  H2O  than  the  corresponding 
La  salt.    (Marignac.) 

DiCls,  4HgCl2+llH20.  Not  deliquescent. 
Easily  sol.  in  H2O. 

Didymium  stannic  chloride. 
See  Chlorostannate,  didymium. 

Didymium  fluoride,  DiFj+HH20. 
Precipitate.     (Cleve.) 

Didymimn  hydrogen  fluoride,  2DiF8,  3HF. 
Precipitate.     (Smith.) 
Does  not  exist.    (Cleve.) 

Didymium  potassium  fluoride,  DiFi,  KF+ 
H2O. 
Sol.  in  H,0.    (Brauner,  B.  15. 114.) 
4-VtHjO.    As  above.    (B.) 
2DiF,,  3KF+H,0.    As  above.     (B.) 

Didymium  hydroxide,  Di206H«. 

Insol.  in  KOH,  or  NaOH-fAq,  but  is  si. 
sol.  in  NH4CH-Aq.    (Rose.) 

See  also  Di20j. 

Didymium   pendiydroxide,    Di04H|=Di206, 
3H,0. 
Precipitate.    (Brauner,  B.  15.  113.) 

Didymium  zinc  iodide,  2DiIt,  3Znl2H-24H20. 
Very  deliquescent.    (Frerichs  and  Smith.) 

Didymium  oxide,  Di20i. 

With  H2O  slowly  forms  Di20«H«. 

Sol.  in  cone,  or  dil.  mineraJ  acids  (Marip- 
nac),  and  in  acetic  acid  (Hermann).  Sol.  m 
anmionium  salts +Aq. 

Slightly  more  slowly  sol.  in  cone.  NH4NOJ 
-f-Aq  than  La203.    (Damour  and  Deville.) 

A  solution  of  NHiNOs  in  H2O  that  can 
dissolve  2.9  mols.  La20i  dissolves  1  mol. 
Di20,.    (Brauner,  B.  15.  114.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
37.  4329.) 

Didymium  peroxide.  Di409. 

Sol.  in  acids  with  decomp.  (Frerichs,  B. 
7.  799.) 

Not  obtained  by  Cleve.  (B.  11.  910.) 
The  contradictory  statements  concerning 
the  composition  of  Di  peroxide  are  owing  to 
the  fact  that  praseodidymium  is  the  only  one 
of  the  constituents  of  Di  which  easily  forms  a 
peroxide,    (v.  Welsbach.) 

Didymium  pentoxide,  Di206. 

Sol.  in  dil.  HNO,j  or  H,S04H-Aq  in  the 
cold  without  evolution  of  gas,  but  ga^ 
evolved  if  treated  with  cone,  acids.    T 
in  HF+Aq.    SI.  sol.  in  cold  NHiNQ,- 

=  Di409.      (Cleve.)     Digitized  by  VjOOg  IC 
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Didyminm  oxybromide,  DiOBr. 
(Frerichs  and  Smith.) 

Didyminm  oxychloride,  DiOCl. 
Anhydrous,      Insol.    in    HiO.      (Smith.) 
+3H,0.     Sol.   in  cold  dU.  HNO,+Aq. 

(Marignac.)     SI.  sol.  in  HCl+Aq.    .(Her- 
ann.) 


Didymium  ozysulphidey  DitOtS. 

Insol.  in  HsO.  Sol.  in  HCl+Aq  without 
residue.    (Marignac.) 

Didymimn  sulphide,  DisSt. 

Insol.  in  HjO.  Deoomp.  by  dil.  acids. 
(Marignac,  A.  ch.  (3)  38.  159.) 

Insol.  in  acetone.  (Naimumn,  B.  1904, 
37.  4329.) 

Disulphuric  add,  HiStOr. 
See  Disulphuric  acid. 

Dithionic  add  (Hyposulphuric  acid), 
HtSjO.. 
Known  only  in  aqueous  solution,  which  is 
stable  only  when'  dil.  Can  be  evaporated  in 
vacuo  until  sp.  gr.  =  1.347 Jbut  decomp.  upon 
further  evaporation.  (Welter  ana  Gfay- 
Lussac,  A.  ch.  10.  312.) 

Dithicnates. 
All  dithionates  are  sol.  in  HsO. 


Aluminum  dithiooate,  Al,(SsO«)f +lSHtO. 
Extremely  deUouescent.  Easilysol.ini 
or  absolute  alcohol.   (KlOss,  A.  246. 218.) 


Aluminum  ammonium  dithlonate, 
A1,(S,0(,)„  (NH4)2S,0.-f-27H^. 
SI.  deliquescent.    Sol.  in  HsO.    (KlOss,  A. 
246.  303.) 

Ammonium  dithionate,  (NH4)sSiO«. 

Very  sol.  in  H,0.  Sol.  in  0.79  pt.  HiO  at 
16°.  with  reduction  of  temp.  Not  decomp.  on 
boiling.  Insol.  in  absolute  alcohol.  ~  (Heeren, 
Po^.7.172.) 

Contains  MHjO.  Sol.  in  0.56  pt.  HiO  at 
19^    (Klttfls,  A.  246. 194.) 

Ammonium  rflHmi^ini  dithionate, 
2(NH4)2S,0«,  CdS,06+4J^H,0. 
Sol.  in  H,0.    (KlOss,  A.  246.  298.) 

Ammonium  cobalt  dithionate,  9(NH4)tSsOe, 
2CoS.Oe-fl6i^H,0. 
Sol.  in  H,0.    (Kluss.) 

Ammonium  cupric   dithionate,   (NH4)sSsOe, 
2CuS,04+8H,0. 
Sol.  in  HiO. 


Ammonium  ferrous  ditiiionate,  3(NH4)^M3i, 
Fe,S,0.+6H,0. 
Sol.inH,0.    (KlIlflB,  A.  246. 300.) 
9(NH4)iS.04,    2FeA0«+16>iH,O.      SoL 

m  HsO.    (KlDss.) 

Ammonium  manganous  ditiiionate, 
9(NH4)sS,0.,  2MnS,0«. 
Sol.  in  HsO.    (KlOss,  A.  246.  301.) 

Ammonium  nickel  dithionate,  9(NH4)^3sOt» 
2NiS,0.+16>^,0. 
Sol.  m  HsO.   (KlQss.) 

Anmumium    zinc    dithionate,    5(NH4)iS40c, 
ZnSsO«+9HsO. 
Easily  sol.  in  HsO.    (Klttss,  A.  246.  296.) 
9(NH4)2SsO«,  2ZnS,04+16HH,0.     Eaaly 

sol.  in  HsO.    (Kltiss.) 

Ammonium  dithionate  chloride,  (NH4)sS^«. 
NH4CI. 
Sol.  in  HsO.     (Fock  and  KlOss,  B.   84. 
3017.) 

Barium  dithionate,  BaSs06+2HsO. 

Not  efflorescent.  Sol.  in  7.17  pto.  HsO  at 
8\4.04  pts.  at  18°  and  1.1  pts.  HsO  at  lOO*. 

Insol.  in  alcohol.     (Gay-Lussac,  Heeren.) 

Sol.  in  0.994  pt.  HsO  at  102Vthe  boilimr- 
point  of  the  sat.  solution.  (Baker,  BuO. 
Soc.  (2)  44.  166.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

-f4HsO.   Very  efflorescent.   (Heerwi.) 

,  magne 
+4H,(5. 
SoLinHsO.    (Schiflf,  A.  118. 97.) 

Barium  rubidium  dithionate,  BaRb4(SsO0t 
+H,0. 
Sol.  in  HsO.    Solubility  is  diminished  by 

Presence  of  excess  of  RbsS04,  but  increased  by 
laSsOe.    (Bodlander,  Chem.  Ztg.  14.  1140.) 

Barium  sodium  dithionate,  BaNa4(SsOc)s+ 
4HsO. 

Sol.  in  HsO  .  Decomp.  by  reorystaUisation. 
(Kraut,  A.  118.  95.) 

-f6HsO.    (Schiff.) 

Barium  dithionate  chloride,  BaSsO*,  BaCls  + 
4HsO. 
(Fock  and  KlOss,  B.  23.  3001.) 

Bismuth  dithionate,  basic,  BisO.,  SsOs+ 
+6H,0. 

Efflorescent.  Insol.  in  HsO,  but  deoomp. 
thereby  into  the  following  salt.  Easily  aol. 
in  dil.  acids,  especially  Hul+Aq.  (KKisB,  A. 
246.  183.) 

4'BisOi,  3SjO|-f  5H,0.  Insol.  in  HtO.  SoL 
in  dil.  adds.    (Kllias^^^OOgie 


DITHIONATE,  MANGANOUS 


331 


Cidmiam  ditfaionate. 

Ddiqueecent  in  moist  air;  very  sol.  in  HsO. 
fHeeren,  Pogg,  7.  183.) 

Cadminm     dithionate    ammonia,     CdStOe. 
4NH,. 
Deoomp.  by  alcohol;  sol.  in  NHiOH-f  Aq, 
bat  deoomp.   on   heating.     (Rammelsberg, 
Pogg.  68.  298.) 

Ccthmi  didiiooate,  CstSjOe. 

Easay  sol.  in  H,0.  (Chabri^,  C.  R.  1901, 
m.  297.) 

Cddorn  ditfaionate,  CaSsOe+4HsO. 

Sol.  in  2.46  pts.  H,0  at  19*;  0.8  pt.  at  100.' 
ImoL  in  alcohol.   (Heeren,  Pogg.  7. 178.) 

InsoL  in  acetone.  (Naumann,  B.  1904, 
87. 4329.) 

Cenms    ditfakmate,    Ces(Ss06)i+24HsO. 
Very  sol.  in  H,0.    (Jolin.) 
+3,  and5HsO.    (WyrouboflF.) 

Chromic  didiioiiate,  Crs(St06)i+18H30. 

SoL  in  HsO  and  aloohoL  (KlUss,  A.  246. 
189.) 

aCrjOfc  4SiO,-h24H,0.  Easily  sol.  in  H,0 
or  alcohol    Insol.  in  ether.    (KlUss.) 

Cdbdtons  dHhioiiate,  CoSt06+6HtO. 

Not  deliqueBoent.  Very  sol.  in  HsO. 
(Heeren.) 

+8HtO.  SoL  in  0.49  pt.  H,0  at  19*.  Sol. 
in  absohite  alcohol.    (lUQss,  A.  246.  203.) 

Ctpck  dithionate  basic,  4CuO,  StOi+4HtO. 

Very  si.  sol.  in  HiO.    (Heeren,  Pogg.  7. 
18.) 
.     uisoL  in  H|0;  easily  sol.  in  dil.  adds. 
(Kite,  A.  246.  208.) 

+3H,0.  Insol.  in  H,0  and  NaC,H,0«-f 
Aq;  sol.  in  traces  in  cone.  CuSsOf+Aq. 
Eady  soL  in  dil.  adds,  even  HCsHiOs,  or 
H&0,+Aq.     (KlOss.) 

Cnpric  ditfaionate,  CuSt06+4HsO. 

Not  efflorescent.  Very  sol.  in  HsO.  Insol. 
in  alcohol.    (Heeren.) 

+5H,0.  (Efflorescent.  Sol.  in  0.64  pt. 
Hi0atl8.5.''    (KlOss,  A.  246.  204.) 

i  Coprie  dithionate  ammonia,  CuSsOs,  4NHt. 

Difficultly  sol.  in  cold  HsO,  moderately  sol. 
in  HfO  at  40**.  Decomp.  by  much  HsO  or  by 
ikettuig  the  solution  above  60^.  Decomp.  by 
Ha+Aq.     (Hecrai.) 

Cin  be  recryst.  from  NH40H+Aq. 

8qL  in  liquid  NH«.  (Horn,  Am.  Ch.  J. 
m,  89.  213.) 

CoSsOt,  9NHt.  Deoomp.  at  ord.  temp, 
in  the  air. 

bsoL  m  liquid  NH|.  (Horn,  Am.  Ch.  J. 
m,  89.  213.) 


Didymium    dithionate,    Dis(SsO«)i+24HsO. 
Extremdy  sol.  in  HsO.    (Cleve.) 

Erbium    ditfaionate,    Ers(Ss06)s+18HsO. 

Very  sol.  in  HsO  or  alcohol;  insol.  in  ether. 
(Httglund.) 

Glucinmn  ditfaonate,  basic,  5G10,  2SsOfi+ 
14HsO. 
Easily  sol.  in  HsO  and  absolute  alcohol. 
(Kliiss,  A.  246.  196.) 

Iron  (ferrous)  dithionate,  FeSsOe+SHsO. 

Very  sol.  in  HsO.  Insol.  in  alcohol.  De- 
comp. in  aqueous  solution  into  FeSOi  by 
boiling.    (Heeren,  Pogg.  7. 181.) 

-h7HsO.  Sol.  in  0.59  pt.  HsO  at  18.5'. 
(Kltlss,  A.  246.  198.) 

Iron  (ferric)  ditfaionate,  basic,  8FesOt,  SsOi+ 
20HsO. 
Insol.  in  HsO  or  alcohol.    Very  si.  sol.  in 

HsS,0.-f  Aq;   e^y   sol.   m   HCl+Aq. 

(Heeren.) 
Contains  14HsO.     (KlOss,  A.  246.  200.) 
3FesO,.    SsOi-h8HsO.      Insol.    m    HsO. 

Easily  sol.  in  adds.   (Klttss,  A.246.201.) 

Lanthanum   ditfaionate,   Las(SsO«)t+16HsO, 
and  24HsO. 
Sol.  in  HsO.    (Cleve.) 

Lead  dithionate,  basic,  2PbO,  SsOi+2HsO. 

Very  difficultly  sol.  in  HsO,  (Heeren, 
Pogg.  7.  171.) 

lOPbO,  SsO»4-2HsO.  SI.  sol.  in  HsO. 
(Heeren.) 

Lead  dithionate,  PbSsOe+4HsO. 

Easily  sol.  in  HsO.    (Heem.) 

Sol.  m  0.869  pt.  HsO  at  20.5*.  (Baker, 
C.  N.  36.  203.) 

Lead    strontium    dithionate,    (Pb,Sr)SsO(+ 
4HsO. 
(Ranmiebberg.) 

Litfahmi  dithionate,  LisSs06+2HsO. 

SI.  deliquescent,  and  easily  sol.  in  HsO. 
Insol.  in  alcohol.    (RammelBberg.) 

Magnesium  dithionate,  MgSsO«4-6HsO. 

Sol.  in  0.85  pt.  HsO  at  13''.  Solution  can 
be  boiled  without  decomp.  (Heeren,  Pogg. 
7.  179.) 

Sol.  in  0.692  pt.  H,0  at  17*.  (Baker,  C.  N. 
86.2030 

Manganous  dithionate,  MnSsOe+3HsO. 
Sol.  in  HsO.    (Kraut,  A.  118. 98.) 
•fOHsO.  Efflorescent.  SoLinH^O.  .(Mar- 

ignac,  J.  B.  1866. 380.)yi  ized  by  LjOOgie 
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Mercurous  dithionate,  HgSiOi. 

SI.  sol.  in  cold,  decomp.  by  hot  HjO. 
(Rammelsberg.) 

Mercuric   dithionate,   basic,   5HgO,   2S20|. 
SI.   sol.   in   cold,   decomp.   by  hot  HiO. 
Easily  sol.  in  HNOt+Aq.     (Rammelsberg, 
Pogg.  59.  472.) 

Mercuric    ditfaionate,    HgSsO«+6H20. 

Decomp.  by  H2O  or  on  standing.  (KlUss, 
A.  246.  216.) 

Nickel  dithionate,  NiSjOeH-GHaO. 
-^-^ol.  in  H,0.    (Topsae.) 

Sol.  in  0.897  pt.  H,0  at  12°.'  (Baker,  C.  N. 
36.  203.) 

Nickel  dithionate  ammonia,  NiSaOe,  6NH1. 

Can  be  recryst.  from  warm  NHiOH-f-Aq. 

Decomp.  by  H|0.  (Rammelsberg,  Pogg. 
68.  295.) 

Nickel  dithionate  hydrazine,  NiSsOe, 
3N,H4. 

Unstable. 

Sol.  in  NH40H+Aq.  (Franzen,  Z.  anorg. 
1908,  60. 267.) 

Potassium  dithionate,  K2Ss6«. 

Not  deliquescent.  Sol.  in  16.5  pts.  H2O  at 
16°,  and  1.58  pts.  at  100°.  Insol.  in  alcohol, 
rifeeren  ) 

Sol.  in  2.65  pts.  H2O  at  16°.     (Dumas.) 

Sol.  in  16.5  pts.  H2O  at  16°;  in  1.58  pts. 
boiling  H2O. 

Insol.  in  alcohol.  (Heeren,  Pogg.  1826,  7. 
72.) 

Pras  eodymium      dithionate,      Pr2  (SaOo)  1 + 


seodymii 
12H2O. 


Deliquescent;    very   sol.    in    H2O.      (von 
Schule,  Z.  anorg.  1898, 18.  361.) 

Rubidium  dithionate,  Rb2S20«. 
Sol.  in  H2O.     (Tops5e  and  Christiansen.) 

Ruthenium  dithionate,  RuS206. 

Ppt.  from  aq.  sol.  by  alcohol.     (Antony, 
Gazz.  ch.  it.  1898,  28.  139-142.) 

Silver  dithionate,  Ag2S206+2H20. 

Sol.  in  2  pts.  H,0  at  16°.   Sol.  in  NHiOH-f 
Aq.    (Heeren,  Pogg.  7.  191.) 

Silver  sodium  dithionate,  AgS20e,  Na2S20(s 
+4H,0. 
Sol.  in  H2O.    (Kraut,  A.  118.  96.) 

Silver  dithionate  ammonia,  Ag3S20e,  4NHi. 

Sol.  in  H2O  without  decomp.    (Rammels- 
berg, Pogg.  68.  298.) 


Sodium  dithionate,  Na2SsO«+2H,0. 

Sol.  in  2.1  pts.  H2O  at  16°  and  in  1.1  pts. 
boiling  HsO.    Insol.  in  alcohol. 

Fuming  HCl-l-Ag  precipitates  the  salt 
from  aqueous  solution.  (Heeren,  Pogg.  7. 
76.) 

-f-6H20.    (Kraut,  A.  117.  97.) 

Strontium  dithionate,  SrS20«+4H20. 

Sol.  in  4.5  pts.  HtO  at  16°,  1.5  pts.  boiling 
H2O.    Insol.  in  alcohol.     (Heeren,  Pogg.  7. 

177.) 

Thallous  dithionate,  TI2S2OS. 

Very  easily  sol.  in  H2O.     (Werther.) 

ThaUous     dithionate     sulphate,     STIsSiOt, 
TI2SO4. 
Sol.    in    H,0.      (Wyrouboff,    Ann.    Phys. 
Beibl.  8.  802.) 

Thorium  dithionate,  Th(S20«)2+4H,0   (?). 
Very  unstable.    (Kluas,  A.  246.  188.) 

Tin  (stannous)  dithionate,  SnSsOs. 

Known  only  in  solution. 

8SnO,  S,0jH-9H,0.  Insol.  in  H,0.  SoL 
in  dil.  acids,  even  dithionic  acid  -f  Aq.  (Kluas, 
A.  246.  186.) 

Uranous  dithionate,  6U0t,  SjOi-hlOHjO. 

Insol.  in  HjO;  sol.  in  warm  HCl-f-Aq. 
(Kluss,  A.  246. 191.) 

7UO2,  S206+8H,0.    As  above. 

8UO2,  S,0»-f21H,0.    As  above. 

IH'vanadyl  dithionate,  (V02)sSsOft. 
Sol.  in  H,0.    (Bevan,  C.  N.  88.  294.) 

Yttrium  dithionate,  Y,(Sj06)i+18H,0. 

Not  deliquescent.  Easily  sol.  in  HjO,  but 
difficultly  sol.  in  alcohol.  Insol.  in  ether. 
(Cleve,  Bull.  Soc.  (2)  21.  344.) 

Zmc  dithionate,  ZnS20«+6H20. 

Very  sol.  in  H2O;  decomp.  on  boiling. 
(Heeren,  Pogg.  7.  183.) 

Zinc  dithionate  ammonia,  ZnS20f,  4NHs. 

Decomp.  with  HsO;  sol.  in  warm,  less  sol. 
in  cold  NHiOHH-Aq.  (Rammelsberg,  Pogg. 
58.  297.) 

H-HjO.  Ppt.  (Ephraim,  B.  1915,  48. 
640.) 

Dysprosium,  Dy. 

(Lecoq  de  Boisbaudran,  C.  R.  102.  1005.) 

Dysprosium  chloride,  DyCli+6HjO. 

Deliquescent,  sol.  in  HiO.  (Urbain,  C.  R  . 
1908,  146.  129.J„,ed^y^OOgie 
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EuropitmL 

Enn^him  chloride,  EuCls. 

Sol  in  HjO.  Stable  in  very  dil.  aqueous 
solution,  but  decomp.  when  the  solution  is 
concentrated  at  100^  (Urbain,  C.  R.  1911, 
MS.  1157.) 

Erbium,  Er. 

Decomposes  HsO.    (Haglund.) 

The  so-called  element  ** erbium'  can  be 
farther  decomp.  into  simple  substances. 
(Kruse,  Z.  anorg.  8.  353.) 

Erbium  bromide,  ErBri+OHsO. 
\ery  deliquescent. 

Erbium  diloride,  ErCU+GHsO. 

Deliquescent.  Sol.  in  HtO  and  alcohol. 
iHoglund.) 

Erbium  mercuric  chloride,  ErCls,  5HgCl3+ 
Deliquescent.    (Cleve.) 

Erbium  fluoride,  ErF|. 
Insol  in  H,0.     Verv  si.  sol.  in  HF+Aq. 
Httglund,  Bull.  Soc.  (2)  18.  193.) 

Erbium  hydroxide,  ErjOCOH)*. 

LmoI.  in  KOH,  or  NaOH  +  Aq. 

Easily  sol.  in  acids.  Decomp.  ammonium 
salu  by  boiling  therewith. 

Erbium  iodide,  £rl|. 
Vmr  dehquescent 
alcohol.    Insol.  in  ether.    (Hoglund.) 


Vctv  dehquescent.    Very  sol.  in  HaO  and 


Erbium  oxide,  ErtO|. 

Difficultly  but  completely  sol.  in  warm 
HNO^  H,S04,  or  HCl+Aq.  Decomp.  NH4 
salta  by  boiling  therewith. 

Erbium  peroxide,  ErsOs. 

Precipitate.      (Cleve,   Bull.   Soc.    (2)    48. 

53.) 

Erbium  sulphide. 
Decomp.  in  moist  air  and  with  acids. 

Efytiirochromium  bromide, 

HOCr,(NH,)ioBr»+H,0. 
Verv  easily  sol.  in.JijO.    Insol.  in  HBr+ 
Aq.    Sol.  in  NH40H+Aq.     (Jdrgensen,  J. 
pr.  (2)  26. 398.) 

—  bromide,  basic,  HOCr,(NH,)io(OH)Br4 
Very  sol.  in  HiO.    (JOrgensen.) 

—  chlorwodide,  HOCr,(NH,),oCU4+HaO. 
Sol.  in  H2O  and  in  alcohol.    (Jorgensen.) 


Erythrochromium  chloroplatinate, 

[HOCr,rNH,)  ,o],(PtCl6)5 + lOH  2O. 
Nearly  insol.  in  HjO.    (J5rgensen.) 

dithionate,  basic, 

HOCr2(XH,)io(S20«),(OH)  +2H2O. 
Insol.  in  HjO.     Easily  sol.  in  very  dil. 
HNO,,  HBr,  HCl+Aq.    Sol.  in  cone.  NH4CI 
+Aq.     (JSrgensen.) 

nitrate,  HOCr,(NH,),o(NO,)»-f-H,0. 

Easily  sol.  in  H,0.  Insol.  in  dil.  HNOj-f 
Aq.  Sol.  in  cone.  HNOi  with  decomp.  Very 
sol.  in  dil.  NH40H+Aq.  Insol.  in  alcohol. 
(Jorgensen.) 

nitrate,  basic,  HOCr2(NH,)io(NO,)40H 

+3>iH20. 
Sol.  in  cold  H2O.    (Jdrgensen.) 


sulphate,  lHOCr2(NH,),o!2(S04)6. 

Nearly  insol.  in  H2O.    (JOrgensen.) 

re^raferriammonium,  Fe2N. 
See  Iron  nitride. 

Ferric  acid. 

Barium  ferrate,  BaFe04+H20. 

Ppt.  Can  be  boiled  for  some  time  with  H2O 
without  decomp.  Decomp.  by  mineral  acids. 
Sol.  in  dil.  acetic  acid.  (Fremy,  A.  ch.  (3) 
12.  373.) 

Insol.  in  HjO;  not  readily  acted  upon  by 
acids  when  dry.  (Rosen,  J.  Am.  Chem. 
Soc.  1895,  17.  766.) 

I^t.  Easily  decomp.  by  acids.  (Moeser, 
Arch.  Pharm.  1895,  288.  526.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Calcium  ferrate,  CaF204. 

Sol.  in  H2O.  (Rosell,  J.  Am.  Chem.  Soc. 
1895,  17.  760-69.) 

Potassium  ferrate,  K2Fe04. 

Very  dehquescent.  Easily  sol.  in  cold  H2O 
with  evolution  of  much  heat.  Decomp.  by 
standing  or  warming.  Decomp.  by  acids  or 
alkahes.    (Fremy,  A.  ch.  (3)  12. 369.) 

Sol.  in  H2O;  insol.  in  alcohol.  (Moeser, 
Arch.  Pharm.  1895,  288.  524.) 

Quickly  decomp.  by  potassium  tartrate  or 
racemate,  sugar,  or  albumen  without  separa- 
tion of  FcjOeH^,  by  alcohol  with  separation 
of  FejOftHe.  Potassium  oxalate,  acetate, 
formate,  and  benzoate,  also  citrate  decomp. 
much  more  slowly.  Insol.  in  cone.  KOH  + 
Aq.    (Wackenroder,  A.  88. 41.) 

Sodium  ferrate,  Na2Fe04. 

Sol.  in  H2O  and  in  cone.  NaOH+Aq. 
(Fremy,  1.  C.)  Digitized  by  ^OOglC 
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Strontium  ferrate,  SrFe04. 

SI.  sol.  in  HsO  by  which  it  is  decomp. 

Decomp.  by  acids. 

Sol.  in  aoueous  solutions  of  Na  aud  K  salts 
with  partial  deoomp. 

Insol.  in  sat.  SrBrt+Aq.,  alcohol  and  ether. 
(Eidmann,  B.  1903,  86, 2290.) 

Ferricomolybdic  acid. 

Ammoniuin     ferricomolybdate,     3(NH4)sO, 
Fe,0,,  12MoO,-hl9H,0. 
Ppt.    (Hall,  J.  Am.  Chem.  Soc.  1907,  29. 
697.) 

Ferricyanhydric  acid, 

H,Fe(dN)„    (or  H«Fe,(CN)„). 

Easily  sol.  in  HtO  or  alcohol.  Solution 
decomposes  slowly  by  standing,  more  rapidly 
by  heating.    Insol.  in  ether. 

Ferricyanides. 

The  alkali,  and  alkaline-earth  ferricyanides 
are  sol.  in  HtO;  the  others  are  insol.  The 
ferricyanides  of  metals,  the  oxides  of  which 
are  sol.  in  NH4OH,  or  KOH+Aq,  are  them- 
selves sol.  in  those  reagents. 

Ammonium  ferricyanide,  (NH4)iFe(CN)c+ 
3H,0. 
Permanent.     Readily  sol.  in  HjO   (and 
alcohol?). 

Ammonium  ferrous  ferricyanide, 
NH4FeFe(CN)4-f-ljSiO. 
Sol.  in  HsO  and  not  pptd.  by  alcohol  from 
aqueous  solution.    More  stable  than  the  cor- 
responding K  salt. 

Ammonium  lead  ferricyanide, 
NH4PbFe(CN)4+3H,0. 

Ammonium  potassium  ferricyanide, 

(NH4),KFe(CN),. 


Sol.  in  H,0. 
275.) 


(Schaller,  Bull.  Soc.  (2)  1. 

Ba,[Fe(CN)4l,-h 


Barium    ferricyanide, 
20H,O. 

Easily  sol.  in  HjO;  insol.  in  alcohol 
(Schuler,W.A.B.77.692.) 


ipotas 
+3H,0. 
Permanent, 
alcohol. 


Easily  sol.  in  HjO,  less  in 


Barium  ferricyanide  bromide,  Bat[Fe(CX)«]2, 
2BaBr,+20H,O. 
Easily  sol.  in  H3O.    Boiling  alcohol  does 
not  dissolve  out  BaBrt.     (Ranundsberg,  J. 
pr.  (2)  39.  463.) 


Bismuth  ferricyanide,  Bi|[F.e(CN)c]».  | 

Insol.  in  HjO,  but  decomp.  by  boiling 
therewith.    (Muir,  Chem.  Soc.  88. 40.) 

Cadmium  ferricyanide  ammonia, 
Cd,[Fe(CN)«],,  6NH,-h3H/). 

Effloresces  to  form — 

Cd,[Fe(CN»],,  4NH,-h2H,0.  Insol.  in 
H,0.  (Wyrouboff,  A.  he.  (5)  10.  413.) 

Calcium     ferricyanide,    Cai[Fe(CN)»Is+10, 
or  12H,0. 
Deliquescent.   Sol.  in  HsO  and  dil.  aloohoL 

Calcium  potassium  ferricyanide, 
CaKFe(CN)5. 
Sol.  in  HsO. 

Ceroua  ferricyanide,  CeFe(CN)4-h4H,0. 
Sol.  in  HsO;  easily  deoomp.    (Jolin.) 

Chromic  ferricyanide  (?). 
Ppt. 

Cobaltous  ferricyanide,  Co4Fe(CN)«]t. 

Insol.  in  HsO  and  HCl+Aq.  SoL  in 
NH40H-f-Aq. 

Cobaltous  ferricyanide  ammonia, 
Co4Fe(CN)6],,  4NH,-h6H,0. 

Cobaltic  ferricyanide  ammonia. 

See  Luteo,-  purpureo,-  etc.  cobaltic  f acri- 
cyanide. 

Cuprous  ferricyanide,  (Cu3)i(Fe(CN)«]s. 

Sol.  in  NH40H+Aq;  insol.  in  NH4  salt8+ 
Aq.    (Wittstein.) 

Cupric  ferricyanide,  Cui[Fe(CN)e]3. 

Insol.  in  HsO  or  NH4  salts-f  Aq.  Sol.  in 
NH4OH,  and  (NH4)sCX:)i+Aq.    (Wittstein.) 

Insol.  in  HCl+Aq. 

Iron  (ferrous)  ferricyanide,  Fes[Fe(CN);]s-f- 

xH,0. 

{TurnhuWs    blue.)     Propolies    as   ferric 

ferrocyanide  (Prussian  blue),  wi^  which  it  is 

perhaps  identical.    (Gintl,  Z.  anal.  81.  110.) 

Iron  (ferro8<^erric)  ferricyanide. 
Fe„(CN)«  -Fe'i'Fe^[Fe(CN).).. 

{Prussian  green.)  Insol.  in  HsO  or  oonc. 
HCl+Aq,  but  slowly  deoomp.  by  boiHog 
therewith 

Fe,(CN)«+4HsO  -Fe'lFe«i'lFe(CN)r]4-h 
12HsO.     Properties  as  above.     (Rc^rnolds, 
Chem.  Soc.  64.  767.) 

Iron  (ferrous)  potassium  ferricyanide, 

KFe,(CN)4-KFeFe(CN)«H-4,  or  3H,0. 
(Soluble  Prussian  blue.)    Sol.  in  HsO,  but 
insol.  in  salts +Aq  or  aloohoL-JlC 
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Salt  ci  the  same  compoflition,  called  ''Wil-^ 
Uamson's  blue,"  is  insol.  in  HtO. 

Lead    ferricyanlde,    bade,    PbirFe(CN)«]t, 
3PbOA-fllH,0. 
(Schiller.) 

Lead    ferricyanide,    PbJFe(CN)«]s+16H,0. 

SI.  soL  in  HsO;  more  sol.  in  hot,  than  cold 
HsO,   but  deoomp.  on  boiling.     (Gmelin.) 

+4HiO.  Eadly  sol.  in  H«0;  cd.  sol.  in 
aloc^ol.    (Schuler,  W.  A.  B.  77.  692.) 

Lead  potassiom  ferricyanlde,  PbKFe(CN)< 
-f3Hrf). 

SoL  in  4.75  pts.  HsO  at  W,  and  the  solu- 
tion deconm.  on  standing.    (Schuler.) 

+lHHsO.  Efflorescent.  Much  more  sol. 
in  HsO  thiftn  the  Pb  salt.  Insol.  in  alcohol. 
(WyrouboflF.) 

Lead    ferricjanide    nitrate,    Pbi[Fe(CN)6]s, 
Pb(NO,),+12HsO. 
SoL  in  13.31  pts.  HsO  at  16''.    (Schuler.) 
+llHsO.    (Joannis,  A.  ch.  (5)  26. 528.) 

Hacneahun  ferricyanide,  Mgi(Fe(CN)e]s. 
SoL  in  HsO. 

ICacneahnn  potassium  ferricyanide, 
MgKre(CN)s. 
(Reindd,  J.  pr.  103.  166.) 

Manganoiu  ferricyanide,  Mn«(Fe(CN)e]s. 
InsoL  in  HsO,  adds,  NH«OH,  or  NH4  salts 

+Aq. 

Mercoroiis  ferricyanide,  HgtFe(CN)«. 

Ppt.  (Femekes,  J.  Am.  Chan.  Soc.  1906, 
18.604.) 

Mefcoric  ferricyanide,  Hgi[Fe(CN)e]s. 

Very  sol.  in  HsO.  Solution  quickly  decomp. 
(Femekes,  J.  Am.  Chem.  Soc.  1906,  28.  603.) 

Hidwl  ferricyanide  ammonia,  Nii[F^(CN)e]s, 
4NH«+H,0. 
SoL  m  NH40H+Aq.    (R^rnoso,  A.  ch.(3) 
10.254.) 

Hidwl  ferricyanide,  Ni,[Fe(CN)«]s(7). 
Ppt.    InsoL  in  HCl+Aq. 


ferricyanide,    KtFe(CN)i,     (or 
K4Fe,(CN)„). 
Permanent.   Easily  sol.  in  HsO. 


100  pts.  HsO  dissolve  pts.  K,Fe(CN) 

.  at  f. 

I* 

Pt«. 
Mdt 

t« 

PU. 
salt 

t** 

PU. 
salt 

4.4 

10 

33.0 
36.6 

15.6 
37.8 

40.8 
58.8 

100 
104.4 

77.5 
82.6 

(Wallace,  Chem.  Soc.  7. 80.) 


100  pts.  HsO  at  13"*  dissolve  38  pts.,  and  the 
solution  has  sp.  gr.  - 1.1630.  (Schiff,  A.  113. 
350.) 

1  1.  sat.  solution  in  HsO  at  25^  contains 
385.5  g.  KsFe(CN)6.  (Grube,  Z.  Electrochem. 
1914,  20.  342.) 

Sp.  gr.  of  K,Fe(CN)e+Aq  at  13*. 


-V 

Sp.  gr. 

^H 

Sp.  gr. 

.2t 

Sp.gr. 

1 

1.0051 

11 

1.0595 

21 

1.1202 

2 

1.0103 

12 

1.0653 

22 

1.1266 

3 

1.0155 

13 

1.0712 

23 

1.1331 

4 

1.0208 

14 

1.0771 

24 

1.1396 

5 

1.0261 

15 

1.0631 

25 

1.1462 

6 

1.0315 

16 

1.0691 

26 

1.1529 

7 

1.0370 

17 

1.0952 

27 

1.1596 

8 

1.0426 

18 

1.1014 

28 

1.1664 

9 

1.0482 

19 

1.1076 

29 

1.1732 

10 

1.0538 

20 

1.1039 

30 

1.1802 

(Schiff.) 

Sp.  gr.  of  K,Fe(CN).-f-Aq  at  25^ 

Concentration  of  ^»Fe(CN)« 
+Aq. 

Sp.  gr. 

1 — ^normal 

1.0574 

v.-    " 

1.0289 

V4      "  . 

1.0143 

V»-     " 

1.0092 

(Wagner,  Z.  phys.  Ch.   1890,   5.  37.) 

Sat.  K,Fe(CN),-hAq  boils  at  104.4*. 
(Wallace.) 

1  1.  sat.  solution  at  25*^  of  K,Fe(CN)«+ 
K4Fe(CN)«  contains  338.1  g.  KsFe(CN)«  and 
79.02  g.  K4Fe(CN)..    (Grube.) 

Solubility  of  K,Fe^CN).+K4Fe(CN)e  in 
KOH+Aq  at  25^ 


KOH 

g.  per  1. 

Normality 

K«F<J(CN)« 

K4Fe(CN)« 

0.4687 
0.9628 
1.949 

309 

275.3 

200.8 

66.64 
55.19 
35.95 

Solubili 

(Grube.) 
ty  in  KOH  +  Ac 

1  at  25^ 

KOH  Normality 

g.  K, 

*Fe(CN)«  per  1. 

0.4687 
0.9628 
1.949 

342.7 
302.3 
215.1 

(Grube,  Z.  Electrochem,  1914,  20.  342.) 
Insol.  in  liquid  NH|.    (Franklin.  Am.  Ch. 

J.   1898,  20.  828.)     yitizedbyV^OOgie 
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Insol.  in  absolute  alcohol,  and  only  si.  sol. 
in  dil.  alcohol. 

SoL  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

Insol.  in  methyl  acetate  TNaumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

Insol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1370.) 

Potassium   sodium   ferricyanide, 

KNa,Fe(CN)6. 

Sol.  in  H2O. 

K2NaFe(CN)6.    Sol.  in  H,0. 
K3Na,[Fe(CN)6l2.    Sol.  in  H,0. 
+3H2O. 

Potassium  ferricyanide  iodide,  K8Fe(CN)6, 
KI. 
Very  unstable. 

Silver  ferricyanide,  AgjFe(CN)e. 

1  1.  H2O  dissolves  0.00066  g.  Ag,Fe(CN)e 
at  20°.     (WTiitby,  Z.  anorg.  1910,  67.  108.) 

Sol.  in  NH^OH,  and  hot  (NH4)2CO,+Aq, 
but  insol.  in  NH4  salts H-Aq. 

Insol.  in  Hg(N08)t+Aq.  (Wackenroder, 
A.  41. 317.) 

Silver  ferricyanide  ammonia,  2AgsFe(CN)«, 
3NH,+KH20. 

Insol.  in  H2O.  Sol.  in  NH40H+Aq. 
(GinU.) 

2Ag,Fe(CN)e,  5NH,.  (Carlo,  Gazz.  ch. 
it.  1910,  40.  (2)  477.) 

Sodium  ferricyanide,   NasFe(CN)«+H20. 

Deliquescent.    Sol.  in  5.3  pts.  cold,  and  1.5 
pts.  boiling  H2O.    Insol.  in  alcohol,  but  not 
pptd.    thereby   from   aqueous  solution. 
(Bette.) 

Ferrinitrososulphydric  acid. 
See  Ferro/ieptonitrososulphydric  acid. 

Ferrocyanhydric  acid,  H4Fe(CN)«. 

Sol.  in  H2O  and  alcohol. 

100  pts.  HjO  dissolve  15  pte.  acid  at  14°. 
(Joanms,  A.  ch.  (5)  26.  514.) 

Insol.  in  ether,  and  much  less  sol.  in  ether- 
alcohol  than  in  alcohol.  Insol.  in  cone. 
HCl+Aq. 

Ferrocyanides. 

The  ferrocyanides  of  the  alkali  and  alka- 
line-earth metals  are  sol.  in  H2O;  the  others 
are  insol.,  but  sol.  in  alkahes+Aq  in  case  the 
base  is  sol.  therein. 

Aluminum  ferrocyanide,  Al4[Fe(CN)9]iH- 
17H2O. 

SI.  sol.  in  H2O. 

SI.  sol.  in  HCl+Aq  with  partial  decomp. 
CWyrouboff,  A.  ch.  (5)  8.  446.) 


Ammonium  ferrocyanide,  (NH4)4Fe(CN)« + 
3H2O. 
Very  sol.  in  H2O;  insol.  in  alcohol 
-f-H,0.    (Berzdius.) 

Ammonium  cadmium  f errocjranlde  amznonia^ 

(NH4)2Cd,[Fe(CN)4!2,  2NH,+H,0. 
Sol.  in  H2O.     (Wyrouboflf,  A.  ch.  (5)  10. 
413.) 

Ammonium  calcium  ferrocyanide, 

(NH4)2CaFe(CN)e. 

SI.  sol.  in  HiO.  (Kimheim  and  Zinuner- 
man,  Dingl.  262.  478.) 

100  g.  sat.  solution  in  H2O  contain  O.2o8 
g.  at  16°.    (Brown,  J.  phys.  Ch.  1898,  2.  51.) 

Ammonium  cuprous  ferro  cyanide, 

(NH4),Cu,Fe(CN)4. 
Insol.  in  H2O  and  alcohol. 
Decomp.  in  the  air.    (Messner,  Z.  anorg. 
1895,  8.  382.) 

Ammonium  cupric  ferrocyanide, 

(NH4)2CuFe(CN)6. 

Ppt. 

-I-XH2O.  Very  unstable.  Insol.  in  HjO; 
decomp.  bv  boiling  H2O.  (Messner,  Z.  anorg. 
1895,  8.  384.) 

Ammonium  lithium  ferrocyanide, 
(NH4)jLi2Fe(CN)4+3H20. 
Sol.  in  H,0.    (Wyrouboff,  A.  ch.  (4)  21. 
270.) 

Ammonium  magnesium  ferrocyanide, 

(NH4)2MgFe(CN)«. 
1  1.  sat.  solution  at  17°  contains  2.48  g. 
(NH4)2MgFe(CN)6.     (Robinson,  Chera.  Soc. 
1909,  96.  1353.) 

Ammonium  manganous  ferrocyanide, 
(NH4)2MnFe(CN)4. 
Ppt.    (Blum,  Z.  anal.  80.  284.) 

Ammonium   potassium   ferrocyanide, 
NH4K^e(CN)e+3H,0. 

Easily  sol.  in  cold,  more  easily  in  hot  HaO. 
Insol.  in  alcohol. 

(NH4)2K2Fe(CN)6-f3H,0.     Sol.  in  H,0. 

Ammonium  potassium  ferrocyanide  ammo- 
nium   chloride,    (NH4)3KFe(CN)», 
2NH4CI. 
S.)l.  in  H2O.    (fitard,  J.  pr.  (2)  81.  430.) 

Ammonium  ferrocyanide  bromide, 

(NH4)4Fe(CN)e,  2NH4Br. 
Permanent.    Very  sol.  in  HsO.  ^ 

Ammonium   ferrocyanide   chloride, 
(NH4)4Fe(CN)4,  2NH4Cl-h3H,0. 
Permanent.    Very  86l.  in  H2O,  but  lees  90 
than    NH4ClDigitiiJi«ph^OOgie 
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intimony  fenocyanidey   Sb4[Fe(CN)6]i-f- 
25H,0. 

Ppt.    (Atterberg.) 

Barium  ferrocyanide,  BasFe(CX)e+6HtO. 

Permanent.   SL  sol.  in  H3O. 

Sol.  m  584  pis.  cold,  and  116  pts.  boiling 
H/)  (DufloB,  1832);  sol.  in  1800  pts.  cold 
E,0  (Porrett,  1814);  sol.  in  1920  pts.  cold, 
md  about  100  pts.  boiling  H3O  (Thomson); 
ml  in  2000  pts.  cold,  and  100  pts.  boiling 
HA   (Ure'sDict.) 

Sd.  in  1000  pts.  HsO  at  15^  and  100  pts.  at 
75^    (WyrouboflF,  A.  ch.  (4)  16.  292.) 

SoL  in  HNOi,  HCl,  or  cone.  H,S04-fAq. 

Barimn  cttpric  ferrocyanide,  BaCiiFe(CN)«. 

Insol.  in  HsO.  (Messner,  Z.  anorg.  1895, 
B.389.) 

Barinm  potassram  ferrocyanide, 
BaK,Fe(CN)«+3H,0. 

SoL  in  38  pts.  cold,  and  9.5  pts.  boiling  HsO 
fDnflos,  1882);  in  36.4  pts.  HsO  at  14^  and 
ll.9pts.atb.-pt.    (Mosander.) 

Xot  more  sol.  in  NHiCl-fAq  than  in  HjO. 
Sol.  in  diL,  insol.  in  cone.  HCl+Aq.    (Rose.) 

+5HsO.  Sol.  in  300  pts.  HsO  at  ord.  temp. 
(WyrouboflF.) 

Kfomtfa    ferrocyanide,    BisFe(CN)e+ 
5H,0  (7). 
SI.  sol.  in  pure  HsO.    (WyrouboflF.) 
Bi4Fe(CN)«]i.    Pi>t.     (Muir,  Chem.  Soc. 

tt657,) 

KsmoA  potassium  ferrocyanide, 
BiKFe(CN)«-f  7HsO,  or  4HsO. 
Ppt 

Ctdmimn  potasstnm  ferrocyanide, 
CdKsFe(CN).+H,0. 
Insol.  in  HsO. 
Fonnula  given  by  Wyrouboflf  is 

CdAlFe(CN)el4-fllH,0(?). 

Cikimn  ferrocyanide,  CasFe(CN)«+12HsO. 
Very  sol.  in  H,0.  Sol.  in  0.66  pt.  HsO  at 
^  and  not  pptd.  by  cooling,  and  is  a^ 
pirently  less  sol.  in  warm  than  cold  HsO. 
VyrouboflF,  A.  ch.  (4)  16.  280.) 


cuprous  fei 
CaCu,Fe(CN).. 
bH8.387.) 


(Messner,    Z.    anorg. 


Ciidam  cupric  ferrocyanide,  CaCuFe(CN)«. 
lasol  in  HsO.     (Messner,  Z.  anorg.  1895 

'Cikxnm  potassium  ferrocyanide, 

CaKsFe^CX).. 
sL  foL  in  HsO.    (Kunhdm  and  Zimmer- 
ftu,  Dingl.  262.  478.) 


+3bsO.  Sol.  in  795  pts.  H,0  at  15*  and 
145  pts.  at  b-pt.,  with  decomp.  in  the  latter 
case. 

Sol.  in  dil.,  insol.  in  cone.  HCl-f-Aq.  Sol. 
in  HNOi  of  1.2  sp.  gr.    (Mosander.) 

Insol.  in  NH«C1+Aq. 

Calcium  sodium  ferrocyanide, 

CaNa«[Fe(CN)J,. 
Sol.  in  HsO. 

Calcium  strontium  ferrocyanide, 
CaSrFe(CN)«+10H,O. 

Efflorescent.  Sol.  in  about  3  pts.  HsO. 
(Wyrouboff,  A.  ch.  (4)  21.  278.) 

Cerium    ferrocyanide,    Ce4[Fe(CN)sli+ 
30H,O. 
Ppt.    (WyrouboflF.) 

Cerium  potassium  ferrocyanide, 
CeKFe(CN)»+3HsO. 
Ppt.    (Jolin.) 
+4H,0.    (WyrouboflF.) 

Chromic    ferrocyanide,    Crs[Fe(CN)6]s+ 
20HsO. 
Ppt. 

Cobaltous   ferrocyanide,   Co8Fe(CN)e-f- 
7HsO. 

Wholly  insol.  in  HtO. 

Sol.  in  HsSOi  with  decomp.  Insol.  in 
HCl+Aq,  SI.  sol.  in  NH^OH+Aq.  Sol.  in 
(NH4),C0,+Aq.  Insol.  in  NH4C1+Aq.  Sol. 
inKCN+Aq. 

Cobaltous  ferrocyanide  ammonia, 
Co,Fe(CN),,  8NH,+10H,O. 

Ppt.  Decomp.  on  standing.  (Curda,  Z. 
Ch.  1869.  369.) 

Co,Fe(CN)e,  12NH,+9HsO.  As  above. 
(Curda.) 

Cobaltous  potassium  ferrocyanide, 
CoKsFe(CN)«. 

Ppt.    (WyrouboflF.) 

CosK6[Fe(CN)6l4  (?).  Ppt.  Insol.  onlyfin 
presence  of  an  excess  of  K4Fe(CN)«.  (Wy- 
rouboflF.) 

Columbium   potassium   ferrocyanide, 
Cbi.K[Fe(CN)el,+67H,0  (?). 

Sol.  inHsO.    (WyrouboflF.) 

Cbi2KsFe(CN)e  +  39HsO  (?).  Sol.  in 
HsO.  (W.) 

(CbO)*K»[Fe(CN)«l6+10HsO(?).  Ppt.  (At- 
terberg.) 

Cuprous  ferrocyanide,  Cu4Fe(CN)«. 

in  NhIcI+aJ ^  '^^DigPtiJSMy-QM^gie*^^- 
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Citpric  ferrocyantde,  basic,  CuFe(OH)4(CN)4. 
Ppt.  (Bong,  BuU.  Soc.  28. 231.) 

Cupric  ferrocyanide,  Cu,Fe(CN)«-f-7H,0. 

Insol.  in  HsO  or  acids.  Insol.  in  NH4 
salts+Aq.  Sol.  in  NH40HH-Aq.  Sol.  in 
(NH4)iC,04+Aq  and  in  KCN+Aq. 

Insol.  in  liquid  NH«.  (Gore,  Am.  Ch.  J. 
1898,20.827.) 

+10H,0.  Sol.  in  excess  of  K4Fe(CN)«+ 
Aq,  espeoally  if  hot.   (WyrouboflF.) 

Cupric   ferrocyanide   ammonia    (cunram- 
monium     ferrocyanide) ,     CusFe(CN)6, 
4NH,-f-H,0. 
Insol.  in  H2O  or  alcohol.   Sol.  in  NH4OH + 
Aq.    (Bunsen.) 
Cu,Fe(CN)4,  8NH,-fH,0. 

Cuprous  magnesium  ferrocyanide, 
Cu2Mgfe(CN)4. 

Very  unstable.    Decomp.  in  air. 

Insol.  in  HjO.  (Messner,  Z.  anorg.  1895, 
8.  385.) 

Cupric  magnesium  ferrocyanide, 

CuMgFe(CN).. 
Insol.  in  HjO.    Decomp.  by  boiling  HtO. 
Very  unstable.    (Messner,  Z.  anorg.  1895,  8. 
387.) 

Cuprous  potassium  ferrocyanide, 
Cu,K,Fe(CN).. 

Insol.  in  H2O.  Deoomp.  bv  boiling  H3O. 
Decomp.  by  acids.  Insol.  in  fucohol.  (Mess- 
ner, Z.  anorg.  1895,  8.  378.) 

■f  1  J^HfO .  Insol.  in  H jO,  alcohol,  or  ether. 
Decomp.  by  adds.    Sol.  in  KCN-f-Aq. 

K,Cu,Fe(CN)4+4H,0. 

-f5H,0.    (Wonfor.) 

+6H,0.    (Wyrouboff.) 

Cupric  potassium  ferrocyanide,  KsCuFe(CN)6 

Insol.  in  cold.  si.  decomp.  by  boiling  HsO. 
K,Cu,[Fe(CN).l,+12H,0.   ^Ppt. 

Cuprous  sodium  ferrocyanide, 
Cu,Na,Fe(CN).. 
Decomp.  by  boiling  HjO;  insol.  in  alcohol; 
insol.  in  UsO;  decomp.  by  acids.    (Messner, 
Z.  anorg.  1895,  8.  373.) 

Cupric   sodium  ferrocyanide, 

CuNa,Fe(CN).. 
Insol.  in  cold  HjO.    Deoomp.  by  boiling 
HsO.    (Moissan,  Z.  anorg.  1895,  8.  376.) 

Cupric    strontium    ferrocyantde, 
CuSrFe(CN)4. 
Insol.  in  HsO.    (Messner,  Z.  anorg.  1895, 
X  389.) 


Didymium .  potassium  ferrocyanide, 
DiKFe(CN)4+4H,0. 
Ppt.    (Qeve.) 
-f-2H,0.   (Wyrouboff.) 

Erbium  potassium  ferrocyanide,  ErKFe(C\) 
+xHsO. 
(H($glund.) 

Gallium  ferrocyanide. 

Sol.  in  boiling  HCl+Aq.    (de  Boiabaudran 
C.R.  99.526.) 

Gludnum  ferrocyanide,  GliFe(CN)«,  4GK)tH 
-h7HsO  (?). 
Sol.  in  HsO.   (Atterberg.) 

Iron  (ferric)  ferrocyanide,  Fe7(CN)it« 
Fe4[Fe(CN).],-fxHsO. 
{PruMian  blue.)  Insol.  in  HsO,  alcohol 
ether,  or  oils.  Deoomp.  slowl3r  by  boilini 
HsO.  Insol.  in  dil.  mmeral  adds.  86L  h 
cone.  HCl-f-Aq,  and  cone.  HsS04  without  de 
oomp.  Sol.  in  HsCs04  or  NH4  tartrate+Aq 
Insol.  in  NH40H+Aq.  Deoomp.  by  NaOH 
or  KOH-f  Aq.  Not  pptd.  in  presence  of  tar 
trates  or  dtrates. 

Iron  (ferrous)  potassium  ferrocyanide, 
FeKsFe(CN)e. 
Insol.  in  HsO.    Deoomp.  on  air. 

Iron    (ferric)    potassium    ferrocyanide, 
FeKFe(CJO«. 
Is  probably  ferrous  potassium  ferricy^anide 
which  see. 

Iron   (ferric)  ferrocyanide  ammonia, 

Fe4lFe(CN)d„  6NH,-h9H,0. 
Insol.  in  NH4  tartrate+Aq. 

I^inthanum  potassium  ferrocyanide, 
LaKFe(CN)«+4HsO. 
Ppt. 

Lead  ferrocyanide,  PbsFe(CN)«+3HsO. 

InsoL   in   HsO,   adds,   or   NH/)H+A<] 
(Wyrouboff,  A.  ch.  (5)  8. 480.) 

^.  sol.  in  cone.  HsS04,  from  which  it  i 
pptd.  by  HsO.    (Benselius.) 

Sol.  in  hot  NH4CI,  or  NH4  succinate+Aq 
insol.  in  other  NH4  salts+Aq.    (Wittstetn.) 

Insol.  in  NH4C1+Aq.    (Brett.) 

Not  pptd.  in  presence  of  Na  dtrate. 
(Spiller.) 

Lithium  ferrocyanide,  Li4Fe(CN)t+9HsO. 
Ddiquescent.    Very  sol.  in  HsO. 


Lithium  potassium  ferrocyanide, 

LisK,Fe(CN).+3HsO. 

Very  sol.  in  HsO.    Sol.  in  1.5  pts.  H|0  | 

ord.  temp.    (Wyrouboff,  A.  ch.  (4)  2L  274 
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Macneshim    ferrocyanide,    MgiFe(CN)6+ 

SoL  in  3  pU.  cold  HiO.  (Bette,  A.  22. 
148.) 

Mamesiiim  potasaiiim  ferrocyanide, 
MgK,Fe(CN).. 

SoL  in  1575  pts.  HsO  at  15%  and  238  pts.  at 
100*^.     Solution  IB  decomp.  by  boiling. 
(Storcr'a  Diet.) 

1  i.  fiat,  solution  at  17^  contains  1.95  g. 
MgK,Fe(CN)«.  (Robinson,  Chem.  Soc. 
1909,  76.  1353.) 

Manganous   ferrocyanide,    Mn2Fe(CN)i+ 
THrf). 
Insol.  inHsO.    Sol.  in  HCl+Aq.    Insol.  in 
NH^Cl,  or  NH4N0,+Aq. 

jfangank  ferrocyanide,  MntFea(CN)is. 

Insol.  in  HjO.  Easily  decomp.  in  the  air. 
Sol.  in  HCl.    (Straus,  Z.  anorg.  1896,  9.  8.) 

Haaganotia  potassium  ferrocyanide, 
MnK,Fe(CN).. 

Ppt.     (Benelius.) 

5Mna^e(CN).,  4K4Fe(CN).+4H,0(?). 
Ppt.   Sol.indil.HCl-hAq.    (Wyrouboflf.) 

Mercttric    potassiam   ferrocyanide, 
K,HgFe(CN).. 
Insol.     in     HjO.      Appreciably    sol.     in 
K4Fe{CN)e+Aq.    (Fcanekes,  J.  Am.  Chem. 
Soc.  1906,  28.  87.) 

Molybdenum   ferrocyanide,    Mo4Fe(CN)e+ 
20H/)(?). 
Very  eol.  in  NHiOH+Aq.    (Wyrouboff.) 
Mo,Fe(CN)i+8H,0  (?).    (W.) 
-»-14Hrf)  (?).    Very  sol.  in  H,0;  insol. in 

ilcoboL    (W.) 

Molybdenum  potassium  ferrocyanide, 
K4MoJFe(CN)d,-f40H,O  (?). 
(Wyrouboff.) 
K2(MoO,),[Fe(CN).j,,  2MoO,-f-20H2O  (?). 

Sl^e(CN)J,,    2MoO,+12H,0    (?). 
Attcrberg.) 

lickel  ferrocyanide,  NitFe(CN)«+llHtO,  or 
14HsO. 
Ppt.    Insol.  in  Hrf)  or  HClH-Aq.    Sol.  in 
KHiOH+Aq;  insol.  in  NH«  salts+Aq.    Sol. 
mKCN+Aq. 

Xkkd  ferrocyanide  ammonia,  NisFe(CN)«, 
4NH,+H/). 

Comi^etely  insol.  in  HsO  and  not  attacked 

• iq 

'e(CN),,  10NH,-f4H,0 


tkweby;  sol.  in  NH|OH+Aq  to  form— 
.  XiiFe(CN),,  10NH,-f4H,0.  Decomp. 
hoiH/).    (Reynoeo,  A.  ch.  (3)  80.  252.) 


Decomp.  by 

.     .        ,     JO.  252.) 

Ni,Fe(CN).,  2NH,+4,  and  9H,0.   Hygro- 


Easily  decomp. 


(Gintl,  J.  B.  1868. 
Sol.  in 
Sol. 


scopio. 
304 ) 

Ni2Fe(CN),,      8NH,-f4H20. 
NH40H+Aq.    (G.) 

Ni,Fe(CN).,     12NH,+9H,0. 
NH40H+Aq,  but  less  so  than  the  above 
compoimds.    (G.) 

Nickel  potassium  ferrocyanide,  NiKsFe(CN)i 

Ppt.     (Wyrouboff.) 
Osmium  ferrocyanide,  Os2Fe(CN)«. 

Ppt.    (Martius,  A.  117.  368.) 
Potassium  ferrocyanide,  K4Fe(CN)i. 

Permanent.  Easily  sol.  in  cold,  and  more 
easily  in  hot  HjO. 

Sol.  in  4.23  pts.  H2O  at  15%  or  100  pts.  HsO 
dissolve  23.6  pts.  salt  at  15**.  (Schiff,  A.  118. 
350.) 

100  pts.  HsO  dissolve  27.8  pts.  at  12.2^: 
65.8  pts.  at  37.72;  87.6  pts.  at  65.5**;  and  90.6 
pts.  at  96.3**.    (Thomson.) 

Sol.  in  4  pts.  cold,  and  2  pts.  boiling  HsO. 
(Wittstein.) 

100  pts.  HsO  dissolve  29.2  pts.  salt  at  15^. 
and  solution  has  sp.  gr.»  1.1441.  (Michel 
and  Kraft,  A.  ch.  (3)  41. 478.) 

Solubility  of  K4Fe(CN),  in  H,0  at  t*. 
— 2*      +7*      14*        30*        56** 
10.8      15.4      17.9      23.0      31.7% 
60^        75*        89*        98*        157* 
34.0      39.1      41.9      42.6      46.8% 
(fitard,  A.  ch.  1894,  (7)  2.  546.) 

K4Fe(CN)«+Aq  sat.  at  8^  has  q>.  gr.- 
1.13.    (Anthon.) 

Sp.  gr.  of  K4Fe(CN).+Aq  at  15^ 


^ 

9 

9 

I1 

Sp.  gr. 

11 

8p.  ST. 

II 

Sp.gr. 

^ 

^ 

^ 

1 

1.0058 

8 

1.0479 

15 

1.0932 

2 

1.0116 

9 

1.0542 

16 

1.0999 

3 

1.0175 

10 

1.0605 

17 

1.1067 

4 

1.0234 

11 

1.0669 

18 

1.1136 

5 

1.0295 

12 

1.0734 

19 

1.1205 

6 

1.0356 

13 

1.0800 

20 

1.1275 

7 

1.0417 

14 

1.0866 

.... 

(Schiff,  A.  118.  199.) 

Sp.  gr.  of  K4Fe(CN),-fAq  at  25^ 

Concentration  of 

Sp.  gr. 

K«Fe(CN).+Aq. 

1 — ^normal 

1.0617 

V«—    " 

1.0300 

V4-        " 

1.0150 

v»—   " 

1.0074 

V»-    " 

1.0037 

(Wagner,  Z.  phys.  Ch.  1890,  5.  37.) 
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Solubility  in  KOH+Aq  at  25^ 


KOH  Normality 

g.  K4Fe(CN).+3H,Operl. 

0.09984 

308.5 

0.2496 

283.5 

0.4963 

247.1 

0.7036 

217.4 

0.9415 

184.8 

1.395 

132.1 

1.883 

86.12 

(Grube,  Z.  Electrochem,  1914,  20.  342.) 

K4Fe(CN).+NaCH-Aq  sat.  at  20°  con- 
tains 26.6  g.  NaCl  and  17.8  g.  K4FerCN)e 
per  100  g.  H,0;  sat.  at  93°  it  contains  27.4  g. 
NaCl  and  35.9  g.  K4Fe(CN)e  per  100  g.  H,0. 
(Conroy,  J.  Soc.  Chem.  Ind.  1898,  17.  105.) 

K4Fe(CN)e-fKCH-Aq  sat.  at  21°  con- 
tains 27.2  g.  KCl  and  4.2  g.  K4Fe(CN).  per 
100  g.  H2O;  sat.  at  99°  it  contains  39.6  g. 
KCl  and  17.0  g.  K4Fe(CN)e  per  100  g.  H,0. 
(Conroy.) 

K4Fe(CN).+Na2CO,+Aq.    sat.    at    22° 
contains  29.9  g.   NaiCOi  and  26.7  g. 
K4Fe(CN)«i  per  100  g.  H,0;  sat.  at  97°  it  con- 
tains 42.0  g.  Na,CO|  and  27.5  g.  K4Fe(CN)6 
per  100  g.  HjO.    (Conroy.) 

Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Insol.  in  alcohol  even  when  dilute. 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904,  37.  3601.) 

Insol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1370.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

-f  3H2O.  1  1.  sat.  solution  in  H2O  contains 
319.4  g,  K4FefCX)«-h3H20.  (Grubc,  Elec- 
trochem, Z.  1914,  20.  342.) 

Two  modifications  vnth  different  solubil- 
ities. 

25.0  g.  of  o  modification  are  contained  in 
100  g.  of  solution  at  20°. 

24.6  g.  of  /3  modification  are  contained  in 
100  g.  of  solution  at  20°.  (Briggs,  Chem. 
Soc.  1911,  99.  1024.) 

32.0  g.  K4Fe(CN)«  (anhydrous)  are  dis- 
solved in  100  g.  H2O  at  25°.  (Wagner,  Z. 
phys.  Ch.  1910,  71.  428.) 

Potassium  samarium  ferrocyanide, 
KSmFe(CN)«+5H20. 
Precipitate.    (Cleve.) 

Potassium  sodium  ferrocyanide, 
KNa,Fe(CN)«+12H20. 

Sol.  in  H2O. 

K2Na2Fe(CN).-h8H20.   Easily  sol.  in  H2O. 

K,NaFe(CN)4+3H20.  Permanent.  Eas- 
ily' sol.  in  H2O;  insol.  in  alcohol. 

Potassium    sodium   ferrocyanide    nitrate, 
K2Na,Fe(CN)s,  4KN0,. 
Sol.  inHjO.    (Martins.) 


Potassium  strontium  ferrocyanide, 
K2SrFe(CN),-i-3H,0. 
Easily  decomp.     Sol.  in  HsO;  si.  sol.  in 
alcohol.    (Wyroubofif,  A.  ch.  (4)  21.  276.) 

Potassium  staimic  ferrocyanide, 

KSn,[Fe(CN)eJ,+68H,0  (?). 
Ppt.    (Wyrouboff.) 

K4Sn,o[Fe(CN)«l„+230H20    (?).     (Atter- 
berg.) 

Potassium  titanium  ferrocyanide, 
K,Ti,[Fe(CN)j2-MlH,0  (?). 

Ppt.     Sol.  in  K4Fe(CN)j-f-Aq.     (Wyrou- 
boff.) 

K4Fe(CN)e,     llTi2Fe(CN).-F43H,0     (?). 
Ppt.    (Wyrouboff.) 

K2(TiO)8[Fe(CN)ej2+23H,0     (?).       Ppt. 
(Atterberg.) 

K2(TiO)n[Fe(CN).l.+110H,O    (?).     Ppt. 
(Atterberg.) 

Potassium  tungsten  ferrocyanide, 
KW2Fe(CN)e-f-7H,0  (?). 

Sol.  in  H,0.    (Wyrouboff.) 

K2W»Fe(CN).-F20H,O  (?).    Sol.  in  H,0. 
(W.) 

Potassium  uranium  ferrocyanide, 
K,U,[Fe(CN)j2+6H,0  (?), 

Ppt.    (Wyrouboff.) 

K^(UO,),[Fe(CN)«l2+6H,0.   Ppt.    (Atter- 
berg.) -  i 

K»(U02)»[Fe(CN)j4+12H,0.    Sol.inlHjO. 
(Attw^berg.) 

Potassium  vanadium  ferrocyanide, 

Ki8V[Fe(CN)6]6+39H20  (?). 

St.    SI.  sol.  in  H2O.    (Wyrouboff.) 
(VO)5[Fe(CN)el4+60H^(?).  Ppt.    (At- 
terberg.) 

Potassium  ytterbium  ferrocyanide, 
KYbFe(CN).-f3H,0. 
Ppt.      Sol.    in    excess    K4Fe(CN)e-fAq. 
(Cleve,  Z.  anorg.  1902,  82.  140.) 

Potassium  yttrium  ferrocyanide, 
KYFe(CN)e+2H,0. 
Ppt.    (Wyrouboff,  A.  ch.  (5)  8.  444.) 

Potassium  zinc  ferrocyanide, 

K4Zne[Fe(CN)«]4+12H,0. 
Absolutely  insol.  in  HjO.    (Wyrouboff,  A. 

ch.  (5)  8.  485.) 

Potassium  ferrocyanide  carbonyl, 
K,Fe(CN),(CO)  +3HH,0. 
See  Carbonyl  ferrocyanide,  potasaium. 

Rubidium  ferrocyanide,  Rb4Fe(CK)« +21110. 

Sol.  in  less  than  1  pt.  HjO  at  ord.  temp. 

^^ith  great  ab8orpti^^j3|)^5^||^(Wyroub<^, 
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Sflfer  ferrocyanide,  Ag4Fe(CN)e+H20. 

losol.  in  HjO  or  dil.  acids.  Insol.  in 
XH,OH,  or  NH4  salta  +  Aq.  Sol.  in  KCN 
+  Aq. 

Decomp.  by  warm  NH4OH+A-.  (Weith, 
Z.Ch.  (2)5.  381.) 

Stt?er  ferrocyanide  ammonia, 

Ag4Fe(CN).,  2NH,+H,0. 
(Wvrouboff.) 
-h  6H,0.     (Gintl.) 

Sodium  ferrocyanide,  Na4Fe(CN)«+12HsO. 

Efflorescent.  Less  sol.  in  HjO  than 
K4Fe(CN)«.  Sol.  in  4.5  pt«.  H5O  at  IT. 
(John.) 

100  pts.  HjO  at  IS.S**  dissolve  22  pts. 
(Ure's  Diet.) 

100  pts.  HsO  dissolve  at: 
18*      20*  42*^      53* 

16.7    17.875    30.2    37.1  pts.    Na4FeCN«, 

41.7    42.5        54.8    59.2  pts.     Na4FeCNe, 

96*         98*         98  5* 

62.1      61.6      6.30  pts.  Na4FeCNt. 
(Conroy,  J.  Soc.  Chem.  Ind.  1898.  17.  104.) 

H-10H,O. 

100  pt«.  HsO  dissolve  at: 
IS"      20*      42* 

29  45  31.85  58.5  pts.  Na4Fe(CN)«+10H2O, 
53*      58*       60* 

75.9    88.4     90.2  pts.  Na4Fe(CX).+10H,O, 
77'     80*     96* 

129.5  146.0 157.0  pts.  Na4Fe(CN).-f  10H,0, 
98*  98  5* 

156.5        16i  0  pts.  Na4Fe(CN)«+10H,O. 
(CJonroy.) 

Strontium  ferrocyanide,  Sr,Fe(CN)«+15H,0. 

Efflorescent.  Sol.  in  2  pts.  cold,  and  less 
than  1  pt.  boiling  HjO.    (Bette.) 

Exo^vely  sol.  in  HjO.  (WyrouboflF,  A. 
ch.  (4)  16.  280.) 

-I-8H,0.     (WyrouboflF.) 

ThaOcms  ferrocyanide,  Tl4Fe(CN)4+2H,0. 

100  pts.  H,0  dissolve  0.37  pt.  at  18*,  and 
3.93  pts.  at  101*.    (Lamy.) 

SoLinKCN+Aq.    (KUhlmann.) 

Thorinm  ferrocyanide,  ThFe(CN)«+4H,0. 
Ppt.   (Cleve,  Bull.  Soc.  (2)  24. 355.) 

Tin  (Stannous)  ferrocyanide,  SnsFe(CN)<+ 
4H/). 
IdsoI.  in  HjO  or  acids;  si.  sol.  in  NH4OH+ 
Aq.    (WyrouboflF.) 

Tin  (Stannic)  ferrocyanide,  Sns[Fe'^CX)6li-f 
18HH,0  (?). 
(WyrouboflF.) 


Titanium  ferrocyanide,  TijtFeCCN)*]?  ^?). 
Ppt.    (WyrouboflF.) 

Uranium  ferrocyanide,  UFe(CN)6+10H2O. 
Ppt.    (WyrouboflF.) 

Vanadyl  ferrocyanide,  (VO),Fe(CN)«-f- 
llHjO. 
Ppt.    (Atterberg.) 

Yttrium  ferrocyanide,  Y4[Fe(CN).],. 

Easily  sol.  in  HjO;  insol.  in  alcohol.  (Popp, 
A.  131. 179.) 

Zinc,  ferrocyanide,  ZnfFe(CN)6+3H,0. 

Insol.  in  HsO  or  acids. 

Insol.  in  HCl-|-Aq.  (Lea,  Sill.  Am.  J.  (2) 
31.  191.) 

Sol.  in  NH4OH,  or  NH4  salts+Aq.  (Witt- 
stein.) 

Insol.  in  NH4CI,  or  NH4NO  +  Aq.    (Brett.) 

SI.  sol.  in  boiling  K4Fe(CN)«,  or  K,Fe(CN). 
+Aq.    (Gore.) 

Na4Fe(CN)«-f NaCl+Aq  sat.  at  21*  con- 
tains 29.0  K.  NaCl  and  5.8  g.  Xa4Fe(CN)«  per 
100  g.  H,0;  sat.  at  90*  it  contains  24.7  g. 
NaCl  and  21.3  g.  Na4Fe(CN)6  per  100  g.  H,0. 
(Conroy,  J.  Soc.  Chem.  Ind.  1898,  17.  105.) 

Na4Fe(CN)«+Na2CO|-fAq    sat.    at    22* 
contains    22.6    g.     NasCOi     and     6.5     g. 
Na4Fe(CN)6  per  100  g.  H,0;  sat.  at  95*  it 
contains  29.8  g.  NasCOj  and  36.8  g. 
Xa4Fe(CN).  per  100  g.  H,0.    (Conroy.) 

Very  si.  sol.  in  liquid  NH|.  (Franklin, 
Am.  Ch.  J.  1898,  20.  830.) 

Ins  )1.  in  alcohol. 

+4H20.  Absolutely  insol.  in  H,0. 
(WyrouboflF,  A.  ch.  (5)  8.  485.) 

+8H2O.     (Weith,  A.  147.  329.) 

-flOHjO.    (Pebal,  A.  233.  165.) 

Ferroielranitrososulphydric  acid, 
H,S,(N0)4Fe,. 
Insol.  in  H2O;  si.  sol.  in  alcohol;  more 
easily  in  ether;  very  sol.  in  CSt  or  CHClj. 
Not  obtained  m  a  pure  state.     (Pawel,  B. 
16.  2600.) 

Ethyl  ferro(«/ranitroso8ulphide, 
(C,H»)S,(N0)4Fe,. 
Insol.  in  H2O,  difficultly  sol.  in  alcohol, 
more  easily  in  eth^,  and  verv  easily  in  CSx, 
CHCU,   C,HJ,   or  CeH«.     (Pawel,   B.   16. 
2609.) 

Ferrous ,  FeS,(N0)4Fe,. 

More  difRcultly  sol.  in  HjO  and  alcohol 
than  the  hepta  salt. 

Sol.  in  ether. 

Potassium ,  K,S,(Np)4Fe2+4H20. 

Sol.  in  H2O.  Easily  sol.  in  alcohol;  insol. 
in  ether.    (Pawel,  B.  16.  2600.) 

True    composition^i^^l^^y^trosulphide    of 
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iron  and  potassium''  of  Roussin.     (A.  ch. 
(3)  62.  297.)    (Pawd,  B.  18.  1949.) 

Sodium  f  errot6^anitroso8ulphide, 
Na,S,(NO)4Fe,+8H,0. 

Sol.  in  HiO;  easily  sol.  in  alcohol;  insol. 
in  ether.   (Pawel.) 

True  composition  of  ''nitrosulphide  of 
iron   and   sodium"   of  Rouasin.     (Pawel.) 

ThaUium ,  TlACNOiFe,. 

Insol.  in  HiO,  alcohol,  or  ether.    (Pawel.) 

FerroAep/onitrososulphydric  acid, 
HS,(N0)7  Fe*. 

Insol.  in  H3O,  alcohol,  and  ether.  Easily 
sol.inCSfOrCHCli.    (Pawel,  B.  16. 2<K)4.) 

May  be  called  Ferrinitrososulphydrio  acid. 

Ammonium  ferro^ptonitroaosulphide, 
NH4S,(NO)7  Fe4+H,0. 

Less  easily  sol.  in  H3O  than  the  K  com- 
pound.   (Pawel,  B.  16.  2600.) 

''Binitrosulphide  of  iron"  of  Roussin.'  Sol. 
in  about  2  pts.  boiling  HsO:  very  si.  sol.  in 
cold  HjO.  Very  sol.  in  alcohols,  methyl, 
ethyl,  or  amyl,  and  in  HCiHiOj.  Miscible 
with  ether.    Insol.  in  CSj  or  CHCli. 

Deoomp.  by  cone.  HCl.  HNO,,  or  H2SO4. 

Not  attacked  by  HiCjO*,  or  H|C4H40«-f- 

Insol.  in  NH4OH,  and  KOH-f  Aq.  (Rous- 
sin, A.  ch.  (3)  62.  286.) 

Sol.  in  HjO.  Insol.  in.  alcohol.  (Hofmann, 
Z.  anorg.  1895,  9.  299.) 

Barium . 

Easily  sol.  in  HjO.    (Pawel.) 

C«8ium ,  Fe4(NO)7  S,Cs+H,0. 

Insol.  in  H3O.  Difficultly  sol.  in  alcohol 
and  ether.     (Pawel.) 

Sparingly  sol.  in  H2O.  (Hofmann,  Z. 
anorg.  1895,  9.  298.) 

Calcium . 

Easily  sol.  in  H2O.   (Pawel.) 

Ferrous ,  Fe[S,(N0)7  Fe4]i+8H,0. 

More  easily  sol.  in  HjO  than  Na  salt. 
(Pawel.) 

Lead . 

Difficultly  sol.  in  H,0.    (Pawel.) 

Magnesium . 

EasUy  sol.  in  H,0.    (Pawel.) 

Potasswm ,  KS|(N0)7  Fe*. 

Sol.  in  HjO,  alcohol,  and  very  sol.  in  ether 
with  slight  deoomp.    (Pawel,  B.  16.  2600.) 


Rubidium  f  erroA^ptonitrososulphide. 
RbS,(N0)7  Fe4. 

Less  soluble  in  HjO  than  the  NH4  sait. 
(Pawel.) 

-f  H/>.  Ppt.  (Hoftaann,  Z.  anorg.  1895, 
9.298.) 

Sodium ,  NaS,(N0)7  Fe4+2H,0. 

More  sol.  in  H2O  than  the  potassium  salt. 
(Pawel.) 

Thallium ,  T1S,(N0)7  Fe4+H,0. 

Very  difficultly  sol.  in  HsO.  More  easily 
sol.  in  alcohol.  (Pawel.)  (Hofmann,  Z. 
anorg.  1895,  9.  297.) 

FerrodtnitrosothioBulphonic  add. 

Ammonium  f emkiinitroaotliiosulfAonate, 
Fe(N0)A0,NH4+H,0. 
Can  be  arvst.  from  warm  HtO  without  de- 
comp.    (Hofmann,  Z.  anorg.  1895,  8.  321.) 

Caesium ,  Fe(NO)  AOiCe. 

Sparingly  sol.  in  H2O.    (Hofmann.) 

Potassium ,  Fe(N0)A0JC-f-H,O. 

SI.  sol.  in  HsO  without  deoomp.'  atlSO*. 

Sol.  in  50%  alcohol. 

Sol.  in  H2SO4  without  decomp.  (Hof- 
mann). 

Rubidium ,  Fe(N0)A0,Rb+H,O. 

Less  sol.  in  HsO  than  the  corresponding 
Na  salt.    (Hofmann.) 

Sodium ,  Fe(NO),S,0,Na-f  2H,0. 

Closely  resembles  K  salt,  but  is  more  sol. 
in  HsO  and  alcohol.    (Hofmann.) 

Ferrotungstic  acid. 
Sol.  in  HsO.    (Laurent,  C.  R.  81.  603.) 

Ammonium  manganous  ferrotungstate. 
12(NH4)sO,    6MnO,    2Fe^,,    3H,0, 
45WO,+81HsO. 
Sol.  in  HsO.    (Laurent.) 

Barium    ferrotungstate,    21BaO,    2FetOa. 
45WO,+27HsO. 
Sol.  in  HsO.    (Laurent.) 

Potassium    ferrotungstate,    9KsO,    2FegOi. 
12H,0,  45WO,+54H,0. 
Sol.  inHsO.    (Laurent.) 
18K,0,    2FesO,,    3HA    45W0,+64H,O. 

(Laurent.) 

Ferrous  acid. 

Barium  ferrite,  BaO,  FesOi. 
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Cakiiim  ferrite»  4CaO,  FesOa. 

IdsoL  in  HjO,  or  sugar +HsO.  Decomp. 
by  the  weakest  acids,  but  not  by  boiling 
KOH+Aq.    (Pelouie,  A.  ch.  (3)  88.  5.) 

CaO.  Ferf)i.     (List.) 

3CaO,  FesOa.  Much  less  readily  attacked 
by  HjO  and  adds  than  the  silicates.  (Hilperti 
B.  1909,  4S.  4581.) 

3CaO,  2FefOa.  As  above.  (Hilport,  B. 
1909,  4S.  4581.) 

Cildnm  ferrite  chloridei  CaO,  FetOi,  CaClt. 
Not  deoomp.  by  H,0.   (Chatelier,  C.  R.  99. 

276.) 

Cupric  ferrite,  CuO,  FeiOi. 
P|>t.    (List.) 
-hSHjO.    (List.) 

Fetroos  axzentous  ferrite,  2FeO,  AgiO, 
Ferf),  (?). 
Easfly  decomp.  by  HCl+Aq.  Not  oom- 
pletdy  sol.  in  dil.  HNOi+Aq.  Easily  sol.  in 
oonc  HNOa.  Decomp.  by  acetic  add. 
Rose,  Pogg.  10.  323.) 

Macnesiam  ferrite,  MgO,  FesOa. 

losol.  in  HsO.  Not  attacked  by  boiling 
cone.  HNOa.    (DeviUe.    C.  R.  62. 1264.) 

Min.  Magnesioferrite,  Difficultly  sol.  in 
HCl-hAq.    (RammelsbOT;,  Pogg.  107.  451.) 

-|-4H,0.    Tpt,    (list,  B.  11.  1512.) 

6Mg0,  Fe^,+9H,0.    Ppt. 

+15H/>.     Min.  PyroauriU, 

Manganous  ferrite,  MnO,  FesOa. 
Ppt.    (List.) 

Hkkd  ferrite,  NiO,  FesOi. 
Ppt.   (List.) 

Potustmn  ferrite,  3KsO,  4FesOi. 

DeoHnp.  by  HA  KOH-f-Ag,  NaOH-f-Aq, 
etc.,  but  only  slowly  by  NH4CH-Aq.  (Sabn- 
Hontmar,  J.  pr.  66.  349.) 

K|Fe/)4.  Decomp.  by  HsO.  (Rousseau 
ftDd  Bfmbdm,  C.  R.  107. 240.) 

SOfer  (argentous)  ferrite,  Ag«0,  FesOa  (7). 
Decomp.  by  dil.  HNOs+Aq.    (Rose,  Pogg. 
W.323.) 

Sodium  ferrite,  NasO,  FesOa. 

XisO  is  dissolved  out  by  HsO.  Easily  sol. 
a  dil.  HCl+Aq.  Not  easily  decomp.  by 
XH|C1+Aq.    (Salm-Horstmar.) 

ZiK  ferrite,  ZnO,  FesOa. 

SoL  in  boiling  cone. 
iD«L  A.  ch.  (3)  M.  47.) 

Mm.  FrankHniie, 


HCl+Aq.     (Ebel- 


fltfocobaltic  compounds. 
See  qUo  Xandiocobaltic  compounds. 


Flavocobaltic    chloraurate, 
(NO,),Co(NH,)4AuCl4. 
More  easily  sol.   than  the  chloroplatinate. 
Not  wholly  msol.  in  absolute  alcohol.    (JOr- 
gensen,  Z.  anorg.  6. 159.) 

-chloropUtinate,  [(NOs)sCo(NHi)«]sPtCl< 


As  the  chloroplatinite.    (J5rgensen.) 

chloropUtinite,  [(NO,),Co(NHa)4lsPtCl4. 

Somewhat  sol.  in  HsO,  and  not  insol.  in 
50%  alcohol.    (Jtfrgensen.) 

chromate,  [(NO,)sCo(NH,)4],CrsOT. 

Ppt.    (Jorgensen.) 

nitrate,  Co(NOs)s(NH,)4NOa. 

Sol.  in  about  33  pts.  cold  HsO;  insol.  in 
HNOi.    (JOrgensen.) 

Co(NO,),(NH,)4NOa,  HNO,.  Decomp. 
by  HsO  or  alcohol.    (Jttrgensen.) 

^cobaltic  nitrite,  3(NOs)sCo(NH,)4, 

Cos(NO,).+2H,0. 
SI.  sol.  in  HsO.    (JOrgensen,  Z.  anorg.  6. 
179.) 

diamine    cobaltic    nitrite, 

(N0s)sCo(NH,)4, 
(NO,)s(NH,),Co(NOs),. 
Very  si.  sol.  in  HsO.    (JOrgensen.) 

sulphate,  [(N0s)sCo(NH,)d,S04. 

SI.  sol.  in  HsO,  more  easily  in  HCsHaOs-h 
Aq.    (Jorgensen.) 

Fluoborhydric  add,  HBF4. 

Decomp.  by  HsO  very  rapidly.  (Landolph, 
C.  R.  86. 603.) 

Aluminum  fluoboride,  2A1F|,  3BFa. 

Sol.  in  HsO  onlv  when  acidulated;  sol.  in 
adds.    (Berzelius.) 

Ammonium  fluoboride,  NH4BF4. 

Easily  sol.  in  H,0.  Sol.  in  4  pts.  HsO  at 
16%  and  1.02-1.05  pts.  boiling  HsO.  (Stolba, 
Chem.  techn.  Cent.  Anz.  7.  459.)  SI.  sol.  in 
alcohol. 

Barium  fluoboride,  Ba(BF4)s+2HsO. 

Deliaucfioent;  easily  sol.  in  HsO;  decomp. 
by  aloonoL    (Berzelius.) 

Cesium  fluoboride,  CSBF4. 

100  pts.  HsO  dissolve  0.92 pt.  CSBF4  at  20% 
and  0.04  pt.  at  100*.    (Godeffroy,  B.  9. 1367.) 

0.02  pts.  are  sol.  in  100  pts.  HjO  at  20^. 
(Erdmann,  Arch.  Pharm.  1894,  232.  21.) 

Calcium  fluoboride,  Ca(BF4)2. 

Decomp.  by  HsO,  with  formation  of  a  sol. 
acid  salt  and  an  insol.  basic  salt.   (Berzelius.) 


344 


FLUOBORIDE,  CUPEIC 


Cupric  flttoboride,  Cu(BF4)2. 

Deliquescent,  and  very  sol.  in  HiO. 
zelius.) 


(Ber- 


Lead  fluoboride,  Pb(BF4)2. 

Sol.  in  HsO.  Deoomp.  by  boiling  with 
HsO  or  aloohol  into  an  acid  soluble,  and  a 
basic  insoluble  salt.    (Berzelius.) 

Lithiuin  fluoboride,  LiBF4. 

Hygroscopic.  Easily  sol.  in  H2O.  (Ber- 
selius.) 

Magnesium  fluoboride. 
Easily  sol.  in  HtO.     (Berzelius.) 

Potassium  fluoboride,  KBF4. 
Sol.  in  223  pts.  HsO  at  20"*.    (Stolba.) 
Sol.  in  70.4  pts.  cold  HiO.    (Bo^elius.) 
Sol.  in  15.94  pts.  HsO  at  100^.    (Stolba.) 
1.43  pts.  are  sol.  in  100  pts.  H,0  at  20*^. 

(Erdmann,  Arch.  Pharm,  1894,  232.  21.) 
Not  more  sol.  in  NH40H+Aq  than  in  HsO; 

sol.  in  hot  KOH,  NaOH,  or  MsCO,+Aq. 

(Berzelius.)      More    sol.    in    NH4Cl4-Aq. 

(Ro^    Pogg.    80.    276.)      Insol.    in    20% 

ICCsHiOs-fAq.      (Stromeyer.)      Insol.     m 

cold,  si.  sol.  in  boiling  alcohol. 

Rubidium  fluoboride,  RbBF4. 

100  pto.  HsO  dissolve  0.55  pt.  at  20^  and 
1.0  pt.  at  100.**     (Godeffroy,  B.  9.  1337.) 

0.55  pts.  are  sol.  in  100  pts.  H,0  at  20°. 
(Erdmann,  Arch.  Pharm.  1894,  282.  21.) 

Sodium  fluoboride,  NaBF4. 

Easil^r  sol.  in  HsO.  Very  si.  sol.  in  alcohol. 
(Berzehus.) 

Yttrium  fluoboride. 

Sol.  in  HsO  with  excess  of  acid.  (Berze- 
lius.) 

Zinc  fluoboride,  Zn(BF4)s. 

Ddiquescent.    Sol.  in  H2O.    (Berzdius.) 

Fluoboric  acid,  HBF4. 

See  Fluoborhydric  add. 

H4BSO7, 3HF  and  H«BsO,,  2HF  (?).  Fume 
on  air,  and  are  deoomp.  with  HsO.  (Lan- 
dolph,  B.  12.  1583.) 

HBOs,  3HF.  Decomp.  by  HsO.  (Ber- 
zelius, Pogg.  69. 644.) 

Is  either  a  mixture,  or  a  solution  of  HBOs 
in  HF,  and  is  decomp.  by  distillation,  and  the 
salts  are  decomp.  by  recrystallisation.  (Bas- 
arow,C.R.78.1698.) 

Potassium  fluoborate,  KsBsOsFs  (7). 

SI.  deliquescent.  Scarcely  sol.  in  boiling 
alcohol.    (Schiff,  A.  Suppl.  6.  175.) 

See  Boron  ^^oxide  potassium  fluoride, 
BsOs,  2KF. 


Fluochromic  add. 

Ammonium  fluochromate,  NH4CrOsF. 
Sol.  in  HsO.    (Varenne,  C.  R.  91.  989.) 

Potassium  fluochromate,  KCrOtF. 

Efflorescent.  Sol.  in  HsO,  with  gradual 
decomp.    (Streng,  A.  129.  225.) 

Fluocolumbic  add. 
See  also  Fluozycolumbic  add. 

Ammonium  fluocolumbate  fluoxycolombate, 
(NH4)sCbF,,  2CbOF,,   NH4F. 

Cadmium    fluocolumbate,    CM»HiCbsFM+ 
28HsO. 
Insol.  in,  and  deoomp.  by  HsO.    (Streng.) 

Cobalt  fluocolumbate,  Ck>tHiCbsFr)+28HsO. 
Insol.  in,  and  decomp.  by  HsO.    (Streng.) 

Copper   fluocolumbate,   CusHCbFio+9HsO. 
Insol.  in,  and  deoomp.  by  HsO. 

Ferrous  fluocolumbate,  Fe9H4CbsFs»+19HsO. 
As  above. 

Manganous  fluocolumbate,  Mn«HiCb|Fai+ 
28HsO. 

Mercuric  fluocolumbate,  HgsCbFu  +8HsO. 
As  above. 

Nickel  fluocolumbate,  Ni9H4CbsFst+19HsO. 
As  above. 

Potassium  fluocolumbate,  KsCbF?. 

Decomp.  by  solution  in  HsO.  (Marignac 
A.  ch.  (4)  8.  34.) 

Rubidium  fluocolumbate,  RbsCbF?. 

Sol.  in  H,0  and  HF+Aq.  Inwl.  in  al- 
cohol. (Pennington,  J.  .\m.  Chem.  See. 
1896,  18.  58.) 

Zinc  fluocolumbate,  Zn&HftCbsFw+28H|0. 

Insol.  in  cold  HjO;  decomp.  by  hot  H«0. 
(Santesson,  Bull.  Soc.  (2)  24.  52.) 

Fluodithionic  add. 

Casium  monofluodithionate, 
SsO»(OH)FCss+HsO. 

Easily  sol.  in  HsO  with  decomp. 

Sol.  m  HF:  very  unstable.  (Weinland,  Z. 
anorg.  1899,  21.  66.) 

Potasshmi  (/tfluodithioiiate,  SsOtFsKs  +3H,0. 
Easily  sol.  in  HsO  with  deoomp. 
Sol.  m  HF;  very  unstable.    (Weinland.) 
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Rubidium      dtfluodithionate,     SsO»FsRb,+ 
3H,0. 
Easily  aol.  in  HsO  with  decomp. 
Sol.  in  HF;  very  unstable.    (Weinland.) 

fluogermanic  add,  HsGeFi. 

Known  only  in  solution.  (Winkler,  J.  pr. 
(2)  86.  177.) 

Potessiitm  fluogennanatei  KtGeF«. 
Sol.  in  173.98  pts.  H,0  at  18*.    (Winkler.) 
Sol.  in  184.61  pts.  H,0  at  18*.    (Krttss  and 

Nilson,  B.  20.  1696.) 
Sol.  in  34.07  pts.  H,0  at  100.*    (Winkler.) 
Sol.  in  38.76  pts.  H,0  at  100.*    (Krliss  and 

Xilson.) 
Insol.  in  alcohol. 

Difluoiodic  acid. 

Ammoiitnm  difluoiodate,  NH4l02Ft. 

Like  K  salt. 

SoL  in  40%  HF-fAq.  (Weinland,  Z. 
aoOTc.  1899^  20. 30.) 

Sol  in  HsO.  Easily  decomp.  (Weinland, 
B.  1897, 80. 868.) 


Cesium  difluoiodatei  CsIOtFs. 
(Weinland,  Z.  anorg.  1899,  20. ; 


5.) 


Ccstum    hydrogen    dtfluoiodate, 
CsIOiF,,  HI0,F,-f-2H,0. 
Efflorescent.     Sol.  in  HsO  with  decomp. 
(Weinland,  Z.  anorg.  1899,  22.  257.) 

Potassium  dtfluoiodate,  KIOsFs. 

Sol.  in  HsO.  Decomp.  in  moist  air. 
(Weinland,  B.  1897,  80.  867. 

Decomp.  in  air.    Sol.  in  H2O  with  decomp. 
Sol.  without  decomp.  in  40%  HF+Aq. 
(Weinland,  Z.  anorg.  1899,  20.  31. 

Sobidhim  difluoiodate»  RblOsFs. 

Resembles  K  salt.  Sol.  in  HF+Aq. 
(Weinland,  Z.  anorg.  1899,  20. 35.) 

Enbtdium  hydrogen  dtfluoiodate, 
RbIO,F,,H10,F,  +2H,0. 
SoL  in  40-60%  HF+Aq.     (Weinland,  Z. 
uorg.  1899,  22.  260.) 

Sodium  (itfluoiodate,  NalOsFs. 

Decomp.  by  HA  (Weinland,  B.  1897,  80. 
888  ) 

Sol.  in  HF.  (Weinland,  Z.  anorg.  1899,  20. 
37.) 

Flttomanganic  add,  HsMnFi. 

Decomp.  by  HsO.  Sol.  in  alcohol  and  ether 
is  abeence  of  H,0.    (Nickl^,  C.  R.  65.  107.) 


Ammonium  fluomanganate,  (NH4)s^inF6. 

More  sol.  than  the  K  salt.  (Nicklds,  C.  R. 
65.  107.) 

True    composition    is    (NH4)4MnsFio  = 
4NH4F,  Mn,F..    (Christensen,  J.  pr.  (2)  34. 
41.) 

Cobalt   fluomanganate,   2CoFs,    MnsFc+ 
8HsO. 
SoL  in  HsO.    (Christensen.) 

Nickel     fluomanganate,     2NiF2,     MnsF«  + 
8H,0. 
SoL  in  HsO.    (Christensen.) 

Potassium  fluomanganate,  KsMnFe. 

Difficultly  sol.  in  HsO.  Decomp.  bv  much 
H,0.    (Nickl6s,  C.  R.  65.  107.) 

Composition  is  K4MnsFio=4KF,  MnsF«. 
Also  with  2HsO.  (Christensen,  J.  pr.  (2)  34. 
41.) 

Decomp.  by  H,0.  SoL  in  HCl,  H,S04  and 
HNOi  with  decomp.  Can  be  recryst.  from 
40%  HF+Aq.  Insol.  in  acetic  acid.  (Wein- 
land and  Lauenstein,  Z.  anorg.  1899,  20.  41.) 

Rubidium  fluomanganate,  RbsMnF«+2HsO. 
As  the  K  salt.    (Weinland  and  Lauenstein, 
Z.  anorg.  1899,  20.  44.) 

Silyer  fluomanganate,  AgsMnsF8+14HsO. 
(Christensen,  J.  pr.  (2)  84. 41.) 

Sodium  fluomanganate,  4NaF,  MnsFs. 
Decomp.  by  much  HsO.    (Christensen.) 

Zinc  fluomanganate,  2ZnF2,  MnsFe+SHsO. 
Sol.  in  HsO.    (Christensen.) 

Fluomolybdic  acid. 

See  Fluoxyhypomolybdic,  and  Fluozymolyb- 
dic  acids. 

Fluopalladous  acid. 

Potassium  fluopalladite, 
SI.  sol.  in  H,0. 

Sodium  fluopalladite. 
SI.  sol.  in  H,0.    (Berzelius.) 

Fluoperboric  acid. 

Ammonium  fluoperborate, 

NH400B(F500B(F)60NH4. 
Ppt.     Insol  in  ether.     (Petrenko,  C.  C. 
1902,  I.  1191.) 

Potassium  fluoperborate,  K4B4F40ii-hHjC 

Dry  salt  is  rather  stable. 

EasUy   sol.    in    HsO.      Aqueous   soluti 
decomp.  rapidly  when  warmed;  at  ordini 
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temp,  the  decomp.  proceeds  slowly.    Insol. 
in  alcohol.     (MelikoflF,  B.   1899.  82.  3350. 

K00B(F)00B(F)0K+1HH20.     Ppt. 
InsoL  in  ether.     (Petrenko,  C.  C.  1902,  I. 
1191;  J.  Russ,  phys.  chem.  Soc.  84.  37.) 

Fluopemranic  acid. 

Potassium   fluoperuranate,    K4U4F60ii+ 
4H,0=3U04KF,  UO,F,,  KF-f-4H,0. 
Ppt.    (Lordkipanidse,  C.  C.  1900,  II.  525. 

Sodimn  fluoperuranate,  U04NaF+5HsO. 
Ppt.    (Lordkipanidse,  C.  C.  1900,  II.  625.) 

Fluophosphamide,  PFi(NHs)s. 

Sol.  in  H,0.      (Poulenc,  A.  ch.   (6)  24. 
566.) 

Fluophosphoric  add. 

Monocmsium   moriofluophosphate, 
P(OH),(OCs)F. 
Like  the  K  salt.   ( Weinland,  Z.  anorg.  1899, 
21.  48.) 

Afonopotassium  monofluophosphate, 
P(OH),(OK)F. 
Sol.  in  40%  HF+Aq;  decomp.  in  the  air. 
(Weinland,  Z.  anorg.  1899, 21. 44.) 

Potassium  monofluophosphate, 
KHF.PO,+H,0. 
Decomp.  by  HjO;  imstable.     (Weinland, 


)mp, 
S,  83 


B.  1898,  81.  124-125.) 

A/onorubidium  monofluophosphate, 
P(OH),(ORb)F. 
Sol.    in    40%    HF+Aq.      (Weinland,    Z. 
anorg.  1899,  21.  47.) 

Rubidium  monofluophosphate, 
RbHFPOj+HjO. 
Decomp.  by  H,0.    (Weinland,  B.  1898,  81. 
124.) 

Fluoplatinic  add. 

Ammonium  fluoplatinate. 

Secomp.  by  H3O  to  a  sol.  acid,  and  an  insol. 
basic  salt.    Insol.  in  alcohol.    (Berzelius.) 

Potassium  fluoplatinate. 

Deliquescent.    Insol.  in  alcohol.    Decomp. 
by  HjO.    (Berzelius.) 

Sodium  fluoplatinate. 
Decomp.  by  HjO.    (Berzelius.) 

Fluor-  and  Fluoro-. 
See  Fluo*. 


Flttorhydric  (Hydrofluoric)  add,  HF  or 
HfFf. 

Attracts  HsO  from  air  with  great  avidity. 
Very  sol.  in  HtO  with  evolution  of  much  heat. 

Sat.  solution  has  sp.  gr.  1.25.   (H.  Dav^.) 

On  boiling  the  aqueous  solution  an  add  oi 
constant  composition  is  obtained,  which  boils 
at  120".  has  sp.  gr.  1.15,  and  contains  35.37% 
HF  (Bmeau,  A.  ch.  (3)  7.  257.)  The  residual 
add  after  boiling  contains  36  to  38%  HF,  and 
by  standing  over  CaO  gives  off  HF  unul  an 
acid  containing  32.5  to  32.7%  HF  is  formed. 
Weaker  adds  increase  their  stren^  to  32.2  to 
32.4%  HF,  while  an  add  containing  32.5% 
HF  remains  imchanged.  (Roscoe,  A.  116. 
218.) 

Does  not  attack  gutta-percha.     Sol.   in 


a^aUi. 

• 

Sp.  gr.  of  Ml<'-f-Aq  at  15". 

8p.  gr. 

%  HF 

Sp.  gr. 

%HF 

Sp.  gr. 

7c  HF 

1.01 

2.90 

1.10 

29.00 

1.19 

55.10 

1.02 

5.80 

1.11 

31.90 

1.20 

58.00 

1.03 

8.70 

1.12 

34.80 

1.21 

60.90 

1.04 

11.60 

1.13 

37.70 

1.22 

63.80 

1.05 

14.50 

1.14 

40.60 

1.23 

66.70 

1.06 

17.40 

1.15 

43.50 

1.24 

69.60 

1.07 

20.30 

1.16 

46.40 

1.25 

72.50 

1.08 

23.20 

1.17 

49.30 

1.09 

26.10 

1.18 

52.20 

... 

(Hart,  J.  Anal.  Ch.  8.  372.) 

Sp.  gr.  of  HF-fAq  at  ord.  temp. 

Deg.  Baum6 

Sp.  gr. 

%HF 

1 

1.0069 

2.32 

2 

1.0139 

4.04 

3 

1.0211 

5.76 

4 

1.0283 

7.48 

5 

1.0356 

9.20 

6 

1.0431 

10.92 

7 

1.0508 

12.48 

8 

1.0583 

14.04 

9 

1.0661 

15  59 

10 

1.074 

17.15 

11 

1.082 

18.86 

12 

1.0901 

21.64 

13 

1.0983 

24.42 

14 

1.1067 

27.20 

15 

1.1152 

29.98 

16 

1.1239 

32.78 

17 

1.1326 

35.15 

18 

1.1415 

37. .53 

19 

1.1506 

39  91 

20 

1.1598 

42.29 

21 

1 . 1691 

44  67 

22 

1.1786 

47.04 

23 

1.1883 

49  42 

24 

1 . 1981 

51.57 

25 

1.2080 

53.72 

26 

1.2182 

55.87 

27 

1  2285 

58  02 

.jltpodb'*-  ^^^ 

\q[c 

0 

FLUOSELENATE,  RUBIDIUM 
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Sp.  gr.  of  HF-f-Aq  at  ord.  temp,— Continued, 

De«.  B«um4 

Sp.gr. 

%HF 

28 

1.2390 

60.17 

29 

1.2497 

62.32 

30 

1.2605 

64.47 

31 

1.2716 

66.61 

32 

1.2828 

68.76 

33 

1.2943 

70.91 

34 

1.3059 

73.06 

3o 

1.3177 

75.21 

36 

1.3298 

77.36 

37 

1.3421 

79.51 

38 

1.3546 

81.66 

39 

1.3674 

83.81 

40 

1.3804 

85.96 

41 

1.3937 

88.10 

42 

1.4072 

90.24 

43 

1.4211 

92,39 

44 

1.4350 

94.54 

45 

1.4493 

96.69 

(Eckelt,  Ch.  Z.  1898,  22.  225.) 
Sp.  gr.  of  HF-f  Aq  at  0*. 


%HF 

Sp.gr. 

%HF 

Sp.gr. 

0484 

1.005 

71.73 

1.262 

1.504 

1.009 

72.21 

1.260 

2.48 

1.012 

78.05 

1.260 

480 

1.017 

84.27 

1.236 

7.75 

1.035 

87.72 

1.212 

15.85 

1.06^ 

88.11 

1.210 

24.47 

1.097 

88.82 

1.207 

28.48 

1.110 

89.02 

1.202 

29.83 

1.120 

89.16 

1.200 

34.23 

1.130 

89.82 

1.190 

38.50 

1.145 

90.20 

1.186 

41.00 

1.155 

90.64 

1.175 

41.15 

1.155 

91.04 

1.165 

41.92 

1.157 

92.09 

1.152 

47.52 

1.182 

.92.81 

1.135 

48.49 

1.187 

92.91 

1.130 

50.97 

1.200 

94.26 

1.095 

55.09 

1.217 

95.84 

1.065 

55.39 

1.220 

97.50 

1.035 

57.66 

1.230 

98.22 

1.022 

61.66 

1.246 

100.05 

1.0005 

65.19 

1.255 

(ffill,  Roy.  Soc.  Proc.  1909,  88.  A.  144.) 
Sp.  gr.  of  HF+Aq  at  18*. 


%HF 


0.484 

1.504 

2.48 

4.80 

7.75 

15.85 

24.47 

29.83 


Sp.  gr. 


1.003 
1.005 
1.009 
1.017 
1.028 
1.058 
1.087 
1.103 


(HiU.) 


Aq.  solution  of  sp.  gr.  1.138  at  18*  contains 
43.2%  HF  and  has  a  constant  bpt.  of  111** 
at  750  mm.  (Deussen,  Z.  anorg.  1906,  49. 
297.) 

The  strongest  acid  that  can  be  obtained 
by  distillation  contains  48.17%  HF  and  boils 
at  125-126.6*'.    (Gore.) 


Fluorides. 

The  alkali  fluorides,  also  AgF  and  SnF2. 
are  sol.  in  H2O;  the  fluorides  of  Fe,  Sr,  ana 
CM  are  si.  sol.;  the  others  are  insol.  in  H2O. 
Most  fluorides  are  sol.  in  acids,  especially  HF 
+Aq. 

Insol.  in  Uquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  822.) 

See  imder  each  element. 

Fluorinei  F2. 

Decomposes  H2O  and  all  organic  solvent 
with  great  violence.  (Moissan,  C.  R.  108. 202 
and  256.) 

Liquified  at  — 185^  to  a  yellowish  liquid 
which  does  not  dissolve  glass  nor  ignite  cooled 
Si,  B,  C,  S,  P,  or  Fe.  (Moissan,  C.  R.  1897, 
124..  1202-1204.) 

Fluomolybdic  acid. 

Ammonium  fluomolybdate,  (NH4)MoF4+ 
H,0. 

Somewhat  more  sol.  in  HtO  than  the  K  salt. 
Hydrolysed  by  H2O.  (Rosenheim,  Z.  anorg. 
1905.  46.  321.) 

(NH4)iMo2F.-f2HaO.    (Rosenheim.) 

Potassium  fluomolybdate,  KM0F4+H2O. 
Nearly  insol.  in  H2O.    (Rosenheim.) 


Fluoselenic  acid. 

Ammonium  monofluoselenate, 
SeO,(OH)F(NH4)2. 

Not  hygroscopic. 

Easily  sol.  H2O  with  decomp. 

Sol.  in  HF.    (Wemland,  Z.  anorg.  1899,  21. 
58.) 

Trtpotassium  ciifluodiselenate,  Ses07F2K)H + 
H2O. 
Decomp.  in  the  c^r;  sol.  in  H2O  with  de- 
comp 


»mp.  m  the  c^r:  sol.  m  t 
;sol.  inHF.    (Weinland.) 


rnrubidium  (fifluodiselenate,  Se207F2Rb|H 
-fH,0. 
Decomp.  in  the  air;  sol.  in  H2O  with  de- 
comp.; sol.  in  HF.     (Weinland,  Z.  anorg. 

1899,  21.  57.)  Digitized  by  ^OOglC 
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Fluosilicic  acid,  HiSiFe. 
Sp.  gr.  of  HjSiFe+Aq  at  IT.S**  (H,0  at 
17.5**  =  1.000). 


%  H^iF, 

Sp.  «r. 

%  HjSiFe 

Sp.  gr. 

2 

1.0161 

20 

1.1748 

4 

1.0324 

22 

1.1941 

6 

1.0491 

24 

1.2136 

8 

1.0661 

26 

1.2335 

10 

1.0834 

28 

1.2537 

12 

1.1011 

30 

1.2742 

14 

1.1190 

32 

1.2951 

16 

1.1373 

34 

1.3162 

18 

1.1559 

.... 

(Stolba,  J.  pr.  90.  193.) 

+2HjO.  Very  deliquescent,  and  sol.  in 
H,0.  (KesslCT,  C.  R.  90.  1285.)  Solution 
decomp.  into  HF  and  SiF4  on  evaporation, 
when  it  becomes  concentrated. 

Fluosilicates. 

Most  of  the  fluosilicates  are  sol.  in  HjO,  but 
the  alkali  salts  (especially  K)  an^  the  Ba  salt 
are  only  si.  sol.  in  HjO.  Y  C^k.  /  a  ^  .   »■ 

Aluminum  fluosUicate,  Ali(SiFe)t. 

Easily  sol.  in  HjO.  After  evaporating  to 
dryness,  the  residue  is  slowly  but  completely 
sol.  in  H,0.    (DeviUe,  A.  ch.  (3)  61.  327.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328.) 

Aluminum  fluosilicate  silicate,  AlsSiFio, 
5AUSiOi. 
Min.  Topaz,    Insol.  in  acids. 

Ammonium  fluosilicate,  (NH4)sSiF6. 

Sol.  in  5.38  pts.  HtO  at  17.5*  to  form  a  solu- 
tion of  1.0961  sp.  gr.;  sol.  in  1.8  pts.  hot 
H2O ;  sol.  in  45.5  pts.  alcohol  of  31  %.  (Stolba, 
C.  C.  1877.  418.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

3NH4F,  SiF4  =  (NH4)tSiF6,  NH4F.  Sol.  in 
H2O.    (Marignac,  Ann.  Min.  (5)  15.  221.) 

Barium  fluosilicate,  BaSiFe. 

Sol.  in  3802  pts.  cold  H2O.  (Fresenius,  A. 
69.  120.) 

Sol.  in  3731  pts.  H2O  at  17.5**;  in  3315  pts. 
at  21**;  in  1175  pts.  at  100^    (Stolba,  J.  pr.  96. 
22.) 
"Sol.  in  640-733  pts.  H2O  containing  a  little 
HCl.    (Fresenius.) 

488  pts.  HCl-f-Aq  containing  4.25%  HCl 
dissolve  1  pt.  at  22*.    (Stolba.) 

More  sol.  in  HNO,-f-Aq  than  in  H2O. 
(Fresenius.) 

272  pts.  HN0,4-Aq,  containing  8%  NjOi, 
dissolve  1  pt.  at  22*.    (Stolba.) 

1  pt.  BaSiFe  dissolves  in  428  pts.  sat. 
NH4Cl-f-Aq;  in  589  pte.  sat.  NH4Cl-f  Aq  + 
2  vols.  H,0.    (MaUet,  SiU.  Am.  J.  (2)  88.  48.) 


1  pt.  BaSiFe  dissolves  in  306  pts.  sat. 
NH4C1+Aq  at  22*;  in  361  pts.  15%  solution 
of  NH4CI;  in  563  pts.  sat.  boiling  Naa+Aq; 
in  349  pts.  10%  solution  of  NaCl  at  boiling 
temp.;  m  2185  pts.  10%  solution  of  NaCl  at 
20*;  in  1140  pts.  5%  solution  of  NaCl  at  20*. 
(Stolba.) 

Nearly  absolutely  insol.  in  alcohol.  (Fre- 
senius.) 


given  composition. 


HK) 

Alcohol 

HCl+Aq 

HfSiFt 

-HAq 

BaSiF« 

50 

50 

0 

0 

37,219 

74.1 

25 

0.9 

0 

5,263 

70.8 

25 

4.2 

0 

2360 

77.95 

20 

0.9 

1.15 

39,061 

73.0 

25 

0.9 

1.1 

70,679 

97.09 

0 

1.25 

1.66 

3,247 

75.0 

25 

0 

0 

16,914 

(Fresenius,  Z.  anal.  29. 143.) 

Cadmium  fluosiUcate,  CdSiFe+6H20. 

Extremdy  sol.  in  HsO.  Easily  sol.  in  50% 
alcohol.    (Kngelskirchen,  Dissert.  1903.) 

Caesium  fluosilicate,  CsjSiFe. 

Sol.  in  166  pts.  H,0  at  17*,  and  much  less 
h2t  H2O.  Insol.  in  alcohol.  (Preis,  J.  pr. 
103.  410.) 

Calcium  fluosilicate,  CaSiFe+2H20. 

SI.  sol.  in,  and  partly  deoomp.  by  HjO.  Sol. 
in  HF  and  HCl+Aq.  Sol.  in  fluosilicic  add 
without  decomp.  Easily  sol.  in  60%  alcohol. 
(Fleischer.) 

Cerium  fluosilicate. 

Very  difficulty  sol.  in  H2O,  acetic,  or  fluo- 
silicic acids.  Insol.  in  alcohol.  (Stolba,  C. 
C.  1874.  130.) 

Chromium  fluosilicate. 
Deliquescent.    (Berselius.) 
Efflorescent.   Sol.inHjO.    (Berlin.) 

Cobaltous  fluosilicate,  CoSiFe+BHsO. 
Easily  sol.  in  HsO.    (B^zelius.) 

Cuprous  fluosilicate,  CutSiFe. 
Insol.  in  H3O.    (Berzelius,  Pogg.  1.  199.) 

Cupric  fluosilicate,  CuSiFe+6HtO. 

Deliquescent  in  moist,  efflorescent  in  diy 
air. 

Sol.  in  0.428  pt.  HjO  at  VT.  Sp.  gr.  of 
solution  sat.  at  17*«1-.6241. 

Sol.  in  17.5  pts.  alcohol  of  62  voL  %  at  20*; 
in  150  pts.  of  85%  at  20*;  in  617  pts.  of  92% 
at  20*.    (Stolba^,J,j^.vl5fe&gie 
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Insol.  in  methyl  acetate.     (Naumaim,  B. 
1909,  48.  3790.) 
Cootains  6H  H2O.    (Stolba.) 
H-5HHtO.    (Knop  and  Wolf.) 

Capdc  fltiosilicate  phosphate,  CuSiFe, 
Cu,(P04),. 
Insol.  in  HjO,  but  easOy  sol.  in  dil.  HC14- 
Aq.    (Thorpe  and  Rodger,  Chem.  Soc.  55. 


aS'. 


.) 


Gluctnum  fluosUicate. 
Known  only  in  solution. 

Inm  (ferrous)  fluosilicate,  FeSiFe+OHiO. 
Easily  sol.  in  H2O.    (Berzelius.) 

Inm  (ferric)  fluosilicate,  Fe3(SiFe)i. 
Sol.  inHtO.    (Berzelius.) 

Lead  flnosilicate,  PbSiF«+2HsO. 

Deliquescent.   Easily  sol.  in  HsO. 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

-KH,0.    (Marignac.) 

lithhtm  flnosilicate,  LisSiFe+2HsO. 

100  pts.  H,0  at  17**  dissolve  73  pts.  crystal- 
line salt.    (Marignac.) 

100  pts.  cold  HsO  dissolve  52.6  pts.  crystals. 

Sol.  in  dil.  alcohol.    (Stolba.  J.  pr.  91. 456.) 

100  pts.  alcohol  of  46  vol.  %  dissolve  about 
4  pts.,  and  100  pts.  alcohol  of  79  vol.  %  dis- 
KHve  about  0.4  pt.  crystals.  (Stolba,  Z.  anal. 
3.311.) 

Insol.  in  ether  or  benzene. 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
11.  1014;  Xaumann,  B.  1904,  87.  4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904,  87.  3601.) 

Magneshim  floosilicate,  M^iFfl+6HsO. 

Efflorescent.  8oh^  )1534  ~pt8>cold  H,0, 
forming  a  solution  of  1.235  sp.  gr.  at  17.5*". 
Separates  out  SiOj  on  warming,  which  nearly 
all  redisBolves  on  cooling.  (Stolba,  C.  0. 
l«n.  678.) 

ICagnesiiim  fltiosilicate  silicate,  MgtSisFis, 
xMgiSirf),. 
Min.    Humite;    Chondrodite.      Gelatinises 
with  HCl,  or  H,804+Aq.   . 

Mmganotts  fluosilicate,  MnSiFe+6H20. 
Sol.  in  Hfi,  (Maniac,  J.  pr.  88.  202.) 
100  pts.  dissolve  m  71.4  pts.  HsO  at 
17.5%  and  sp.  gr.  of  solution  =  1.44825.  Much 
more  soL  in  hot  HsO,  and  less  sol.  in  alcohol, 
the  stronger  the  alcohol.  (Stolba,  C.  C.  1888. 
292.) 


Mercurous  fluosilicate,  HgsSiF«. 

SI.  sol.  in  H2O  without  decomp.  (Lemaire, 
C.  C.  1897, 1.  1046.) 

+2H2O.  SI.  sol.  in  HuO.  More  easily  sol. 
in  acidified  H2O,  but  precipitated  by  HCl-f- 
Aq.    (Berzelius.) 

Mercuric  fluosilicate,  basic,  HgSiFe,  HgO  + 
3H,0. 
Decomp.  by  HjO,  but  sol.  in  weakest  acids* 
(Berzelius,  Pogg.  1.  200.) 

Mercuric  fluosilicate,  HgSiFe +6H2O. 

Dehquescent,  and  easily  sol.  in  HjO. 
(Fmkener,  Pogg.  111.  246.) 

Nickel  fluosilicate,  NiSiF6+6HsO. 

Easily  sol.  in  HjO.  (Marignac,  Ann.  Min. 
(5)  16.  262.) 

Potassium  fluosilicate,  KaSiFe. 

Sol.  in  833.1  pts.  H,0  at  17.5^  and  104.8 
pts.  at  lpO^  (Stolba,  J.  pr.  108.  396.)  Sol. 
m  3800  pts.  co)d,  and  more  easily  sol.  in  hot 
H2O.    (FreseniusO 

More  sol.  in  HCl-fAq  than  in  H2O. 

Sol.  in  337  pts.  HCl-fAq  of  26.5%  at  14°; 
in  307  pts.  of  25.7%  at  15°;  in  340  pts.  of  14.1 
%  at  14°;  in  303  pts.  of  13.6%  at  15°;  in  327 
pts.  of  9.6%  at  14°;  in  313  pts.  of  9.2%  at 
15°:  in  376  pts.  of  2.7%  at  14°;  in  319  pts.  of 
2.4%  at  15°;  in  409  pts.  of  1.8%  at  14°. 
(Stolba,  1.  c.) 

Sol.  in  428  pts.  sat.,  and  589  pts.  dil. 
NH4Cl-fAq.    (MaUet.) 

Much  less  sol.  in  K2SO4.  KNO,,  or  KCl-f- 
Aq,  but  more  sol.  in  NH4CI +Aq  than  in  H2O. 
(Stolba.) 

Sol.  in  24,066  pts.  KjSO^+Aq  containing 
9.92%  K2SO4  at  17°;  in  17,858  pts.  containing 
6%  at  18°;  in  19,530  pts.  containing  5%  at 
17°;  in  10,721  pts.  containing  1%  at  17°. 

Sol.  in  125,000  pts.  KNOi+Aq  containing 
18.4%  KNOi  at  15°;  in  43,478  pts.  containing 
8.7%  at  15°;  in  1735  pts.  containing  8.8%  at 
100°;  in  35,814  pts.  containing  4.3%  at  15°; 
in  10.203  pts.  containing  1.00%  at  15°. 

Sol.  in  40,070  pts.  KCl  -f  Aq  containing  25% 
KCl  at  17°;  in  38,352  pts.  containing  18.4% 
at  17°;  in  41,254  pts.  containing  13.4%  at  14°; 
in  24,032  pts.  containing  6.7%  at  12°;  in  1200 
pts.  containing  0.65%  at  17°;  in  1095  pts. 
containing  0.45%  at  18°. 

Sol.  in  358  pts.  NHiCl+Aq  containing  26.3 
%NH4C1  at  17°;  in  306  pts.  containing  15% 
at  15°;  in  339  pts.  containing  10%  at  15°;  in 
436  pts.  containing  5%  at  15  .  (Stolba,  J.  pr. 
108.  306.) 

Insol.  in  liquid  CO2.  (Buchner,  Z.  phys. 
Ch.  1906,  64.  674.) 

Insol.  in  liquid  NH|.     (Gore,  Am.  ch. 
1898,  20.  829.) 

Completely  pptd.  from  aquepy^^flG^Htion  1 
an  equal  vol.  of  alcohol.  "^^ 
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FLUOSILICATE,  RUBIDIUM 


SI.   sol.  in  benzonitrile. 
1914,  47.  1369.) 

Inflol.  in  methyl  acetate. 
1909,  42.  3790.) 


(Naumann,   B. 
(Naumann,  B. 


Rubidium  fluosilicate,  Rb2SiFe. 

Sol.  in  625  pts.  HaO  at  20°,  and  73.05-74.5 
pts.  at  100**.  More  sol.  in  acidified  water. 
Insol.  in  alcohol.    (Stolba,  J.  pr.  101.  1.) 

Insol.  in  HjO.    (Eggeling,  Z.  anorg.  1905, 

Less  sol.  in  HjO  than  KjSiFe.  (Gossner, 
Zeit.  Kryst.  1904,  88.  149.) 

Silver  fluosilicate,  Ag,SiF«  -f  4H,0. 

Deliquescent.  Easily  sol.  in  HjO.  (Marig- 
nac,  Ann.  Min.  (5)  16.  221.) 

Sodium  fluosilicate,  NasSiFs. 

Much  more  sol.  in  HiO  than  KjSiF«,  es- 
pecially in  hot  HiO.  Addition  of  acid  does 
not  increase  solubility.    (Berzelius.) 

Sol.  in  153.3  pts.  HiO  at  17.5^  and  40.66 
pts.  at  100°.  Easily  forms  supersaturated 
solutions.    (Stolba,  Z.  anal.  11.  199.) 

Much  less  sol.  in  NaCl-fAq  than  in  HiO. 
(Stolba,  J.  pr.  1865  (1)  96.  26.) 

Precipitated  completely  from  aqueous  solu- 
tion by  alcohol.    (Rose.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Strontium  fluosilicate,  SrSiFt-h2H,0. 

Sol.  in  cold  HfO,  butrdecomp.  somewhat  on 
heating.    Sol.  in  31.06  pts.  HjO.    (Fresenius.) 

Easily  sol.  in  acidified  HjO  without  de- 
comp.    Sol.  in  alcohol. 


Solubility  in  a  mixture  of  H,0,  alcohol  (96%). 
HCr+Aq  (20%)  H,Silf.+Aa  (3.7%). 
1  pt.  SrSiFf  IS  sol.  in  pts.  of  solutions  of 
given  composition. 


HK) 

Alcohol 

HCl+Aq 

HtSiF, 
+Aq 

SrSiF. 

50 

50 

0 

0 

15.29 

74.1 

25 

0 

0 

82.93 

70.8 

25 

4.2 

0 

50.9 

77.95 

20 

0.9 

1.15 

55.0 

73 

25 

0.9 

1.1 

82.97 

75 

25 

0 

0 

147.4 

95.24 

0 

2.04 

2.72 

7.3 

(Fresenius,  Z.  anal.  29.  143.) 

ThaUous  fluosilicate,  Tl,SiF«-f2H,0. 
Very  easily  sol.  in  H,0.     (KuUmann.) 

Thorium  fluosilicate,  Th(OH),SiF«  (?) 
(Cleve.) 

Tm  rstannic)  fluosiUcate,  SnF4,  SiFi. 
Very  easily  sol.  in  H,0.    (Berzelius.) 


Uranyl  fluosilicate. 
Very  si.  sol.  in  acids.    (Berselius.) 
Sol.  in  alcohol.    (Stolba,  Z.  anal.  3. 


71.) 


Vanadium  fluosilicate^ 

Deliquescent.  Sol.  in  HjO.  (GuyanL  Bull 
Soc.  (2)  26.  352.) 

Yttrium  fluosilicate. 

Insol.  in  pure,  sol.  in  acidified  HsO. 
(Berzelius.) 

Zinc  fluosilicate,  ZnSiFe+6H]0. 
Very  easily  sol.  in  HjO.    (Berzelius.) 

Zirconium  fluosilicate. 

Sol.  in  HfO.  Solution  clouds  up  on  boiling. 
(Berzelius.) 

Fluostannic  acid. 

Ammonium  fluostannate,  (NHOtSQFe. 

Sol.  in  HjO.  (Marignac,  Ann.  Min.  (5)  15. 
224.)  ^^ 

4NH4F,SnF4.  Sol.inH,0.   (Marignac.) 

Barium  fluostannate,  BaSnF«. 

Slowly  sol.  in  H,0. 

+3H,0.  Sol.  in  18  t)tB.  H,0  at  18*. 
(Marignac,  Ann.  Min.  (5)  16.  246^ 

Decomp.  by  warming  with  HiS04  with 
evolution  of  EfF.   (Emich,  M.  1904, 26. 1912.) 

Calcium  fluostannate,  CaSnF«+2H|0. 

Sol.  in  HfO.  (Marignac,  Ann.  Min.  (5)  16. 
250.)  ^^ 

Cadmium  fluostannate,  CdSnF«+6H]0. 
SoLinHsO.   (Marignac.) 

Cobaltous-  fluostannate,    CoSnF«+6HsO. 
(Gossner,  Zeit.  Kryst.  1907,  42.  482.) 

Cupric  fluostannate,  CuSnFt+4H]0. 

Not  deliquescent.  (Marignac,  Ann.  Min. 
(5)  16.  2910 

Lithium  fluostannate,  LiaSnF«+2H|0. 
Sol.  in  H9O.    (Marignac,  Ann.  Min.  (5)  16. 

242.) 

Magnesium  fluostannate,  MgSnF«+6HiO. 

Not  deliouescent.  Sol.  in  H|0.  (Marig- 
nac, Ann.  Min.  (5)  16.  256.) 

Manganous  fluostannate,  MnSnF«+6H|0. 

Slowly  efflorescent.    (Marignac.) 

Nickel  fluostannate,  NiSnF«+6HsO. 

262!)''  ^  ^'^•Dig(M9^PM?)^l^i«-  («  15. 
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Potaashim  flaostaimate,  KsSnFe+HaO. 

Two  modifications— {&)  Thin  plates,  Sol. 
in  2.3  pts.  HsO  at  100^  and  in  15-16  pts.  at 
18^     (Marignac.) 

(b)  Odahedra.  Sol.  in  3  pts.  H,0  at  lOO*, 
and  27  pts.  at  18^    (Marignac.) 

Sol.  in  hot  H2O.  Gan  be  crvst.  from  hot 
H,0.  With  cone.  H1SO4,  HF  is  evolved. 
(Emich,  M.  1904,  26.  911.) 

Potassium  hydrogen  fluostannate,  3KF,  HF, 
SnF4. 
Sol.  in  H]0.    (Marignac.) 

SflTer  fluostannate,  Ag<SnFe+4HiO. 

SL  ddiauescent.  Easily  sol.  in  HsO. 
(Marignac.) 

Sodium  fluostannate,  Na4SnFe. 
SoL  in  1&-19  pts.  HjO  at  20"*.    (Marignac.) 

StroDthmi  fluostannate,  SiSnF«+2HsO. 
Sol  in  5.5  pts.  H2O  at  IS"*.    (Marignac.) 

Zmc  fluostannate,  ZnSnFe+GHsO. 
Sol.  in  HsO.    (Marignac.) 

Fluosulphonic  acid,  HSOiF. 
See  Sulphur]^  hydrozyl  fluoride. 

Ammooinm  fluosulphonate,  FS6tNH4. 

Easily  sol.  in  HsO  from  which  it  can  be 
CT3r8t. 

Sol.  in  ethyl  alcohol,  more  sol.  in  methyl 
alcohol.  Can  be  cryst.  from  abs.  alcohol. 
(Traube,  B.  1913,  46.  2528.) 

Sodium  fluosulphonate,  FSOtNa. 
Hydroscopic. 
Sol.  in  alcohol  and  acetone.    (Traube.) 

Fhiosiilphiiric  add. 

Triccsium    difluo<iisulpliate,   Ss07FsC8tH+ 
HsO. 
As  the  K  salt.    (Weinland,  Z.  anorg.  1899, 
tt.  53.) 

rnpotasstum  difluodisulphate, 
SsO,F,K,H+H,0. 
SoL  in  HF;  quite  stable  in  air;  sol.  in  HsO 
with  decomp.     (Weinland,  Z.  anorg.   1899, 
n,  51.) 

rrtruUdium    difluodisulphate,  SsOrRsTbiH 
+H,0. 
Sol.  in  HF.    (Weinland,  Z.  anorg.  1899,  21. 
53.)       . 

Fhiotantalic  add. 

Ammoaium  fluotantalate,  (NH4)sTaF7. 

Very  soL  in  HsO.  (Marignac,  A.  ch.  (4)  9. 
272.) 


(NH4)iTaFi.    (Balke,  J.  Aril.  Chem.  Soc. 
1905,  27.  1151.) 

Cflftsium  fluotantalate,  CsTaFe. 
Can  be  recryst.  from  HF-fAq.     (Balke.) 
CssTaFi.    Can  not  be  recryst.  from  HsO  as 
it  tends  to  go  into  CsF,  TaF|.     (Balke,  J. 
Am.  Chem.  Soc.  1905,  27.  1151.) 

15CsF,  TaFi.    SI.  sol.  in  HsO.    (Penning- 
ton, J.  Am.  Chem.  Soc.  1896, 18. 59.) 

Caldum  fluotantalate. 
Difficulty  sol.  in  H2O 


(Berzelius.) 


Cupric  fluotantalate,  CuTaF7+4H20. 

Deliquescent.  Easily  sol.  in  HsO.  (Marig- 
nac, A.  ch.  (4)  9.  294. 

Lead  fluotantalate. 
Difficulty  sol.  in  H,0.    (Berzelius.) 

Lithium  fluotantaUte,  LiF,  TaF,+2HsO. 

Can  be  recryst.  from  cone.  HF.  (Balke,  J. 
Am.  Chem.  Soc.  1905,  27.  1143.) 

Potassium  fluotantalate,  KsTaF?. 

SI.  sol.  in  cold,  much  more  easily  in  hot 
HsO.  Decomposes,  with  formation  of  a 
white  precipitate  on  boiling.    (Berzelius.) 

Much  more  sol.  in  HF+Aq.  1  pt.  of  the 
salt  is  sol.  in  200  pts.  HsO  containing  a  trace 
of  HF,  and  in  150-160  pts.  of  HsO  containing 
a  little  more  HF.  (Marignac,  A.  ch.  (4)  9. 
267.) 

Potasshmi  hydrogen  fluotantalate,  KF,  HF, 
TaF,  (?). 
Sol.  in  HsO.    (Berzelius.) 

Rubidium  fluotantalate,  RbsTaF?. 

Sol.  in  HF+Aq.  (Pennington,  J.  Am.  Ch. 
Soc.  1896, 18.  58.) 

3RbF,  2TaF».  (Balke,  J.  Am.  Chem. 
Soc.  1905,  27. 1151.) 

Sodium  fluotantaUte,  3NaF,  TaFs. 

Easily  sol.  in  HsO. 

NasTaFr+HsO.   Sol.  in  HsO.   (Marignac.) 

Thallous  fluotantaUte,  TlsTaF?. 

Sof.  in  HsO.  On  boiling  the  aqueous  solu- 
tion tantalic  acid  separates. 

Decomp.  by  cone.  HsS04.  Difficultly 
sol.  in  cold,  easily  sol.  in  hot  HF.  (Ephraim. 
B.  1909,42.4461.) 

Zinc  fluotantaUte,  ZnTaFr+THiO- 

Very  deliquescent.  SoL  in  HjO.  (Marig- 
nac, A.  ch.  (4)  9.  249.) 

Fluotelluric  acid. 

Ammonium  fluotellurate,  NII^TeFft  +  HiO, 
Decomp.  by  HsO,     (HttibpGhv.ftdl.,Soc. 

(2)35.60.)  tigitizec^byVje 
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FLUOTELLURATE,  BARIUM 


Ba(TeFs),+H20. 


Af  Mbare. 


flnotdlttnite,  KTeFs. 
A*  atxnre. 

T*0,FiK,-f  3H2O.    Stable  in  dry  air;  only 
«l  mA.  in  HjO  with  decomp.;  sol.  in  HF. 
W^siJaod,  Z.  anorg.  1899,  21.  61.) 


I  dtflttoteaurate,  TeOtFtRbs+dH^O. 
*.    **A.  in  HrO  i^ith  decomp.    Sol.  in  HF. 
V.  ^..Miiwl,  Z.  anorg.  1S99,  21.  62.) 

Flaotitaiiic  add. 

Known  only  in  solution  as  titanium  hydro- 
S«i  fluoride. 

Amiooiiittm  fluotitanate,  (NH«)2TiF6. 
.H/»l.  in  H/).    (Marignac.) 
HSIUF,  TiF4.    Sol.  in  H2O.    (Marignac.) 

AjmBonhsm  fluo^f^uttitanate,  6NH4F,  TisFe. 

Ka«ily  «<^1.  in  H,0.  SI.  sol.  in  NH^F-f  Aq. 
'PeUfrm-n.  J.  pr.  (2)  40.  54.) 

InjKil.  in  NH4F+Aq.    (Piccini,  C.  R.  97. 

4NH4F,  TijFe.  Properties  as  the  cor- 
rwjponding  K  salt.    (Piccini,  B.  18.  257  R.) 

Barium  fluotitanate,  BaTiFs. 

Vcjry  si.  sol.  in  HjO.  More  easily  sol.  in 
dil.  liSOi  or  HCl.  (Engelskirchen,  Dissert. 
1908.) 

-f  HHjO.   (Emich,  M .  1904, 26. 907.) 

Cadmium  fluotitanate,  CdTiF«4-6HjO. 

Extromcly  sol.  in  H2O.  Easily  sol.  in  50% 
alcohol.    (Engelskirchen,  Dissert.  1908.) 

C«f  ium  fluotitanate,  CssTiFe. 

More  sol.  in  hot  than  cold  H3O  and  much 
more  sol.  than  the  Rb  comp.  (Engels- 
kirchen, Dissert.  1908.) 

4C8R  TiF*.  More  sol.  in  HjO  than 
('H,6TaF2o  and  ia  not  decomp.  by  pure  H2O. 
aVnnington,  J.  Am.  Chem.  Soc.  1896,  18. 
00.) 

Calcium  fluotitanate,  CaTiF«-h3H,0. 

Decomp.  by  pure  H2O.  Sol.  without  de- 
romp,  in  acidified  H2O.    (BerzeUus.) 

Separates  a  precipitate  with  cold  HjO, 
which  dissolves  on  heating.  (Marignac,  Ann. 
Min.  (5)  16.  250.) 

Cupric  fluotitanate,  CuTiFfl-f-4H,0. 

Sol.  in  pure  HjO  with  partial  decomp.; 
easily  and  completely  sol.  in  acidified  HjO. 
fBerzelius.) 

Cupric   fluotitanate   ammonium   fluoride, 
CuTiFe,  NH4F-h4H20. 
Efflorescent.    Easily  sol.  in  IIjO.    (Marig- 
nac, Ann.  Min.  (5)  16.  267.) 


Cupric    fluotitanate    potassitun    fluoride, 
CuTiFe,  KF-f  4H2O. 
As  the  above  salt.    (Marignac.) 

Ferrous  fluotitanate,  FeTiFe+6HiO. 
Sol.  in  HjO.     (Weber,  Pogg.  120.  287.) 

Ferric  fluotitanate. 

Decomp.  by  HfO.    (Berzelius.) 

Lead  fluotitanate. 
Easily  sol.  in  HfO.    (Berzelius.) 

Lithium  fluotitanate,  LisTiFfl-f-2HsO. 

Very  sol.  in  HjO.  (Engelskirchen,  Dissert, 
1908.) 

Magnesium  fluotitanate,  MgTiFt-f-6HsO. 

Easily  sol.  in  cold  HsO.  (Marignac,  Ann. 
Min.  (5)  16.  257.) 

Nickel  fluotitanate,  NiTiFe+6H]0. 
Easily  sol.  in  H,0.     (Weber,  Pogg.  120. 

282.) 

Potassium  fluotitanate,  KsTiFe. 

DifiKcultly  sol.  in  cold,  much  more  easily  in 
hot  H2O. 

100  pts.  HsO  dissolve  at: 

0**    3**    6**         10°     14°    20° 
0.556  0.667  0.775  0.909  1.042  1.28  pts.  K,TiF.. 
(Marignac,  A.  ch.  (4)  8.  65.) 

Sol.  in  78.6  pts.  H,0  at  21°.  Sol.  in  acids. 
(Piccini,  Gazz.  ch.  it.  1886,  16.  IM.) 

Sol.  in  78  pts.  H,0  at  20°;  9.4  pts.  at  lOO*. 
By  addition  of  small  amount  of  HF,  the 
solubility  is  increased.  (Weiss  and  Kaiser, 
Z.  anorg.  1910,  66.  354.) 

Sol.  in  HF.  (Marchetti,  Z.  anorg.  1805, 
10.  66.) 

+HsO.  Much  less  sol.  in  H9O  in  presence 
of  KBr  or  KI.  (Hall,  J.  Am.  Chem,  Soc 
1904,  26.  1246.) 

Sol.  in  HjO  or  HF  with  decomp.  (Mar- 
chetti, Z.  anorg.  1895, 10.  66.) 

Potassium  tivLOsesqui^tanAte,  4KF,  TiaF«. 

Scarcely  sol.  in  HsO;  sol.  in  dil.  acids. 
(Piccini,  B.  18.  257  R.) 

Rubidium  fluotitanate,  RbsTiF*. 

Very  si.  sol.  in  cold,  somewhat  mace  mA.  in 
hot  H2O.     (Engelskirchen,   Dissert.   1903.) 


Silver  fluotitanate. 
Very  dehquescent. 


(Marignac.) 


Sodium  fluotitanate,  XasTiFe. 

Much  more  sol.  in  HsO  than  the  corre- 
sponding potassium  salt.  (Marignac,  Ann. 
Min.  (5)  16.  23^.tlzedbyV^OOgie 
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Sodtmn    hydrogen    fluotitanate,    NasTiFi, 
NaHFi. 
Sol.mH]0.    (Marignao.) 

Stnmtiiiiii  flaotttanate,  SrTiF«+2HfO. 

Sol.  in  oold  HsO.  Solution  olouda  up  on 
heating.    (Marignac.) 

Zinc  finotitanate,  ZnTiF«+6H]0. 

Sol.  in  HsO.  (Marignac,  A.  ch.  (3)  00. 
304.) 

Yhiovaiuulic  add. 

Ammonimn  flnovanadate,  3NEUP,  VFt. 

Moderately  sol.  in  HjO.  More  easily  sol. 
in  dil.  adds.  Nearly  insol.  in  alcohol  or  MF 
+Aq.    (Petersen,  J.  pr.  (2)  40.  62.) 

2NH4F,  VF,-f-HjO.  EasQy  sol.  in  H,0. 
SL  soL  in  alcohol.    (Petersen.)  * 

NH4F,  VF,+2H,0.  As  above.  (Peterw 
aoo.) 

rartmfaim  flooTanadate,  CdFs,  VFt+7H]0. 
Very  al.  sol.  in  HjO.    (Piccini  and  Giorgis, 
Gaia.  ch.  it.  22, 1. 89.) 

Cobalt  flnoTanadate,  CoFs,  VFs+2H|0. 

Sol.  in  HtO  without  deoomp.  (Petersen, 
Ic.) 

Hkkd  flnoTanadate,  NiFs,  VFs+2H|0. 
As  the  Co  salt.   (Petersen.) 

Potasaiiim  flnoTanadate,  2KF,  VFt+HiO. 

SL  sol.  in  HsO;  easily  sol.  in  adds.  Insol. 
in  KF+Aq.   (Petersen,  J.  pr.  (2)  40. 51.) 

IHytaaahun  flnovanadate  fluozyvanadatCi 
4KF,  VF,,  VOFi. 
Easily  sol.  in  H|0,  and  still  more  easily  in 
HF+Aq.    ».  soL  in  KF+Aq.    (Petersen,  J. 
pr.  (2)  40. 274.) 

Sodmm  flnovanadate,  5NaF,  2VFt+HtO. 
As  the  potassium  salt.    (Pet^sen.) 

IhaHoos  flnovanadate,  TIF,  VFs+2HsO. 

Easily  sol.  in  H|0. 

SoL  with  deoomp.  in  cone.  H1SO4,  dil. 
HNO,  or  cold  dil.  HCl. 

InaoL  in  NaOH+Aq.  (Ephraim,  B.  1909, 
41.4460.) 

2TIF,  VFi+Hrf).    Easaysol.  in  H1O. 

SoL  in  cone.  H18O4,  dU.  HNOt,  or  oold  dil. 
HQ  with  deoomp. 

InsoL   in    cold   or  hot   NaOH+Aq. 
Ephraim,  B.  1909,  42. 4461.) 

2ae  flnovanadate,  ZnFs,  VFt+7HsO. 
3L  soL  in  oold  HjO.   Deoomp.  on  heating. 
Piodni  and  Giorgia.) 


Flttozycolnmbic  add. 

Ammonimn  fluozycolnmbate,  3NH4F,  CbOFi. 

Cubic  aaU.  Sol.  in  H|0.  (Marignac,  A. 
ch.  (4)  8.  38.) 

2NH4F,  CbOFt.  .  Lamellar  salt.  Much 
more  sol.  in  HsO  than  2KF,  CbOFt.    (M.) 

5NH«F,  3CbOFt+HiO.  Hexagonal  eali. 
(M.) 

NH4F,  CbOF,.    Rectangular  aali.    (M.) 

Ammonimn  fluozycolumbate  colambinm  flu- 
oride, 3NH4F,  CbOF,,  CbF,, 
(Marignac.) 

Cnpric    fluozycolnmbate,    CuF,,    CbOFt+ 
4H,0. 
SI.  deliquescent.   Sol.  in  HsO.    (Marignac. 
A.  ch.  (4)  8.  42.) 

Potassium  fluozycolumbate,  2KF,  CbOF,+ 
H|0. 

SoL  in  12.5.13^t8.  HsO  at  17-21'.    Mudi 
more  sol.  in  1 
(Marignac.) 


Jpts. 
HsO, 


or  HsO  containing  HF. 


3KF,  CbOFt.  Deoomp.  by  HsO  into  above 
salt.   (M.) 

5KF,  3CbOF,+HsO.    Sol.  in  H,0.    (M.) 

4KF,  3CbOF,+  HsO.   SoL  in  HsO.    (M.) 

3KF,  2Cb,0,+5H|0.  SL  sol.  in  H,0. 
(Petersen,  J.  pr.  (2)  40.  287.) 

KF,  Cbs0i-f-3Hs0.  SL  sol.  in  HsO.  (Pe- 
tersen.) 

2KF,3CbOsF.  InsoL  in  H,0.  SoLinHF. 
(KrOss  and  Nilson,  B.  20. 1689.) 

See  also  Fluozypercolumbate,  potassium. 

Potassium  hydrogen  fluozycolumbate,  3KF, 
HF,  CbOF,. 
SoLinHiO.    (Marignac.) 

Sodium  fluozycolumbate,  2NaF,   CbOF,+ 
2HsO. 
Sol.  in  H|0. 
NaF,  CbOF,-f  HsO.    (Marignac.) 

Zinc  fluozycolumbate,  ZnFs,  CbOF,+6HsO. 
SoL  in  HsO.     (Marignac,  A.  ch.  (4)  8. 
41.) 

Fluozyhypomolybdic  add. 

Ammonium  fluozyhypomolybdate,  MoOF,, 
2NH4F. 

Deoomp.  by  HsO.  (Mauro,  Qass.  ch.  it. 
19.  179.) 

3MoOF,,  5NH4F+HSO.  Deoomp.  by 
HsO.   (Mauro.) 

Cupric  fluozyhypomolybdate,  CuFs,  MoOFt+ 
4HsO. 
Deliquescent.     SoL    in    HsQ.^^CMauio, 
Real.  Ac.  line.  1892, 1. 194.)    OOgTC 
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FLUOXYHYPOMOLYBDATE,  POTASSIUM 


Potasshim  floozyhypomolybdate,  MoOFt, 
2KF-|-H|0. 

Sol.  in  HfO  with  deoomp. 

Sol.inHForHCl+Aq.  (Mauro  and  Pana- 
bianoo,  Gasi.  oh.  it.  18. 80.) 

3MoOF^  6KF+H1O.  SoL  in  H,0  with 
deoomp.    (Mauro,  Qais.  oh.  it.  19. 179.) 

Thalloos    floozyhypomolybdate,    2T1F, 
MoOFi. 
(Mauro,  B.  1894,  87R.  109.) 

Zinc  flnozyhypomolybdate,  ZnFi,  MoOFt+ 
6H1O. 
Ri4>idly   ddiquesoent.     Sol.   in   HgO. 
(Mauro,  Real.  Ao.  Line.  1892. 1«  194.) 

flttozyhypoyanadic  add. 
See  Fltiozyvanadic  add. 

Flttoiymanganic  add. 

Ammoiiiinii  flwMqrmanganate,  (NHOtMnOFi. 
Precipitate.    (Niokl^.) 

Potassium  fluozymanganatd,  KfMnOFi. 
Predpitate.    (Nioklde,  C.  R.  66.  107.) 

^SMgutflttoiymanganic  add. 

Potassium   «e«auifluozymanganate, 
K4MniOF,-4KF,  MniOF*. 
Ptedpitate.    (Niokl^.) 

Flttozymolybdic  add. 

See  also  FlnoxyhypomdybdiCy  and  floozy- 
pennolybdic  adds. 

Ammonium  fluozymdybdate,  NH4F, 
MoOtFs. 

Sol.  in  HfO.  (Mauro,  Gass.  oh.  it.  80. 
109.) 

+H1O.  More  sol.  in  Hrf)  than  2NH4F, 
MoOtFs.  (Delafontaine,  N.  Arch.  Sd.  ph. 
nat.  30.  250.) 

Correct  formula  is  3NH4F,  MoOsFs. 
(Mauro,  Gazz.  ch.  it.  18. 120.) 

2NH4F.  MoOtFf.  Much  more  sol  than 
2KF^oOjFi.    (DdafontaineO 

3NH4F,  MoOfF,.    Sol.  in  BL|0.    (Mauro.) 

5NH4F,  3MoO,F,-f-H,0.  Sol.  m  H,0. 
(Mauro,  Gass:  oh.  it.  80. 109.) 


^min^ynjitw^    fli 


bdate, 


aoDinm  floozymdybdate  mdyt 
MoO,F,,  4NH4F,  (NHOiMoOi 
Sol.  in  H2O,  but  with  deoomp.    (Mauro, 
Gass.  oh.  it.  18. 120.) 

Cadmium  floozymdybdate,  GdFi,  MoOtFs+ 
6HtO. 
81.  effloresoent.    (Ddafontaine,  J.  B.  1867. 
236.) 


Cobdtous  fluozymdybdate,  Ck>Ft,  Mo0fF3  + 
6H/). 

Sol.  in  H|0.  (Ddafontaine,  J.  B.  1867. 
236.) 

Cupric   fluozymdybdate,   CuFs,    MoOtFi+ 
4HtO. 
Deliquescent.     (Mauro,   Real.  Ac.   Lino. 
1898,1.194. 

Nickd   fluozymdybdate,    NiFf,    MoOtFi+ 
OHrf). 
Sol.  in  HsO.     (Delafontaine,  J.  B.  1867. 
236.) 

Potasdnm  fluozymolybdate,  2KF,  M0O1F2+ 
H,0. 

Easily  soL  in  boiling  HsO. 

Sol.  m  HjO  with  decomp.  Sol.  in  HF. 
(Marchetti,  Z.  anorg.  1895,  10.  68.) 

KF,  MoOsFf+H]0.  Gradually  efflores- 
Q&it,    (Delafontaine.) 

Rubidium  fluozymdybdate,  2RbF,  2MoOsFi 
+2H/). 
Sol.  in  cold,  more  soL  in  hot  HiO.    (Dela- 
fontaine.) 

Sodium  fluozymdybdate,  NaF,   MoOtFs+ 
J^iO. 
Sol.  in  HsO.    (Ddafontaine.) 

Thallous  fluozymdybdate,  2T1F,  MoOsFs+ 
H,0. 
Sol.  in  hot  H,0.    (Ddafontaine.) 

Zinc  fluozymdybdate,  ZnFi,  MoOtFi+OHjO. 
Sol.  in  H|0.    (Delafontaine.) 


Flttozypercolmnbic  add. 

Potasshmi  fluozypercdumbate,  2KF,  CbO^Ft 

(Picdni,  Z.  anorg.  8. 21.) 
Sol.  in  H|0  with  deoomp. 
Sol.  in  HF.    (Marchetti,  Z.  anorg.  1891 
10.  67.) 

Flttozypennolybdic  add. 

Ammonium    fluozypermdybdate,    MoOtPJ 
3NH4F.  1 

Sol.  in  HsO.   (Picdni,  Z.  anorg.  1.  51.) 

Cadum  fluozypenndybdate,  MoOtFs,  2C8f 
+H,0. 

(Piccini.) 

Potasdum    fluozypenndybdate,    MoO«Fs, 
2KF+HsO. 
Not  very  sol.  in  HsO^  more  aoL  in  HF-H 
Aq  without  deoomp.    (Pioctni.) 


FLUOXYTUNGSTATE,  ZINC 
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Rubidiiim    flnozypennolybdate,    MoOtFs, 
2RbF+H,0. 
Somewhat  more  sol.  in  HsO  than  K  salt. 
Easily  sol.  in  HF+Aq.    (Piccini.) 

Fhioiypertantalic  add. 

Pdtuthim  flnoxypertantalate,  2KF,  TaOjFs 
+H,0. 
Sd.  in  HsO.     (Piodni,  Z.  anorg.  8.  21.) 

Flnozypertitanic  add,  TiOsFs,  HF. 

Known  only  in  solution.  (Piccini,  B.  18. 
255  R.) 

AwiiniMuma    fluoiiypef  liUmate,    TiOsFsi 
2NH4F. 

Very  onstable.  (Piccini,  Gazz.  ch.  it.  17. 
479.) 

TO)  J*,,  3NH4F.    Sol.  inHiO. 

Sol.  in  HsOs.  (Piccini,  Z.  anorg.  1895,  10 
439 )  /  «»  / 

2TiO,Fi,  3NH4F.  Sol.  in  H,0.  (Piccini, 
B.18.698R.) 

Baximn    fluozypertitanate,    TiOsFf,    BaFj. 

Precipitate.  Easily  sol.  in  acids.  (Picdni, 
B.  18. 698  R.) 

2TiOsFs,  3BaFs.  Insol.  in  HsO:  sol.  in  dil. 
adds.    (Piccini,  Gazz.  ch.  it.  17.  479.) 

Potustnm  fltiozypertitaiiate,  TiOsFs,  2KF. 
Sd.  in  HsO.    (Picdni,  B.  21.  1391.) 
Sol  in  HsOi.    (Piccini,  Z.  anorg.  1895,  10. 

438.) 

Fluozypertiiiigstic  add. 

Potttshmi  fluozypertangstate,  2KF,  WOtF+ 
H,0. 
(Piccini,  Z.  anorg.  2.  11.) 

Fhiosytantalic  add. 
See  alto  Fhiozypertantalic  add. 

IfliniiMiiHin  flnozytantalate,  3NH4F,  TaOFj. 
Emty  sol.  in  HsO.   The  solution  douds  up 
by  ftftnding  or  on  wanning.    (Joly,  C.  R.  81. 
1266.) 

Iliiozytitaiiic  add. 
See  also  Fhsoxypertitanlc  add. 


fluozytitanate,  TiOFs,  BaFs. 
losoL  in  H|0:  sol.  in  dil.  adds.    (Picdni, 
(3m.  di.it.  17. 479.) 

VliMizyliiiigstic  add. 


fluozytnogstates  2NH4F,  WOtFs. 
Very  soL  in  HsO.   (Marignac,  A.  oh.  (3)  69. 

«.) 


NH4F^  WOsFs+HsO.  Decomp.  by  HsO. 
Crystallises  unchanged  from  HsO  containing 
HF.    (Marignac.) 

Ammoiihiin    fluozytungstate   tungstate, 
4NH4F,  WOsFs,  (NH4)sW04. 
Incompleteh^  sol.  in  HsO.     Reddue  dis- 
solves in  NH40H+Aq.    (Marignac.) 

Cadmium  fluozytungstate. 
Veiy  sol.  in  HsO.    (Marignac.) 

Cupric  fluozytungstate,  CuFs,  WOsFs  +4HsO. 
Very  sol.  in  HsO.   (Marignac,  C.  R.  66. 888. 

Cupric  fluozftungstate  ammonium  fluoride, 
CuFs,  WO^s,  NH4F+4H,0. 
Sol.  in  HsO.    (Marignac.)' 

Manganese  fluozsrtungstate. 
Very  sol.  in  HsO.   (Marignac.) 

Nickel   fluozytungstate,    NiFs,    WOsFs + 
lOHsO. 
Deliquescent.    Very  sol.  in  HsO.    (Marig- 
nac.) 

Potasdum  fluozytungstate,   KF,    WOsFs + 

HsO. 

Can  be  recrsrstallised  without  decomp.  only 
from  HsO  containing  HF.  (Marignac,  A.  ch. 
(3)  69.  70.) 

2KF,  WOsFs+HsO.  Difficultly  sol.  in 
cold,  more  easily  in  hot  HsO.     (Berselius.) 

80I.  in  17  pts.  HsO  at  15^    (Marignac.) 

Can  be  reoystaUised  without  decomp. 
from  HsO,  or  HsO  containing  HF.  (Marig- 
nac.). 

Sol.  in  HjO  with  decomp.  Sol.  in  HF. 
(Marchetti,  Z.  anorg.  1895,  10.  71.) 

See  also  Fluozypertungstate,  potassium. 

Silver  fluozytungstate. 
Very  easily  sol.  in  HsO.    (Marignac.) 

Sodium  fluozytungstate,  2NaF,  WOsFs. 

More  sol.  in  HsO  than  the  corresponding  K 
compound.    (Berzeliiis.) 

Thallous  fluozytungstate,  TIF,  WOsFs. 

Insol.  in  HsO.     Decomp.   by  HsO. 
(Ephraim  and  Heymann,  B.  1909,  42.  4463.) 

2T1F,  WO2F,.  Insol.  m  H,0  but  decomp. 
thereby.  (Ephraim  and  Heymann,  B.  1909, 
42.  4462.) 

3T1F,  2W0sFs.  Insol.  in  HsO.  Decomp. 
by  acids.  (Ephraim  and  Heymann,  B.  1909, 
a.  4462.) 

Zinc  fluozytungstate,  ZnFs,  WOjEK^i^tO. 
Very  sol.  in  HsO.   (Marignac.)      o 
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FLUOXYURANIC  ACID 


FluiDZ3ruranic  add. 

Anunonium  fluoxyuranate,  3NH4F,  UOtFs. 

Easily  sol.  in  HsO,  less  in  HF.  Insol.  in 
alcohol.   (Bolton.) 

100  g.  solution  sat.  at  27''  contain  10.11  g. 
salt. 

100  g.  solution  sat.  at  SLZ""  contain  20.71  g. 
salt. 

(Biirger,  Dissert.  1904.) 

Barium    fluoxyuranate,    3BaFt,    2U0iFs+ 
2H,0. 
Traces  dissolve  in  hot  HjO.    Easily  sol.  in 
dil.  acids.    (Bolton.) 

Potassium  fluoxyuranate,  3KF,  UOtFs. 

Sol.  in  8  pts.  HaO  at  21"*.  Insol.  in  alcohol 
and  ether.    (Bokon,  J.  pr.  90.  269.) 

Does  not  exist.  (Smithells,  Chem.  Soc.  48. 
126.) 

4KF,U0,Fi.  Insol.  in  HA  Easily  sol.  in 
dil.  acids.    (Ditte,  C.  R.  91. 115.) 

5KF,  2UO1F,.  (Baker,  Chem.  Soc.  85. 
760.) 

3KF,  2UO,F,+2H,0.    (Baker.) 

Sodium  fluoxyuranate,  NaF,  UOfFf . 

+2HsO.    Not  efflorescent. 

+4HsO.  Insol.  in  HfO  and  dil.  acids.  SL 
sol.  in  cone.  HCl+Aq.  Sol.  in  cone.  H1SO4. 
(Bolton,  J.  B.  1866. 212.) 

4NaF,  VOiFt,    (Ditte.) 

Does  not  exist.  (Smithells,  Chem.  Soc. 
48.125.) 

Flttozyyanadic  acid. 

Ammonium  fluoxyvanadate,  I2NH4F,  VsOt, 
2V0F,. 

Easily  sol.  in  HsO,  and  not  attacked  bv 
bold  cone.  HsS04.  (Baker,  Chem.  Soc.  88. 
388.) 

Formula  is  3NH4F,  VOaF.  (Petersen,  J. 
pr.  (2)  40. 289.) 

3NH4F,  VOjF.  Sol.  in  H2O.  (Petersen, 
Ic.) 

Much  less  sol.  in  HsO  in  presence  of  NH4F. 
(Piccini  and  Gioiigis,  Gazz.  ch.  it.  27. 1. 65.) 

+HsO.  (Piccini  and  Giorgis,  Gazz.  ch.  it. 
1892,    22.    56.) 

3NH4F,  VOF,.  "Hypovanadate."  Quite 
sol.  in  H2O.  Very  si.  sol.  in  MF-f-Aq.  Less 
sol.  in  alcohol  than'  in  HsO.  (Petersen,  J. 
pr.  (2)40.  195.) 

2NH4F,  VOFs.    Sol.  in  H,0.    (Petersen.) 

+HsO.    (Picdni  and  Giorgis.) 

7NH4F,  4VOFs+5H,0.  VCTy  sol.  in  H|0. 
(Petersen . ) 

3NH4F*  2V0sF.  Sol.  in  H,0  without  de- 
oomp.  Sol.  in  cone.  HF-f  Aq.  (Picdni  and 
Giorgis,  Gazz.  ch.  it.  24. 1.  68.) 

3NH4F,  2V0F,+H,0.  Sol.  in  HsO  with 
decomp. 

V2O,,  2NH4F.    (Ditte,  C.  R.  106,  270.) 


VsOft,  8NH4F+4H,0.    As  above. 
V,0»,  4NH4F-f  4H,0.    As  above.    Sol.  in 
H,0. 

Ammonium     hydrogen      flu^ioxyvanadate, 
7NH4F,  HP,  4V0iF. 
Very  sol.  in  HgO.    (Petwaen,  J.  pr.  (2)  40. 

284.) 

Ammonium    hydrogen    ^fluoxyvanadate, 
3HF,  9NH4F,  5V0F,. 

Easily  sol.  in  HsO.    SI.  sol.  in  MF+Aq. 
(Petersen,  J.  ot.  (2)  40. 280.) 

3NH4F^   3HF,  2V0F,.     Sol.   in   H,0. 
(Baker,  Chem.  Soc.  88.  388.) 

Identical  with  3HF,  9NH4F,  5VOFt. 
(Petersen.) 

Barium  fluoxyvanadate,  BaFs,  VOsF. 
Ppt.    (Ephraim,  Z.  anorg.  1903,  86.  79.) 

Cadmium   fluoxyvanadate,    CdFt,    VOFs+ 
7HsO. 
"Hypovanadate."    As  the  Co  salt.    (Pic- 
dni and  Giorgis.) 

Cobalt  fluoxyvanadate,  CoFs,  VOF2+7HaO. 
"Hypovanadate."  Sol.  in  HsO.  (Piodm 
and  Giorgis.) 

Nickel  fluoxyvanadate,  NiFs,  VOFs+THsO. 
"Hypovanadate."  As  the  Co  salt.   (Piccim 
and  Giorgis.) 

Potassium  fluoxyvanadate,  7KF,  SVOFs. 

Very  si.  sol.  in  HsO  and  MF+Aq.  Easilr 
sol.  in  dil.  acids.  (Petersen,  J.  pr.  (2)  40. 
199.) 

2KF,V0F,.   As  above.    (Petersen.) 

2KF,  2V,05+8HsO.  Sol.  in  HiO  and 
HsS04.    (Ditte,  C.  R.  106. 1067.) 

2KF,  3VsO»+6HsO.    As  above. 

2KF,  4V,05+8HsO.    As  above. 

4KF.  VsO,.    Lees  sol.  than  4KF,  3VjO». 

+2HsO,  and  -f  3HsO.    Sol.  in  H,0. 

4KF,  3VsO,+4HsO,  and  +6H1O.  Lesi 
sol.  than  2KF,  3VsO,+5HsO. 

8KF,  VsO»+2HA  and  -f 3HsO.  SoL  in 
HsO. 

Potassium  ^nfluoxyvanadate,  2KF,    YOFa. 

Ppt.    (Petersen,  J.  pr.  (2)  40.  272.) 

6KF;  VsO.  2VOF,+2H,0.  Sol.  m  H,0. 
Insol.  m  cold  cone.  HsS04.  (Baker,  Chem. 
Soc.  88.  300.) 

Formula  is  3KF,  2V0sF.  (Piccini  and 
Giorgis.) 

See  also  Fluovanadate  fluoxyvanadate, 
potassium. 

Potassram  fludioxyvanadate,  2KF,  VOaF. 
Easily  sol.  in  H,0.   (Pgt^f^^  J.  pr.  (2)  4a 

278.)  Digitized  by  VjO'^^^^ 
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3KF,  VO,F.    As^bove.    (Petereen.) 
3KF,  2V0,F.    SoL  in  H|0;  scarcely  at- 
tacked by  H9SO4.    (Picomi  and  Giorgis.) 

Potugntm  hydrogen  flnozyruiadate,  3KF, 
HF^VOPf. 
SoL  in  HiO.    (Petersen.) 

Sodium  flnozyvanadate,  8NaF,  3V0Fs+ 
2H/3. 

SoL  in  HtO.    (Petersen,  J.  pr.  (2)  40. 200.) 

3NaF,  VOJF,  VOF,  (?).  Very  eaaUy  de- 
eomp.    (Picdm  and  Giorgis.) 

2NaF,  2V,Oi+10Hrf).  SoL  in  H|0. 
(Ditte,  C.  R.  106. 270.) 

4NaF,  V|0».    As  above. 

4NaF,  3V,0,+18H|0.    As  above. 

6NaF,  V,0»+5H,0.    As  above. 

8NaF,  V,0,+3H,0.    (As  above. 

TkdkNts  flnozyTanadate,  2T1F,  VOFi. 

Somewhat  soL  in  cold  HtO  without  decomp. 

S6L  in  boiling  HsO  with  exception  of  a 
blade  residue,  which  is  easily  sol.  in  dil. 
HjSO*.    (Ephraim,  B.  1909,  42.  4460.) 

3T1F^2V0,F.  InsoLinHiO.  SoL  in  HtO 
containing  H1SO4.  (Ephraim  and  Hey- 
mann,  B.  1909,  42.  4459.) 

Sac  flnoxyruuidAte,  ZnFs,  ZnO,  2V0Ft+ 
14H/>. 

Deoomp.  on  air:  sol.  in  HsO.  (Baker* 
Chem.  Soc.  8S.  388.) 

True  con^KMition  is  represented  by  the  for- 
mula ZnF,,  V0,F+7H,0.     (Petersen.) 

ZnFi,  V0,F-f7H,0.  Very  sol.  in  H|0. 
(Piecini  and  Giorgis.) 

ZnF,^  V0F,+7H,0.  "Hypovanadate." 
SoL  in  cold  HjO,  but  decomp.  by  boiling; 
nL  in  diL  HF+Aq.    (Piodni  and  Giorgis.) 

noozircofiic  add. 


L  fltiozlrcMiAte,  (NH4)sZrF«. 
SoL  in  HsO. 
3NH4F,  ZrFi.    SoL  in  H|0.    (Marignac.) 


L  fluonrooiute,  2CdFs,  ZrF4+6HtO. 
SoL  in  H]0;  can  be  recrystalised  therefrom. 
(Mizignac,  A.  ch.  (3)  60. 257.) 
CdZrF«+eH|0.   SoL  in  HtO.    (Marignac.) 

CMhim  fioodrcooate,  CsF,  ZrF4+HiO. 

Sol.  in  HsO  without  decomp.  (Wells, 
L  anocg.  1806,  10.  434.) 

2CbP,  ^rF4.  SoL  in  HfO  without  decomp. 
(WeOs.  Z.  anoi^.  1895, 10, 434.) 

2^,  3ZrF4+2Hrf).  Only  si.  sol.  in  H,0. 
(WeOs,  Z.  anorg.  1895, 10. 434.) 

Cvpfie  flooziicoiuite,  2CuFi,  ZrF4+12HsO. 

Eaahr  soL  in  cold  HtO.  (Marignac,  A.  ch. 
(3)10.296.) 

aCuFs,  2ZrF4+16H,0.  SoL  in  H,0. 
(Mftrignac.) 


Lithium  fluozirconate,  2LiF,  ZrF4. 

Ppt.  (Wells,  Am.  J.  Sci.  1897,  (4)  3. 
468.) 

4LiF,  ZrF4+JiH|0.  SoL  in  Hrf)  with 
decomp.  (Wdls,  Am.  J.  Sci.  1897,  (4)  3. 
469.) 

Magnesium  fluozirconate,  MgZrF«+5HsO. 
Sol.  in  HsO.    (Marignac.) 

Manganous  fluozirconate,  MnZrFi+5HtO. 
Sol.  in  HsO.    (Marignac,  J.  pr.  83.  202.) 

Nickel  fluozirconate,  2NiFs,  ZrF4+12HsO. 

Sol.  in  HsO.  (Marignac,  A.  ch.  (3)  60. 
291.) 

NiZrFt+6H|0.  Sol.  in  HsO.  (Marig- 
nac.) 

Nickel  potassium  fluozirconate,  KsZrF«, 
NiZrF,-f-8HsO. 
SoL  in  HsO.   (Marignac.) 

Potassium  fluozirconate,  KF,  ZrF4+HsO. 

Much  more  sol.  in  hot,  than  cold  HsO. 
(Marignac.) 

2KF,  ZrF4-K,ZrF,.  100  pts.  HsO  dis- 
solve at  2%  0.781  pt.;  at  15^  1.41  pts.;  at  19.* 
1.69  pts.;  at  100%  25.0  pts.  KsZrF«.  (Marig- 
nac.) 

Insol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
1898,  80.  8290 

3KF,  ZrF4. 

Sodium  fluozirconate,  5NaF,  ZrF4. 

100  pts.  HsO  dissolve  0.387  pt.  at  18%  and 
1.67pt8.  at  100^    (Marignac.) 

2NaF,  ZrF4.  (Wdls,  Am.  J.  Sci.  1897,  (4) 
3.  469.) 

5NaF,  2ZrF4.  Sol.  in  HsO  with  decomp. 
(Wells.) 

TeHurium  fluozirconate,  TeF,  ZrF4. 

SoL  in  HsO  without  deoomp.  (Wdls, 
Am.  J.  Sd.  1897,  (4)  8.  470.) 

+HsO.  Sol.  in  HsO  without  decomp. 
(Wdls.) 

3TeF,  ZrF4.  SoL  in  HsO  without  decomp. 
(Wells.) 

5TeF,  3ZrF4.  Sol.  in  HsO  without  decomp. 
(Wdls.) 

Zinc  fluozirconate,  ZnZrF4+6HsO. 

SoL  in  HsO.   (Mari^iac.) 

2ZnFs,  ZrF4+12HsO.  Sol.  in  HsO.  (Mar- 
ignac, A.  ch.  (3)  60.  257.) 

Fulminating  gold. 
See  Auroamidoimide. 

Fulminating  platinom. 
See  Fulminoplatinum.   by  CiOOQ  Ic 
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Fulminating  silver. 
See  Sflver  nitride. 

Fulminoplatiniim  compounds. 
See— 

DtchlorofulminopUtinum. 
rnchlorofulminopUtiniim. 
re/rochlorofulminopUtintun. 
ChlorozyfulminopUtiniun. 

Fuscocobaltic  chloride,  Co(NHt)4(OH)Cls 
-+-H,0. 
Sol.  in  HsO,  from  which  it  is  precipitated 
by  NH4Cl-|-Aq;  decomp.  by  boiling  HjO; 
pptd.  from  aqueous  solution  by  alcohol. 
(Premy,  C.  R.82.  601.) 

nitrate,  Co(NH,)4(OH)(NO,),+H,0. 

Sol.  in  HiO.  Properties  as  the  chloride. 
(Fremy.) 

sulphate,  Co(NH,)4(OH)S04+lJ4H,0. 

Sol.  in  HiO.  Insol.  in  NH40H+Aq. 
(Fremy,  C.  R.82. 601.) 

Insol.  in  HjO.  Sol.  in  cone.  HCl+Aq.  or 
H1SO4,  from  which  it  is  precipitated  by  UiO. 
(Vortmann,  N.  6. 412.) 

Fusible  white  precipitate. 
See  Mavuric^iammonium  chloride. 

Gadolinium,  Gd. 
(Marignac,  C.  R.  102.  92.) 

GadoUniiim  bromide,  GdBrt+6HsO. 

Sol.  in  HBr.  (Benedicks,  Z.  anorg.  1900, 
22.403.) 

GadoUnium   chloride,   GdCla+OHsO. 

Somewhat  deliquescent.  Sol.  in  HjO. 
(Benedicks.) 

Gadolinium  platinum  chloride. 
See  Chlon>platmate,  gaddinium. 

Gadolinium  fluoride,  GdFs. 

Insol.  in  HsO ;  si.  sol.  in  hot  E[F.  (Popovici, 
B.  1908,  41.  636.) 

GadoUnium  hydroxide,  Gd(OH)s. 
Ppt.    (Benedicks,  Z.  anorg.  1900,  22.  402.) 

Gadolinium  oxide,  GdsOa. 

Sol.  in  adds,  (de  Boisbaudran,  C.  R.  111. 
394.) 

Somewhat  hydroscopic;  easily  sol.  in  acids. 
(Benedicks.) 

Gallium,  Ga. 

Not  decomp.  by  HfO;  easily  sol.  in  cold 
HCl  +Aq.  Slowly  sol.  in  warm  dil.  HNOt-f 
Aq.    Not  attacked  by  oonc.  HNOi  free  from 


N2O1   below   40-60^    and   onhr   slowly   in 
presence  of  NtO«.    (Dupr6,  C.  R.  86.  720.) 

Easily  sol.  in  oold  or  warm  KOH+Aq. 
(de  Boisbaudran,  A.  ch.  (6)  10. 100.) 

Gallium  bromide,  GaBra. 
Deliquescent,  and  sol.  in  HjO. 

Gallium  dtchloride,  GaCU. 

DeliqueiBcent,  and  decomp.  by  H|0.  (Nfl- 
son  and  Petersen,  C.  R.  107.  627.) 

Gallium  cliloride,  GaCU. 

Deliquescent,  and  very  sol.  in  little  HsO. 
Decomp.  by  much  HaO,  with  formation  of 
basic  salt,  which  is  slowly  sol.  in  dfl.  HC2 

+Aq. 

Gallium  hydroxide. 

Sol.  in  acids;  sol.  in  KOH  or  NaOH+Aq, 
less  easily  in  NH40H+Aq,  even  in  pres^ce 
of  ammonium  salts. 

Gallium  iodide.  Gals. 

Deliquescent,  and  sol.  in  HjO.  (de  Bois- 
baudran and  Jungfleisch,  C.  R.  86. 678.) 

GalUum  suboxide,  GaO  (?). 
Sol.inHNO,+Aq.    (Dupr^.) 
Sol.  in  dil.  H,S04-f  Aq. 

Gallium  oxide,  GasO«. 

Sol.  in  acids. 

Gennanium,  Ge. 

Insol.  in  HCl+Aq.  Easily  sol.  in  a9UA 
regia.  Decomp.  by  HNOt-f  Aq  to  onde. 
Cone.  HtS04  decomp.  to  sulphate.  Insol  in 
boiling  KOH-f-Aq.  (Winkler,  J.  pr.  (2)  34. 
177;  86. 177.) 

Germanium  tetrabromide,  GeBr4. 
Decomp.  by  H|0.    (Wnkler.) 

Germanium  dichloride,  GeClt. 
DecomplbyHiO.   (Wnkler.) 

Germanium  /^ochloride,  GeCU. 

Sinks  in  HtO.  and  is  fradually  deoou^). 
thereby.    (Wmklo-,  J.  pr.  84.  177.) 

Insol.  in  and  not  attacked  by  hot  eooc 
H,S04.    (Friedrich,  W.  A.  B.  idB,  ab.  540.) 

Germanium  chloroform,  GeHCU. 
Decomp.    by   H|0.     Sol.    in    HO+Aq. 

(Winkler.) 

Germanium  /etiafluoride,  GeF4. 

Deliquescent,  and  sol.  in  HtO. 

+3HsO.  Deliqueeoent.  Melts  in  ita 
crystal  HiO  when  wanned.    (Winkler.) 
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Gennaniaiii  potassium  fluoride. 
See  Flnogemuuiate,  potassium. 

G«niiaiiiam  hydride,  GeH4. 

SI.  sol.  in  hot  HCl.  Sol.  in  NaOCl-f  Aq. 
(Vcx^gelen,  Z.  anorg.  1902,  80.  327.) 

Geramnium  teftioiodide,  Gel4. 

Deliquescent,  and  sol.  in  HsO  with  decomp. 
(Winkler.) 

Gemumiiim  monozide,  GeO. 

Not  appredab^  sol.  in  dil.  HtSOi+Aq. 
Easily  sol.  in  HCl+Aq.  Insol.  in  alkalies. 
(Winkler,  J.  pr.  (2)  84.  177.) 

Somewhat  sol.  in  HsO ;  insol.  in  HiS04+Aq, 
even  when  hot  and  oonc.  (van  Bemmelen,  K. 
tee.  205.) 

Gefmanhim  dioxide,  GeOs. 

Xot  very  difficultly  sol.  in  H|0. 

SoL  in  247.1  pts.  6,0  at  20*;  in  93.3  pts. 
atlOtr.    (Wilder.) 

Easily  soL  in  alkali  carbonates  or  hydrates 
+Aq;  sL  sol.  in  adds. 

Gemumhim  ozychloride,  GeOCIs. 

Insol.  in  H|0;  sol.  in  adds.  (Winkler,  J. 
pr.  (2)  86. 177.) 

(Temittihim  mofiosulphide,  GeS. 

SoL  in  402.9  pts.  HjO.  Sol.  in  cone,  hot 
Ha+Aq.  Sol.  in  KOH+Aq.  Sol.  in 
(XH4)jS-hAq  when  predpitated.  Insol.  in 
(NH4}«S-}-Aq  if  a^stEdline.  Also  exists  in  a 
coQoidal  state.    (Winkler.) 

Gsfmuihtm  disulphide,  GeS,. 

Sol.  in  221.9_pts.  H/).  Easily  sol.  in. 
KOH+Aq,  or  NH40H+Aq.  Insol.  in  adds. 
Exists  also  in  a  colloidal  state.   (Winkler.) 

Glass. 

Numerous  and  extensive  researches  have 
been  made  on  the  action  of  H/)  and  various 
•ohxtions  on  slass.  The  older  work  has  a  cer- 
tain histcnicu  interest,  but  only  a  brief  state- 
QKOt  of  some  of  the  more  important  results 
am  be  given  here.  For  a  veiy  thorough 
item^  of  the  woric  before  the  vear  1861, 
Storer's  Dictionary,  p.  565,  should  be  oon- 
nhed. 

All  gjaas  is  more  or  less  attadced  by  H,0. 
the  more  easily  the  greater  the  amount  of 
tikali  presoit,  the  finer  it  is  powdered,  and 
die  hitler  the  temperature. 

GbuB,  M  that  of  a  flask,  is  decompoMd  to  a  oonsidei- 
ibk  extent  by  several  days'  boiling  with  HiO.  a  portion 
d  the  fixed  alkali  beinc  dissolved,  but  when  powdered 
|Jb«  ii  rubbed  with  distilled  HiO  in  a  mortsr,  the  HsO 
rmmam  gmre  and  exhibits  no  alkalinity.    (Scheele.) 

GhM  o#  alembics  is  partially  dissolved  by  long  boil- 
iacvith  H«0.    (Lavoiser.) 

HjO  extract*  potash  or  soda  from  glass  together  with 


a  portion  of  the  silica,  the  decomposition  taking  place 
the  more  easily  in  proportion  as  the  glass  is  richer  in 
alkalies,  more  minutely  divided,  or  the  temperature  of 
the  water  higher.    (Bischof.  Kaatn.  Arch.  1.  443.) 

Powdered  crownglsss  and  some  varieties  of  wmdow 
glass  render  cold  H«0  alkaline  when  in  contact  there- 
with.   (Dumas.) 

100  pts.  finely  divided  flint  fflass  lose  7  pts.  potash 
when  boUed  one  week  with  HtO.  (Griffiths.  Q.  J.  Sci. 
2Q.  258.) 

Retorts  of  ordinary  or  flint  glass  are  partially  dis- 
solved hy  HiO  Fben  it  is  evaporated  therein.    (Chev- 

Finely  powdered  plate-glass  (Faraday,  Pog|.  18.  560). 
and  Thunngian  potash  glass  ^Ludwig,  Arch.  Pharm.  01. 
47)  redden  moistened  turmeric  paper. 

The  alkaline  reaction  disappears  hy  continued  wash- 
ing, but  reappears  when  the  glass  is  freshly  rubbed. 
(Oiimths.) 

Cold  H^  takes  up  SiOs  as  well  as  alkali  from  glass 
powder.    (Fuchs.)  ^ 

Powdered  lead  glass  gives  up  appreciable  amoimts  of 
PbO  to  weakly  aadified  HiO.    (Pelouse.)   „    ^  ,,    ^ 

When  powdered  white  glass,  containing  12.4%  NatO, 
15.5%  CaO,  and  72.1%  SiOt.  is  treated  repeatedly  with 
HsO.  more  than  3%  of  the  glass  is  dissolved,  and  the 
undissolved  part  gives  up  1.6%  CaO  to  HCl-f-Aq  with 
effervescence.  A  slass  conUtning  more  alkaii,  L  e. 
16.3%  NatO.  6.4%  CaO,  77.3%  SiOj,  lost  with  the  same 
treatment  18.2%,  and  the  residue  gave  up  2%  CaO  to 
Ha+Aq.    (Peteuse.  C.  R.  43.  117.)     ,       ,        ^ 

In  the  above  case  the  fineness  of  the  glass  has  an 
influence  as  well  as  its  composition.  When  the  same 
sample  of  glass  was  boiled  1  hour  with  HiO.  amounts 
were  dissolved  in  the  proportion  1  :  4  :  28.  according  as 
the  glass  was  in  form  of  a  coarse,  fine,  or  very  fine 
powder.  Glass  of  the  composition  of  the  above  samples, 
as  given  by  Pelouse.  lost  10  and  32%  respcctivshr. 

U  powdered  glass  is  boiled  with  HiO  and  COi  con- 
ducted into  the  solution,  it  is  absorbed;  if  boiled  with 
K1SO4,  Na«S04  is  dissolved.    (Pelouse.) 

Glass  tubes  are  converted  into  a  white  ciystalUne 
mass  by  heating  with  H«0  several  monthrf  to  75-150"; 
lead  glass  and  Bohemian  glass  most  easily,  Engbah 
crown  gkss  least.  A  little  HsO  attacks  glass  more 
than  much  HtO. 

The  action  of  HiO  is  greatly  increased  by 
finely  pulverising  the  glass.  ,  . 

HiO  dissolved  10%  of  a  glass  oontaininK 
12%  Na,0, 16.5%  CaO,  and  72.5%  Sip,,  and 
32%  of  another  glass  containing  16.3%  NatO, 
6.4%  CaO,  and  77.3%  SiO,.  (Vogel,  B.  A. 
Munchen,  1867. 437.)  .  .      ^^^ 

Action  of  H,0  on  a  slass  containing  74% 


SiO,,  8.6%  CaO,  14%  Na^  0.6%  K/L  with 
aces  of  Al,0,,  Fe,0,,  MnO,  and  MgO. 
By  boiling  with  Hrf)  a  decrease  of  3.9  mg. 


traces 

was  observed  for  the  first  hour,  which  soon 
became  constant  at  2.2  mg.  per  hour.  The 
action  was  then  proportional  to  the  time,  and 
also  to  the  surface  in  contact  with  the  li<)uid| 
but  independent  of  the  amount  of  liquid 
evaporating. 

•Rie  action  decreases  rapidly  with  the  tem- 
perature, so  that  at  90-100**  only  Ji  as  much 
glass  is  dissolved  as  by  boiling-HsO.  (Emmer- 
DmT  A.  150.  257.) 

When  steam  condenses  m  tubes  of  Na  glass, 
they  are  so  strongly  attacked  that  the  H^ 
has  an  alkaline  reaction,  but  tubes  of  hard  or 
Bohemian  K  gjass  are  not  so  strongly  at^ 
tacked.    (ToUens.  B.  9. 1540.) 

The  ^ect  of  H,0  is  so  great  as  to  unpart 
distinctly  alkaline  reaction  to  water  condoi 
ing  in  a  tube  of  ordinary  glass.  Bycondensu 
water  in  long  tubes  of  various  kinds  of  gla 
the  following  results  were  obtained.^  IC 
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I.  Easily  fusible  Thuringian  glass, 
face  exposed*- 324  sq.  cm. 

After  2  hours,  62.0  mg.  KOH  wore  dis- 
solved. 

After  3  hours  more,  36.0  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  33^2  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  20.8  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  20.8  mg.  KOH  were  dis- 
solved. 

Or,  in  14  hours,  172.8  mg.  KOH  w^e  dis- 
solved. 

II.  Less  easily  fusible  Thuringian  gli 
Surface  exposed  =  499  sq.  cm. 

After  3  hours,  19.2  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  15.2  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  12.4  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  lluJ  mg.  KOH  were  dis- 
solved. 

Or,  after  12  hours,  58.0  mg.  KOH  were  dis- 
solved. 

III.  Combustion  tubing  of  very  difficultly 
fusible  Bohemian  glass.  Surface  exposed  » 
1130  sq.  cm. 

After  3  hours  4.16  mg.  KOH  were  dis- 
solved. 

After  3  hours  more  4.16  mg.  KOH  were  dis- 
solved. 

After  3  hours  more  4.16  mg.  KOH  were  dis- 
solved. 

After  3  hours  more  4.16  mg.  KOH  were  dis- 
solved 

Or,  after  12  hours;  16.64  mg.  KOH  wore  dis- 
tolved. 

,    IV.  Easily  fusible  Bohemian  glass.    Sur- 
face exposed  -*  1394  sq.  cm. 

After  3  hours,  7.88  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  8.56  mg.  KOH  were  dis- 
solved. 

After  3  hours  more,  1.97  mg.  KOH  were  dis- 
solved. 

Or,  aftw  9  hours,  24.32  mg.  KOH  were  dis- 
Mved.  (Kreusltf  and  Hensold,  B.  17.  34.) 
,  From  the  above  the  following  table  has 
been  calculated. 

50  ccm.  HsO  dissolves  from  a  surface  of 
1000  sq.  m.  in  1  hour:— 

96.0  mg.  from  easily  fusible  Thuringian 
dasB. 

12.8  mg.  from  less  fusible  Thurinidan  glass. 
.  1.2  mg.  from  oomt>ustion  tube  of  Bohemian 
glass. 

2.0  mg.  from  harder  tube  of  Bohemian 
glass. 

(Kreusler  and  Henzold,  B.  17. 34.) 

100  com.  HsO  dissolves  so  much  glass  from  a 
flask  every  2  seconds  when  in  contact  there- 
with that  0.1  ccm.  ^  normal  oxalic  acid  is 
neutralised  thereby.  (Bohlig,  Z.  anal.  28. 
518.) 


Action  of  H]0  on  various  kinds  of  Na  f^am. 
1  f,  of  finely  powdered  glass  was  boiled  10-15 
mmutes  in  a  silver  dish  with  100  ccm.  HsO, 
and  the  per  cent  of  NasO  (or  KjO)  in  the 
solution  was  deteiinined. 

%Na,0 

(K,0) 

Orthoclase  feldspar  .         .  .0.17 

Glass  of  a  Bohemian  combustion  tube  .     0. 56 

"  flask  (German  manuf.)  0.69 

"  champagne  bottle  1.7 

Natrolite 1.32 

Glass  of  a  wine  bottle  (Hungarian)  2.22 

Glass  which  was  attacked  by  H/> 

underpressure  3.7 

Leadglass 3.8 

Glass  that  broke  easily  4.8 

Glass  tubing  that  became  rough  when 

fused 6.1 

Glass  tubing  that  became  opaque  by 

fusing  ....   14.35 

Solid  water  glass       ....  26.97 
(Wartha,  Z.  anal.  84.  220.) 

The  relative  ease  by  which  various  kinds  of 

dass  are  attacked  by  HtO  is  shown  by  the 

Allowing  table.   The  glass  was  powdered  and 

heated  on  a  water  bath  with  exclusion  of 

atmospheric  COs. 

Potassium  water  glass  291 

Sodium  water  glass    .  196 

Yellow  ^ass  rich  in  alkali  .  34 

Thuringian  glass        ...         19 

Ditto  from  Tittel  and  Co.  8 

Window  glass    ....  8 

Lead  glass  from  Jena  6 

Bohemian  glass  from  Kavalier  2.4 

Lead  crystal  glass  1.4 

Thermometer    glass,    16IV,    from 

Jena 1.0 

Zinc  glass,  362,  from  Jena  .         .       0.8 
Lead  glass,  434,. from  Jena  0.6 

Lead  glass,  483,  from  Jena  0.2 

Heaviest  lead  silicate,  from  Jena.       0.0 

(Mylius,  C.  C.  1888. 1313.) 
Solubility  of  various  lands  of  glass  in  H/>. 
The  amounts  dissolved  from  various  kinds 
of  glass  by  heating  5  hours  with  HsO  wete  as 
folbws. 
YeUow  glass  rich  in  alkali  (13% 

KsOri5%  NasO)  .       249  mg. 

Poor  Thurincdan  dass  (6.6%  KsO, 


16.5%  NasO)  .  .  .91.4 
Glass  from  Tittel  and  Co.  (7.1% 

KsO,  14.3%  NasO)  .30.4 

Bottle  glass  from  Schilling  (4.2% 

KAlL»%NasO)  .13.0 

Bohemian    glass   from    Kavalier 

(13.3%  KA  11.4%  NasO)  .  10. 1 
Rhenish    window    glass    (13.6% 

NasO)  ....  8.4 
Lead  crystal  glass  from  Ehren- 

feld  (12.1%KsO)         .  8.5 

Green  bottle  glass  (1.3%  KfiJi-P 

%  NasOrW^^d  byVjOpg It      e.5 
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Solubility  of  various  kinds  of  glass  in  H2O — 

Continued. 
Tbennometer   glass    16III   from 

Jena  (14.0%  Na,0,  7%  ZnO)      6. 4  mg. 
Lead  daas,  No.  483,  from  Jena 

(47%PbO,7.3%K,0).  3.3     " 

Lead  silicate  .       0.6     " 

(Mylius  and  Forster,  B.  22. 1100.) 

By  calculation  from  the  electrical  conduct- 
ivity of  the  solutions  formed,  various  data 
were  obtained  by  KoWrausch  (B.  24.  3565), 
whidi  showed  that  different  varieties  of  glass 
were  attacked  in  very  different  degree  by 
cold  H]0,  and,  moreover,  the  amount  disi- 
solved  was  proportionately  much  greater 
during  the  fiiist  few  minutes  of  treatment 
with  HiO  than  afterwards,  and.  furthermore, 
the  rate  of  decrease  was  much  faster  for  good 
l^aas  than  poor.  Increase  of  temperature 
mcreased  the  rate  of  solubility  to  a  very 
great  decree,  the  increase  for  1^  C.  being 
about  17%.  In  7  hours  at  SO""  half  as  much 
was  dissolved  as  in  6  months  at  18°.  Ex- 
tensive tables  are  siven.  (Kohlrausch,  B. 
24.3651.)  See  also  Kohkausch  (W.  Ann.  44. 
577). 

A  very  extensive  research  on  the  action  of 
HfO  on  glass,  with  a  historical  review  of  the 
waric  previouslv  done  on  the  subject,  has  been 
publi^ed^  Mylius  and  Forster.  (Z.  anal. 
31.241.)  The  general  results  may  be  summed 
up  as  follows: — 

1.  The  solution  of  glass  in  HsO  is  caused  b^ 
a  decomposition,  by  which  free  alkali  is 
formed. 

2.  The  silicic  acid  of  the  glass  is  brought 
into  solution  by  a  secondary  reaction  of  the 
free  alkali  in  the  solution. 

3.  The  constitu^ts  of  the  solution  change 
according  to  the  conditions  of  the  diges- 
tion. 

4.  The  amount  of  alkali  going  into  solution 
from  a  given  surface  under  certain  conditions 
ii  a  measure  for  tiie  resistance  of  a  glass  under 
thoae  conditions. 

5.  The  rate  (A  attack  of  glass  surfaces  bv 
eold  HfO  decreases  rapidly  with  the  length 
of  time  of  digestion,  and  finally  approaches  a 
eoDsUnt  value. 

6.  Tht  solubility  increases  very  rapidly 
vith  increase  of  temperature. 

7.  The  ratio  of  the  solubility  of  several 
kinds  of  glass  is  d^>endent  on  the  tempera- 
tvre. 

8.  From  glasses  which  show  the  same  ease 
«f  attack  unequal  amounts  of  substance  may 
be  diMolved. 

9.  The  solubility  of  a  glass  is  influenced  by 
the  oonditioQ  of  me  sunaoe  from  "weal^o^ 
ing"  by  prolonged  exposure  to  the  COi  and 
H/)  of  the  air. 

10.  The  poortf  a  glass  is  the  less  will  its 
MiiMity  decrease  by  prolonged  treatment 
withHsO. 

11.  A  good  glass  is  essentially  less  easily 


attacked  after  having  been  previously  treated 
withHjO. 

12.  After  treatment  with  H^O,  glass  sur- 
faces have  the  property  of  fixing  alkali  from 
the  solutions  formed,  and  giving  it  up  again 
by  a  subsequent  treatment  with  H2O. 

13.  Potassium  glass  is  much  more  sol.  than 
sodium  glass  (contrary  to  previous  re- 
searches), but  the  difference  decreases  as 
the  glass  becomes  richer  in  CaO. 

14.  In  glass  flasks  which  are  to  be  only 
slightly  attacked  by  cold  or  hot  HjO,  the  CaO, 
alkalies,  and  SiOs  must  stand  in  a  fixed  rela- 
tion to  each  other. 

15.  Of  the  more  common  varieties  of  glass, 
lead  flint  glass  is  least  sol.  in  HsO,  but  its 
surface  is  corroded,  and  it  is  easily  decomp. 
by  adds. 

(Mylius  and  Forster,  Z.  anal.  31.  241.) 

Bottle  glass  containing  much  AlsOi  b  easily  attacked 
by  acids. 

From  powdered  flint  glass,  boiling  HCl  +Aq  extracts 
K.  but  no  Pb.    (Oriffiths.) 

Bottles  of  flint  glass  with  (NHOiCOi-l-Aq  became  so 
fragile  that  on  shaking  pieces  of  glass  were  detached. 
(Griffiths.) 

All  glass  is  decomp.  by  HF. 

Cone.  HiPOi  also  attacks  all  glass. 

Glass  containing  small  amounts  of  SiOt  are  attacked 
by  HtSO«:  poorer  ^lass  by  boiling  HCl,  HNOa,  and 
aqua  regia.    (BerseUus.) 

Cone.  HNOa  does  not  act  on  flint  glass  at  145-150*'. 
(Sorby.  C.  R.  50.  990.) 

Glass  of  ordinary  chemical  apparatus 
gives  up  traces  of  metals  to  HCl  and  HNO1+ 
Aq,  but  hard  Bohemian  glass  consisting  of 
75%  SiO,,  15%K80,  10%  CaO,  resists  the 
aclbion  of  warm  cone,  acids;  also  an  easily 
fusible  Na  K  glass  with  77  %  SiO,,  7.7% 
KjO,  5%  NaA  10.3%  CaO,  is  not  easUy 
attacked.    (Stas.) 

KOH,  and  NaOH-f-Ao  dissolve  SiO,  from 
glass  the  more  easily  the  hotter  and  the  more 
cone,  the  solutions  are.  (MUller.)  NH4OH. 
and  (NHOaCOi+Aq  attack  many  kinds  of 
glass,  especially  flint  glass.  CaOsHs  attacks 
glass  appreeiablv  at  45"*  and  lower;  still  more 
strongly  on  boiling.  (Lamy,  A.  ch.  (5)  14. 
155.) 

The  action  of  various  solvents  on  the  glass 
mentioned  on  page  359  in  Emmerling's  ex- 
periments is  as  follows: 

The  action  of  HCH-Ao  containing  0.2  to 
3%  HCl  is  practically  null,  but  is  increased 
either  by  dilution  or  concentration.  A  very 
small  quantity  (0.02%)  HCl  added  to  H,0 
almost  wholly  prevents  its  action  on  glass. 
With  HCl+Aq  (11%  HCl)  a  decrease  of  4.2 
mg.  was  noticed  in  the  first  hour,  and  only 
3-4  mg.  afterwards.  The  same  is  the  case  for 
HNO|-f-Aq  in  stUl  greatw  degree,  0.008% 
HNOi  sufficing  to  nearly  counteract  the 
solvent  action  of  HgO. 

H,S04+Aq  has  about  double  the  solvent 
effect  posseEBed  by  HsO. 

Oxalic  and  acetic  adds  both  diminish  the 
solvent  action  of  H^. 

The  addition  of  oven  traces  (0.04%^  of 
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NatCX)t  increases  the  solvent  action,  and  this 
is  further  rapidly  increased  by  an  increase  in 
the  amount  of  NaiCOi.  NatCOi+Aq  con- 
taining 1%  NatCOs  dissolves  about  10  times 
as  much  as  pure  HfO,  i.  e.  about  35  mg.  per 
hour. 

The  above  is  also  the  case  with  KOH+Aq, 
but  in  even  greater  decree.  KOH+Aq  con- 
taining 0.025%  KOH  dissolved  three  times  as 
much  as  pure  HfO. 

(NHOsGOt+Aq  has  about  the  same  action 
as  H,0. 

With  NH40H+Aq  (9%  NH,)  7  mg.  de- 
crease for  the  first  hour,  and  3  mg.  afterwards 
was  noticed.  The  concentration  of  the 
NH4OH+ACI  was  apparently  without  effect. 

The  addition  of  NH4CI  decreases  the  solv- 
ent action  of  H3O  proportionately  to  the 
amount  added,  but  with  new  flasks  large 
amounts  are  dissolved. 

,  With  NH4C1+Aq  (7%NH4C1)  4.2  mg.  were 
dissolved  in  the  first  hour,  and  the  amount 
dissolved  gradually  decreased  to  null  after  24 
hours  on  accoimt  of  the  liberation  of  HCl  by 
the  decomp.  of  NH4CI. 

NaCl,  KCl,  KNO,,  and  Na,S04  show  a 
similar  behaviour  to  that  of  NH4CI. 

NaiHP04+Aq  containing  0.4%  NajHPO* 


has  six  times  the  solvent  action  of  pure  HiO. 
but  the  action  is  not  increased  by  further 
concentration. 

In  ^aral,  those  salts  the  adds  of  wintiti 
form  msol.  Ca  salts,  as  NatCX)t«  Na^O^ 
NasHP04,  (NH4)sCs04,  increase  the  solvent 
action  of  HsO,  and  this  effect  is  greater  the 
more  concentrated  the  solution.  KQ, 
KNOs,  NH4CI,  and  CaCU  decrease  the  effeet, 
and  the  strongs  the  solution  the  less  is  the 
action. 

All  Na  glass  with  approximately  the  above 
composition  has  the  same  power  of  resistance 
against  HfO;  Bohemian  K  glass  shows  a 
greater  resistance,  especially  against  adds. 
(Emmerling,  A.  160.  257.) 

Action  of  various  reagents  on  hard  Bohemian 
glass.  100  ccm.  substance  dissolved  mg. 
glass  in  6  days  at  100^. 

H,0  .  .  .  10.0 
H,S+Aq  .8.7 

Dil.  (NH4)iS+Aq.  .  62.5 
Cone.  (NH4)jS+Aq.  47.2 
Cone.  NH40H+Aq  .  42.5 
Dil.NH40H-fAq.  .  7.7 
NH4SH+Aq.  .  51.2 

(Cowper,  Chem.  Soc.  41. 264.) 


Action  of  various  solutions  on  glass  of  different  composition.    (The  figures  denote  deorease 
in  weight  in  mg.  of  a  }00  ccm.  flask.) 


Time 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

H,0 

5hrs. 

62 

31 

29 

17 

13 

0 

7 

7 

5 

4 

H^S04+Aq  (25%  H,S04)  .        . 
HCl+Aq  (12%  Ha)         .        . 
NH40H+Aq  (10%  NH,)  . 
Na,HP04-f  Aq  (12%  NaaiP04) 
NaiCO.-hAq  (2%  Na,CO,)       . 

3    " 

43 

35 

8 

7 

6 

6 

5 

5 

3 

3    " 

'85 

... 

27 

4 

2 

1 

1 

1 

0 

0 

3    " 

. , 

. . . 

62 

11 

8 

7 

7 

6 

5 

5 

3    " 

81 

64 

40 

35 

34 

30 

15 

12 

3    " 

283 

160 

130 

124 

50 

45 

42 

42 

26 

25 

Composition  of  above  varieties  of  glass. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SiO,     . 

76.22 

74.09 

76.39 

68.56 

74.48 

74.69 

66.75 

74.12 

77.07 

74.40 

A1,0,    .        . 

0.40 

0.50 

1.85 

0.50 

0.45 

1.31 

0.50 

0.30 

0.70 

CaO     .        . 

4.27 

5.85 

5.50 

7.60 

7.15 

7.85 

13.37 

8.55 

8.10 

S.86 

K,0      .        . 

7.32 

4.94 

2.24 

6.64 

8.64 

05.50 

4.86 

3.75 

4.40 

Na,0    . 

19.51 

12.34 

12.67 

19.75 

11.23 

8.37 

3.07 

11.97 

10.78 

11.65 

It  is  seen  that  glass  which  resists  the  attack 
of  H3O  also  resists  adds  and  alkalies,  and  that 
the  lelative  resistance  of  all  varieties  to  any  of 
the  solutions  is  the  same.  Therefore  the 
action  of  H2O  may  be  accepted  as  a  criterion 
for  judging  of  the  resistance  of  a  class  to  all 
solvents.  Glass  No.  10,  in  which  the  molecu- 
lar ratio  of  SiOf:CaOiKsO(NasO)  is  8:  1:1.5,  is 
recommended  as  best  suited  for  chonical 
usee.    (Wd>er  and  Sauo*,  B.  26.  70.) 

Mylius  and  Forster  (B.  26.  97)  recommend 
a  glass  in  which  ^e  molecular  ratio  of 
SiO,:  CaO:  K,0  (NaiO)  is  7.2:  1:  1.1  as  the 
best  suited  for  oheimoid  apparatus. 


In  an  exhaustive  research  on  the  action  of 
aqueous  solutions  on  glass,  which  cannot  be 
given  in  full  on  account  of  its  great  length, 
the  following  conclusions  are  reached: — 

1.  Solutions  of  caustic  alkaliea  act  on  gjaas 
much  more  strongly  than  HtO,  diasolviiiff  all 
the  constituents  ot  theglass— taatis,  the^aas 
as  such.  Voy  dilute  solutions  form  an  ex* 
oeption. 

2.  Of  the  caustic  alkalies,  NaOH+Ao  has 
the  strongest  action,  then  come  KOH, 
NH4OH,  and  BaOjiHs+Aq  in  the  order 
named. 

3.  Increase  in  temperature  inoreasei  the 
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■trcDcth  of  \he  attack  of  alkalies  very  con- 
BM^mbly. 

4.  At  high  temperatures,  the  ease  with 
which  ^aas  is  attacked  increases  at  first 
rH>icIW'  with  the  concentration  of  the  alkali, 
but  afterwards  more  slowly. 

5.  At  ordmary  tanperatures  very  concen- 
trated alkali  solutions  have  less  action  on 
^asB  than  dil.  solutions. 

6.  Sohitions  of  pure  alkalies,  if  not  too 
cone,  act  less  on  gjass  than  when  contamin- 
ated with  small  amounts  of  SiOi. 

7.  Alkali  carfoonates+Aq  attack  glass 
mudi  more  than  HtO,  even  when  they  are 
very  dilute.  The  action  corresponds  less  to 
that  of  the  caustic  alkalies  than  to  that  of 
other  salts.  With  equivalent  concentration, 
NatCX>i+Aq  has  a  stonger  action  than  KiCOi 
+Aq. 

8.  Tlie  action  of  salt  solutions  on  glass  is  a 
compound  one,  depending  both  on  the  con- 
centration and  the  Kind  of  salt  dissolved,  and 
is  made  up  of  the  action  of  the  HtO  and  the 
salt  in  solution. 

9.  Each  kind  of  attack  is  differently  in- 
fluenced by  the  composition  of  the  glass. 

10.  Solutions  of  those  salts,  the  adds  of 
whidi  form  insol.  Ca  salts,  have  a  stronger 
action  than  HtO,  and  the  action  increases 
with  the  concentration. 

11.  Solutions  of  those  salts,  the  adds  of 
which  form  sol.  Ca  salts,  have  less  action 
than  HtO,  and  the  action  decreases  with  the 
eonoentration.   (Ftfrster,  B.  26. 2494.) 

Data  on  this  subject  published  since  the 
first  edition  of  this  work  have  not  been  con- 
sidered. 

(Hndnic  add. 

Potawinni  |^iicinat6|  KtGlOt* 

Very  ddiquescent.  Sol.  in  HtO  and  adds. 
(Krte  wdMoraht,  B.  28.  733.) 

Gtedntim  (Beryllium),  01. 

Not  attadced  by  hot  or  cold  HtO.  Sol.  in 
cold  dfl.  HNO,+Aq.  (Wtthler,  Pogg.  IS. 
577.) 

8oL  only  in  boiling  cone.  HNO|-|-Aq. 
(Dcbray,A.ch.(3)i4.5.) 

Sol.  in  da.  Ha+Aa.  dil.  and  cone.  HtSOi-h 
Aq,  and  KOH+Aq,  but  insol.  in  NH4OH-I- 
An.    (Wchler,  Debray.) 

SoL  in  hot  HCL  hot  cone.  HNOs,  and  hot 
eooc  HsS04.  (Lcheau,  A.  ch.  1899,  (7), 
11474.) 

Ohyinliim  azoimlde,  GlNt. 

Decomp.  by  hot  HtO.  (Curtius,  J.  pr. 
im,  (2),  58.  292.) 

Ghrfmini  borocarbide,  3GltC,  BfC. 

IosqL  in  HsO.  Easily  sol.  in  mineral  adds 
flBcdalty  HNOa.    (L^betM,  A.  ch.  1899,  (7) 


CiBfGlf.    Stable  m  air. 
Easily  sol.  in  mineral  adds,  cone,  and  dil. 
(Lebeau,  C.  R.  1898,  126.  1349.) 


Gludnum  bromide,  GlBrt. 

Sol.  in  HtO  with  evolution  of  much  h^t. 
fWtthler.) 

Sol.  in  abs.  alcohol.  ^Lebeau,  A.  ch.  1899, 
(7)  16.  484.) 


(Mudnum  carbide,  GltC. 

Decomp.  by  HtO.  Slowly  attacked  by 
cold  or  hot  cone.  HCl  and  HNOs.  Gradu- 
ally but  completdy  sol.  in  dil.  adds.  (Le- 
beau, A.  ch.  1899.  (7),  16.  476.) 

GlCi.   Not  easily  decomp.  by  strong  acids. 

Easily  sol.  with  decomp.  in  dil  adds. 
(Ldbeau,  C.  R.  1896, 121.  497.) 

Gludnum  chloride,  GICI2. 

Anhydrous.  Fumes  and  deliquesces  in  air. 
Sol.  in  HtO  with  hissing  and  evolution  of 
much  heat.   Easily  sol.  in  alcohol.  « 

Insol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
1898.20.828.)  .    ^„ 

Sol.  in  alcohol  and  ether.  SI.  sol.  m  CA, 
CHQi,  CI4  and  CS,.  (Lebeau,  A.  ch.  1899, 
(7)  16.  493.) 

Insol.  in  acetone.  (Naiunann,  B.  1904, 
87.  4329.) 

-I-4H1C).    Very  hvdroscopic. 

Easily  sol.  in  HtO  and  in  alcohol.  (Mie- 
Idtner,  Z.  anorg.  1913,  80.  78.) 

(Mudnum  chloride  ammonia,  GlClt,  4NHt. 
(Mideitner,  Z.  anorg.  1913, 80.  73.) 

Gludnum  chloride  iodine  trichloride, 
2IC1,,  GlClt+8HtO. 
Hygroscopic.    (Weinland,  Z.  anorg.  1902, 
80.  140.) 

Gludnum  ferric  chloride,  GlCl,,  FeCls-hHtO. 
Decomp.  by  HjO.     (Neumann,  A.  244. 
329.) 

Gludnum  mercuric  chloride,  GlClt,  3HgClt+ 
6HtO. 
Sol.  in  HtO.    (Atterberg,  B.  6.  1288.) 

Gludnum  HiaUic  chloride,  3GlClt,  2nCls. 

Cryst.  from  HCl  solution.  (Neumann,  A 
244. 348.) 

Gludnum  stannic  chloride. 
See  Chlorostannate^^^d^w^Qglg 
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GtUCINUM  FLUORIDE,  BA>«iIC 


Glttdnum  fluoride,  bask,  2G10,  5GIF2. 
Sol.  in  H,0.    (L^)cau,  A.  ch.  1899,  (7)  16. 

484.) 

Glttdnum  fluoride,  GIFs. 

deliquescent.  Sol.  in  HtO.  Insol.  in 
anhydroua  HF.  SoL  in  alcohol.  (Lebeau, 
C.R.  1898, 1S».  1421.) 

Sol.  in  HsO  in  all  proportions.  Somewhat 
sol.  in  abs.  alcohol.  Easily  sol.  in  90%  al- 
cohol, also  in  a  mixture  of  alcohol  and  ether. 
Insol.  in  anhydrous  HF.  (Lebeau,  A.  ch. 
1899,  (7)  16.  484.) 

Glttdnum  potassium  fluoride,  GlFt,  KF. 

SI.  sol.  in  HiO.  (Awdejew.)  Much  more 
sol.  in  hot  than  cold  HsO.   (Berzelius.) 

GIFs,  2KF.  Sol.  in  about  50  pts.  HsO  at 
20%  and  19  pts.  boiling  HsO.   (Marignac.) 

Glttdnum  sodium  fluoride,  GIFs,  2NaF. 

Sol.  in  34  pts.  HsO  at  100%  and  68  pts.  at 
18*.    (Marignac.) 

Glttdnum  hydroxide,  GlOsHs. 

Easily  sol.  in  adds.    Sol.  in  HsSOs+Aq. 

Sol.  m  CX)s+Aq:  100  ccm.  sat.  COs+Aq 
dissolve  0.0185  g.  010.  (Sestini,  Gazz.  ch. 
it.  20. 313.) 

Also  sol.  m  KOH,  NaOH,  NH4OH,  or 
(NH4)tOO|-}-Aq,  especiaUv  when  freshly  pre- 
dpitated:  also  m  NasCOi,  or  KsCOs+Aq. 
(Debray.) 

Insol.  in  NHiOH+Aq  containing  NH4CI-I- 

Very  si.  sol.  in  lisCOi+Aq.    (Gmelin.) 
Sol.  m  HsS04+Aq.    (Berthier.) 
Sol.  in  BaOsHs+Ao,  from  which  it  is  pptd. 
by  NH4  salts,  but  not  by  boiling.    Sol.  in 
boiling  NH4Cl+Aq  when  freshly  pptd. 

Sol.  in  NH4F+Aq.  (Hehnholt,  Z.  anorg.  8. 
130.) 

Solubility  of  GlOsHs  in  NaOH+Aq. 


Q.  Na  in  20  ccm. 

0.  QI.  in  20  ccm. 

0.3358 

0.6717 
0.8725 
1.7346 

0.0358 
0.0882 
0.1175 
0.2847 

(Rubenbauer,  Z.  anorg.  1902,  80.  334.) 

When  glucinum  hydroxide  is  treated  with 
alkali,  more  dissolves  at  first  than  corresponds 
with  the  true  eauilibrium  under  the  prevail- 
ing conditions,  for  such  solutions  spontane- 
ously deposit  more  or  less  glucinum  hvdrox- 
ide  according  to  the  concentration.  (Ruben- 
bauer.) 


Solubility  of  freshly  pptd.  GlOsH^  in  NaOH  -h 
Aq  at  room  temperature. 


In  the  first  two  cases  the  values  were  ob- 
tained by  adding  to  GlCls+Aq  at  0"*.  ice  cold 
NH4OH  and  treating  the  ppt.  with  XaOH-f 
Aq*.  In  the  remaining  cases  by  dissolving 
basic  GlOOs  in  HCl  andpouring  into  NaOH+ 
Aq.    (Haber,  Z.  anorg.  1904,  88.  386.) 

Solubility  of  GlOsHs,  which  is  one  wedc  bid' 
in  NaOH-f  Aq  at  t*. 


NaOH 


1-N 
2-N 

M-N 
1-N 
2-N 

H-N 
1-N 
2-N 


20-23* 

20-23* 

20-23* 

50-53* 

50-53* 

50-53* 

100* 

100* 

100* 


Q.  010  in  1  L 


0.060 
0.170 
.570 
.060 
.230 
.900 
.080 
0.290 
1.020 


0. 
0. 
0. 
0. 
0. 


(Haber.) 
Solubility  of  GlOsHs  in  NaOH-f  Aq  at  25* 


Q.  mols. 


Ql. 


0.0330 

0.0492 

0.0841 

0.089 

0.101 

0.143 

0.202 


(Wood,  Chem.  Soc.  1910,  97. 884.) 

Insol.  in  NHiOH-l-Aq  and  in  alkyl  Aw^iwAt, 
(Renz,  B.  1903,  86.  2753.) 

Sol.  in  GlS04+Aq.  (Parsons,  J.  pliyB. 
Chem.  1907, 11.  658.) 

A  form  insoL  in  adds  and  alkalies  can  be 
obtained  by  sufficiently  long  heating  in  boil- 
ing HsO,  NasCX),-fAa,  NH40H-hAq,  or 
solutions  of  NaOH  or  KOH  so  dil.  that  the 
GlOsHs  is  either  insol.  or  very  si.  sol.  therein. 
(van  Oordt,  C.  C.  1906,  I.  108.) 

100  ccm.  of  glycerine HhAq  containing  about 
60%  by  vol.  of  glycwine  dissolve  0.1  g.  GK), 
(MUller,  Z.  anorg.  1905,  48.  322.) 

Contains  V>HsO  (Sohaffgotsch);  ViH,0  (Ai- 
terbag).        Digitized  by  V^OOgie 


GLUCINUM  SELENIDE 
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Solubility  of  GlOiHt,  which  has  been  boiled  with  alkaU.  in  various  solvents. 


ADcAUuaed 

Time 

Solvent 

SolubiUty 

10-N  NaOH 

NaOH 
NaOH 

2J^hr8. 

Longtime 
2hr8.     - 

0.106-N  NaOH 
0.39-N    NaOH 
0.97-N    NaOH 
2.0-N      NaOH 
2.0-N      NaOH 
10-N  K,CO, 

DU.  HCl 
Hot  cone.  HCl 
Dil.  acetic  acid 

1  mol.  GlOsH,  :  331  mole  NaOH 

1  mol.  G10,H,  :  183  mole  NaOH 

1  mol.  G10,H,  :  91.8  mole  NaOH 

1  mol.  GlOsH,  :    49  mole  NaOH 

1  mol.  GIO2H,  \    49  mole  NaOH 

Insol. 

SI.  sol. 

Slowly  sol. 

Almost  insol. 

KOH 

TiU  flocculent 
ppt.  appeared 

1-N  KOH 

1-N  NaOH 
Warm  dil.  HCl 

Insol. 
Sol. 

H-N  Na,CO, 

[}f-NNa,CO,for 
then  Vit-N  Na,CX), 
for                           * 
♦ 

Shrs. 

3hr8.  and 

4hr8. 

1-N  NaOH 
DU.HCl 

1-N  NaOH 
DU.  HCl 

EasUvsol. 

SI.  sol. 
Slowly  sol. 

«-N  K,CO, 
10-NK,CO, 

6hrs. 
Short  time 

10-N  K,CO, 

1-N  NaOH 

Cold  10-N  K2CO, 

Insol. 

EasUysol. 

Very  slowly  sol. 

NH^OH 

Shrs. 

}^N  NaOH 

Very  si.  sol. 

(Haber.) 


(Hndniim  iodide,  GUt. 

Sol.  in  H^  with  evolution  of  much  heat. 
(W6hl».) 

Decomp.  in  moist  air  and  by  H]0. 

SoL  in  abs.  alcohol.  Insol.  m  most  neutral 
organic  solvents,  as  benzene,  toluene,  etc. 
(Lebemi,  C.  R.  1898, 126. 1273.) 

InsoL  in  CtH«,  CtHi  and  oU  of  turpentine. 
Easfly  soL  in  CSs.  Sol.  in  anhydrous  alcohols 
without  evolution  of  heat  (Lebeau,  A.  ch. 
1899,  (7)  16.  490.) 

I    Gtodnnm  iodide  ammonia,  2GII2,  3NHs. 
Pj)t.    (Lebeau,  A.  ch.  1899,  (7)  16.  492.) 

\    (Hndmrni  oxide,  GIO. 

CryttaUine,  Insol.  in  acids  except  cone. 
H,80«.    (Ebdmen.  C.  R.  82.  710.i 

AmorphouB.  Absolutely  insol.  in  HsO. 
The  higher  the  temp,  to  wnich  the  substance 
has  beoi  heated  the  more  insol.  is  it  in  acids. 
hiaoL  in  NH40H+Aq  or  (NH4),C0,+Aq. 
laaoL  in  cone.  NHiCl+Aq,  or  KOH,  and 
NaOH-fAq.    (Roee.) 

When  obtained  by  ignition  of  GISO4.  it  is 
nnr  abwly  but  completely  sol.  in  HCl,  and 
HA)4+Aq.    (Roee.) 

IdsoL  in  hirdradds.  Sol.  in  cone.  H1SO4. 
(Lebeau,  C.  R.  1896^128.  819.) 

Insol.  in  liquid  NHs.  (Gore,  Am.  ch.  J. 
1896,  20.  828.) 


Glucinum  peroxide  basic,  2GIO2,  3G10. 

-h8HHjO.  (Komarovski,  Chem.  Soc. 
1913,  104  (2)  707.) 

Gludnum  oxybromides. 

Sol.  in  H2O  if  three  or  less  equivalents  of 
base  are  present  to  one  of  acid;  insol.  if  more 
of  Uie  base  is  present.  (Ordway,  Am.  J.  Sci. 
(2)  26.  207.) 

(Hudnum  oxychloride,  GlaOCli«GIO,  GlCls. 

Insol.  in  HaO. 

3G1C1,,  2G10+2H,0  (?).  Sol.  in  H,0. 
(Atterberg.) 

.  GlCl,,  3G10-f  3H,0  (?).  Sol.  in  H,0,  but 
solution  soon  becomes  doud^r  and  deposits  a 
fine  ppt.  By  boiling  the  solution  it  is  decomp. 
into  above  salt,  and  GlCl,,  12G10,H,-}- 
lOHjO,  which  is  insol.  in  HiO;  decomp.  into 
GlOtHt  by  washing.  Sol.  in  adds.  (Atter- 
berg.) 

Glucinum  oxyfluoride,  5GlFt,  2G10. 

ReadUy  sol.  in  HtO.    (Lebeau,  C.  R. 
126. 1419.) 

Gludnum  phosphide. 
Decomp.  by  H,0.    (Wtthler.) 

Gludnum  selenlde.  ^^  . 

SI.  sbl.  in  H2O.    (BeraeUus;pOgle 


GLUCINUM  SULPmDE 


Gludnum  sulphide. 

Slowly  sol.  without  decomp.  m  HtO,  but 
easily  decomp.  by  acids.    (Wiihler.) 

Gold,  Au. 

Gold  which  has  been  pptd.  from  AuCli+ 
Aq  by  FeSOi  is  si.  sol.  in  HCl.  (Awwkiew, 
Z.  anorg.  1909,  61.  10.) 

Not  attacked  by  HaO.  Insol.  in  HNOi  or 
HCl+Aq.  Easily  sol.  in  aqua  regia  or  any 
mixture  evolving  CI  or  Br.  Sol.  in  selenic 
acid,  or  antimonic  acid+Aq;  lees  easily  in 
arsenic  acid+Aq.  Sol.  in  mixtures  of  HCl 
and  nitrates,  or  HNOi  and  chlorides;  also  in 
(NaCl+KNO,-fK,Al,(S04)4)+Aq(?).  Inaol 
in  HsSOi,  except  in  i>resenoe  of  KMnOi, 
HNOs^  or  HlOf.  Sol.  in  a  solution  of  I  in 
ether  m  direct  sunlight. 

Sol.  in  solutions  of  ferric,  and  cuprio  salts. 

Sol.  in  HCl+Aq  containing  HtCrOi, 
H,Mn04,  HjSeOi,  HjAsO*,  or  FeCli.  (Wurtz). 

Attacked  by  fuming  HCl  (sp.  far.  1.178)  at 
ord.  temp,  in  direct  light.  especiaUy  in  the 
presence  of  a  trace  of  MnCis,  but  not  attacked 
m  the  dark  even  in  the  presence  of  this  salt. 
(Berthelot,  C.  R.  1904, 188. 1298.) 

100  com.  hot  cone.  HCl  dissolve  0.008  g. 
yellow  Au  powder  in  4  hours.  (Etanriot  and 
Raoult,  C.  R.  1912, 166.  1086.) 

Upon  boiling  25  and  50  cc.  HCl-f  Aq  (sp. 
1.178),  dil.  to  125  cc.  with  250  mg.  sheet 
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250  mg.  for  several  hours,  there  was  no  loss 
of  wei^t  of  Au.  (McCaughey,  J.  Am.  Chem. 
Soc.  1909,  81.  1263.) 

From  5  g.  finely  divided  ordinary  yellow 
pold:  100  cc.  HNOi  of  22*  B.  dissolve  0.002  g. 
m2hrs. 

100  cc.  HNOa  of  32''  B.  dissolve  0.0119  g. 
in  2  hrs. 

100  cc.  HNO,  of  36*  B.  dissolve  0.028  g. 
in  2  hrs. 

100  cc.  HNOs  monohydrate  dissolve  0.076 
g.  in  2  hrs.  (Hanriot  and  Raoult,  C.  R-.  1912, 
166. 1085.) 

From  5  g.  brown  gold: 

100  ccm.  HNOi  of  22""  Baume  dissolve 
0.006  g.  in  2  hrs. 

100  ccm.  HNOs  of  32"*  Baume  dissolve 
0.039  g.  in  2  hrs. 

100  ccm.  HNOs  of  36*"  Baume  dissolve 
0.078  g.  in  2  hrs. 

100  ccm.  HNOs  monohydrate  dissolve  1.540 
g.  in  2  hrs.    (Hanriot  ana  Raoult.) 

SI.  sol.  in  boiling  HNOs  (sp.  ^.-1.42). 
The  solution  deposits  Au  by  btandmg  several 
days.  (Dewey,  J.  Am.  Chem.  Soc.  1910,  82. 
320.) 

Best  composition  of  aqua  regia  for  dissolv- 
ing Au  is  200  cc.  HCl  (sp.  gr.  1.1946)  45  cc. 
HNOi  (sd.  fpr,  1.4)  and  245  cc.  HtO.  1  pt. 
Au  is  sol.  m  4.3  pts.  of  such  a  mixture. 
(Priwoznik,  C.  C.  1910,  H.  17430 

Sol.  in  1  pt.  HNOi +4  pts.  HCl  as  rwre- 
s^iting  the  most  economical  mixture.  (Fri- 
woznik,  Chem.  Soc.  1911,  100.  (2),  484.) 


Easily  sol.  in  nitrosulphonic  add  from  sah- 
phuric  add  manufacture,  when  mixed  with 
equal  parts  cone.  HCl+Aq.  (Bomtrager, 
Rep.  anal.  Ch.  1887.  741.) 

Sol.  in  hot  cone.  H1SO4  in  the  presence  of 
MnO,,  Mn,Oi,  MniO*,  PbO,,  Pb,0,,  PbiO*, 
CrOs,  CrOi  and  NitOs.  Solution  also  takes 
place  slowly  in  the  cold.  Sol.  in  hot  Hs^«+ 
KMnOi.  Slowly  sol.  in  cold,  more  rapidly  in 
hot  H,S04+HNOs.  (Lenher,  J.  Am.  Chem. 
Soc.  1904,  26.  550.) 

Sol.  in  a  hot  solution  of  crystalline  telliiric 
add  in  HsSO*  or  H1PO4. 

Sol.  in  hot  H1PO4  in  the  presence  of  MnOt, 
MnsOi,  Mns04,  the  higher  oxides  of  lead, 
CrOs,  chron^um  tetroxide  and  nic^elic 
oxide.  Solution  takes  place  more  slowly  in 
the  cold.  Sol.  in  hot  H1PO4  in  the  presence 
of  KMnOi.  Slowly  sol.  in  a  cold,  more 
rapidly  sol.  in  a  hot  mixture  of  H1PO4  and 
HNO,. 

Sol.  in  hot  arsenic  add  in  the  presence  of 
MnOa,  MnsOs  andi  Mni04.  (L^iher,  J. 
Am.  Chem.  Soc.  1904,  26.  550.) 

Gold  leaf  is  not  attacked  by  cold  cone. 
HsSe04,  when  completely  free  from  halogens, 
but  is  dissolved  by  cone.  HtSe04  at  300*". 
(jLenher,  J.  Am.  Chem.  Soc.  1902,  84.  354.) 

Solubility  of  thin  sheet  Au  in  HCl  solution 
of  iron  alum. 


Time, 
hours 


Mg.  Au  diflsolvod 


Ig.  Fe 
25CC.HC1 


Ig.  Fe 
SOcc.HCI 


2  g.  Fe        2  g.  Fe 
25CC.HC1   50CC.HC1 


T«np.  3&-43^ 


16 

1.00 

1.30 

1.08 

1.47 

22 

1.12 

1.55 

1.20 

1.81 

40 

1.52 

2.15 

1.82 

2.75 

46 

1.71 

2.34 

2.02 

2.»5 

64 

1.96 

3.10 

2.60 

3.79 

72 

2.12 

3.30 

2.83 

4.05 

89 

2.32 

3.65 

3.22 

4.65 

100 

2.40 

3.76 

3.38 

4.81 

113 

2.45 

3.95 

3.51 

5.12 

124 

2.60 

4.09 

3.63 

5.39 

161 

2.78 

4.36 

3.95 

5  96 

185 

2.90 

4.49 

4.11 

6  22 

Temp.  98-100**. 


1 

1.13 

0.78 

1.15 

2 

1.99 

1.74 

2.56 

4 

3.46 

3.31 

4.55 

16 

10.09 

11.37 

13.15 

20 

12.20 

13.72 

15.59 

24 

14.37 

16.49 

17.% 

36 

17.38 

23.27 

22.07 

42 

18.79 

26.30 

24.62 

54 

20.94 

31.39 

29.49 

59H 

21.64 

33.12 

30.64 

1.27 
2  86 
5.06 
15.56 
19.41 
23.29 
31.73 
35.29 
42.11 
44  43 
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The  solution  contained  the  given  amounts 
of  Fe  as  iron  ahun,  the  sp.  gr.  of  the  HCl 
was  1.178.  and  the  solutions  duuted  to  125  cc. 
(McCaughey,  J.  Am.  Chem.  Soc.  1909,  81. 
1263.) 

The  solvent  action  of  ferric  salt  occurs 
even  in  pressice  of  a  ferrous  salt,  but  de- 
creases with  increase  of  concentration  of 
ferrous  salt.    (McCaughey.) 


Solubiltty  of  thin  sheet  Au  in  HCl  solution 
of  CuCl,. 


Ttme. 
hooxs 


Mg.  Au  dissolved 


Ig.  Cu 
25ccHCl 


Ig.  Cu 
SOcc.HCl 


2  g.  Cu        2  g.  Cu 
25CC.HC1  SOcc.HCl 


Temp.  38-43°. 


19 

0.03 

0.26 

0.05 

25 

0.09 

0.36 

0.05 

43 

0.10 

0.54 

0.14 

49H 

0.12 

0.61 

0.15 

66H 

0.11 

0.76 

0.17 

78 

0.14 

0.87 

0.22 

91 

0.14 

0.92 

0.24 

102 

0.16 

1.02 

0.27 

139 

0.18 

1.34 

0.32 

163 

0.23 

1.60 

0.39 

0.39 
0.54 
0.94 
1.07 
1.40 
1.58 
1.75 
1.90 
2.45 
2.84 


Temp.  98-100** 


1 

4 

16 

20 

26 
38 
43 

48 
60 


0.15 

0.34 

0.17 

0.55 

1.23 

0.65 

1.34 

5.00 

2.12 

1.63 

6.5*^ 

2.78 

2.17 

9,13 

3.59 

3.13 

13.98 

5.07 

3.61 

16.54 

5.77 

4.07 

19.26 

6.26 

4.82 

26.37 

7.47 

0.46 
1.35 
8.80 
11.86 
15.70 
23.14 
26.62 
30.80 
39.09 


Conditions  the  same  as  above  for  HC1+ 
iron  alum.    (McCaughey.) 


Findy  powdered  gold  is  sol.  in  cone  HCl 
in  the  presence  of  alcohol,  etc. 

00802  g.  Au.  is  soL  in  100  co.  HCl+lOO  cc. 
CH/)H. 

QSXaO  g.  Au.  is  sol.  in  100  cc.  HCl+lOO  cc. 
CHC1». 

0Md6  g.  Au.  is  sol.  in  100  cc.  HQ+lOO  cc. 
CAOH. 

0.0190  g.  Au.  is  sol.  in  100  cc.  HCl+lOO  co. 
CyEuOH. 

Oi)125  g.  Au.  is  sol.  in  100  cc.  HCl+50  cc. 
0CliCH(OH),. 

.      (Aweridew,  C.  C.  1908,  H.  1666.) 


Solubili^  of  Au  which  has  been  pptd.  from 
AuCli+Aq  by  various  precipitants  in 
HCl+formaldehyde. 


HCHO 

HCl 

Au  dis- 

Au used  was 

(40%) 

(1.19) 

solved 

pptd.  from 
AuCU+Aq.  by 

ccm. 

oom. 

s- 

150 

150 

0.0007 

FeS04 

100 

100 

0.0006 

t( 

126 

25 

0.0008 

If 

100 

200 

0.0009 

sugar 

150 

160 

0.0003 

oxalic  acid 

250 

250 

0.0002 

If 

600 

500 

0.0008 

FeS04 

100 

600 

0 

oxalic  acid 

100 

200 

0.0004 

it 

100 

200 

0 

tt 

150 

300 

0.0006 

sugar 

260 

125 

0.001 

« 

150 

75 

0.0013 

FeSO« 

100 

200 

0.0008 

tt 

100 

200 

0.0006 

HCHO 

100 

100 

0.0005 

tt 

180 

540 

0 

360 

720 

0.001 

FeSO, 

360 

720 

0.0019 

sugar 
FeSO« 

209 

400 

0.0013 

In  the  last  four  cases  the  solubility  was 
determined  at  the  ordinary  temp.;  m  the 
first  sixteen  the  gold  was  boiled  with  the 
mixture  of  HCl  and  HCHO. 

(Aweridew,  Z.  anorg.  1909,  61. 3.) 


Solubihty  of  Au  in  boiling  HC1+ 
paraformaldehyde. 


(CHiO)« 

HCl 
(1.19) 

Dissolved 

All    0 

Au  used  was 

pptd.  from 

AuCU+Aq.  by 

8. 

5 

25 

0.0005 

FeS04 

6 

25 

0.0004 

oxaUc  acid 

25 

126 

0.006 

sugar 
CEK)H 

20 

400 

0.0024 

20 

400 

0.0034 

CH,OH 

20 

400 

0.003 

tt 

20 

400 

0.0065 

sugar 
formic  acid 

20 

400 

0.0044 

20 

400 

0.0005 

tt 

40 

400 

0.001 

CH,OH 

20 

300 

0.0024 

FeSO* 

20 

300 

0.003 

it 

10 

200 

0.0008 

CHiOH 

10 

200 

0.0006 

oxaHe^^ 

60 

120 

0.0015 

F^r" 

(Aweridew.) 
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Solubility  of  Au  in  boiling  HCl+methyl 
alcohol. 

CHiOH 

HCI 

DiMolved 
Aug. 

Au  used  was 

(99%) 

(1.19) 

pptd.  from 
AuCl«+Aq.  by 

ccm. 

100 

100 

0.0302 

FeS04 

150 

150 

0:0043 

oxalic  acid 

150 

150 

0.028    . 

sugar 

25 

25 

0.001 

CH4OH 

50 

50 

0.0002 

oxalic  acid 

50 

50 

0.0005 

CH,OH 

50 

50 

0.0002 

oxalic  acid 

50 

50 

0.0015 

FeS04 

50 

50 

0.002 

tt 

100 

100 

0.0009 

oxalic  acid 

500 

500 

0.0128 

FeSO* 

1000 

1000 

0.0281 

(t 

50 

100 

0.0084 

<i 

100 

200 

0.0006 

<i 

100 

300 

0 

ft 

75 

25 

0.005 

H(X)H 

90 

30 

0.005 

(t 

75 

25 

0.0014 

tt 

80 

20 

0.0005 

it 

100 

50 

0.0018 

FeS04 

100 

50 

0.0008 

CH,OH 

50 

200 

0.001 

tt 

(Awerkiew.) 

Solubility  of  Au  in  boiling  HCI -{-ethyl 
alcohol. 


CtHiOH 

HCI 

Diasolved 
Au  g. 

Au  used  was 

(95%) 

(1.19)  . 

pptd.  from 
AuCli+Aq.  by 

ocm. 

ccm. 

25 

50 

0.0006 

FeS04 

100 

200 

0.0111 

tt 

200 

400 

0.0017 

it 

150 

50 

0.0003 

sugar 

100 

300 

0.0004 

100 

100 

0.0015 

tt 

200 

200 

0.0055 

CHjOH 

250 

250 

0.0021 

sugar 
FeS04 

300 

300 

0.0197 

1000 

1000 

0.007 

CH,OH 

150 

150 

0.008 

« 

(Awerkiew.) 

Solubility  of  Au  in  boiling  HCl+amyl 
alcohol. 


C»HnOH 


100 
100 
150 
100 
150 
300 
200 
500 


HCI 

(1.19) 

S. 


100 
200 
150 
100 
50 
100 
200 
500 


Dissolved 
Au  g. 


0.019 

0.0048 

0.0024 

0.0027 

0.0032 

0.0023 

0.0067 

0.028 


Au  used  was 

pptd.  from 

Au(5l«+Aq.  by 


FeS04 
« 

sugar 

tt 

FeS04 

C»HuOH 

FeS04 


(Awerkiew.) 


Solubility  of  Au  in  boiling  HQ+pbeiK^ 


C«H»OH 


10+25 
10 
20 
25 
25 
50 
25 
25 


HCI 
(1.19)  g. 


100 
40 
50 
100 
150 
200 
250 
250 


Dissolved 
Aug. 


0.001 

0.0004 

0.0003 

0.0005 

0 

0.0005 

0.0005 

0.0012 


Au 

pptd.  froin 
AuCl»-hAq.  by 


CiH,OH 
oxalic  acid 

FeS04 
HCX)H 

FeS04 


(Awerkiew.) 
Solubility  of  Au  in  boiling  HCl+chl(»t>fonn. 


CHCU 

s- 


50 
100 
100 
150 
200 
250 
300 


HCI 

(1.19) 

Dissolved 

8. 

Au  g. 

100 

0.0009 

100 

0.023 

100 

0.0017 

50 

0.0012 

400 

0.0024 

250 

0.002 

300 

0.0106 

Au  used  was 

pptd.  from 

AuCI«+Aq.  by 


Fe804 


sugar 


(Awerkiew.) 

Colloidal  gold  is  sol.  in  dO.  alkalies.  (PaaL 
B.  1902,  86.  2236.) 

Rather  quickly  sol.  in  10-15%  solution 
I  in  KI+Ag. 

Very  slowly  sol.  in  5%  solution  of  I  in  Kl-h 

Scarcely  sol.  in  more  dil.  solution  of  I  in 
KI-fAq. 

EasUy  sol.  in  10%  NH4l-f  I.  Less  easUy 
sol.  in  5%  NH4l-fI.    (Dttring.) 

Sol.  in  cold  NasS-f  Aq  when  NaiS  is  present 
in  proportion  of  843  pts.  NaiS  to  1  pt.  Au. 
(Becker,  SiU.  Am.  J.  (3)  88.  199.) 

In  finely  aivided  state  Au  is  soL  in  boflinc 
KCN-f  Aq.  Not  attacked  by  bdling  H^Oi 
-hAq.    (Vogel,  J.  pr.  20.  366.) 

Solubility  of  Au  (disks)  in  KCN-|-Aq  with 

(A)  oxygen  passed  through  solution,  and 

(B)  agitated  with  oxygen. 


%KCN 

g.  Au  dimolved  in  24  hours 

A 

B 

1 

5 

20 

50 

0.00S45 
0.01355 
0.0115 
0.00505 

0.0187 
0.0472 
0.0314 
0.106 

(Maclaurin,  Chem.  Soc.  1893,  68.  729.) 

The  solution  of  Au  in  KCN+Aq  is  es- 
sentially hastened  by  sunlight.  (OUdecott, 
Proc.  Cfhem.  Soc.  1904, 2(^)|9fc;^^ 
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The  prosttice  of  oxysen  is  necessary  for 
the  solution  of  Au  in  KCN+Aq.  The  rate 
of  solution  of  Au  in  KCN+Aq  varies  with 
the  streojsth  of  the  solution,  being  small  for 
cone,  solutions,  increasing  as  the  solution 
becomes  more  oilute,  reaching  a  maximum  at 
0^%  KCN.  and  then  again  diminishing. 
(Madaurih,  Chem.  Soc.  1895,  67. 211.) 

Solubility  of  Au  (strips)  in  dil.  KCN+Aq. 


%KCN 


0 

0.0005 

0.001 

0.0016 

0.002 

0  00325 

0.004 

0.008 

0.016 

0.0325 

0.065 


Mg.  Au  diasolired  in  24  hours 


0.010 

0.043-0.07 

0.10-0.23 

0.16 

0.44 

1.77 

4.29 

48.43 

74.96 

•150.54 

168.12 


(Christy,  Elektroch«n.  Z.  1901,  7.  205.) 

Rnely  divided  metallic  gold  is  completdy 
■ol.  at  the  Old.  temp,  in  solutions  of  potas- 
flioin  ferrocsranide.  Solution  takes  place 
very  slowly  even  when  the  potassium  ferro- 
cyanide  solution  is  boih'ng.  (Beutel,  Z. 
anon.  1912.  78.  158.) 

SoL  in  RbClJ-f-Aq.  (Erdmann,  Arch. 
Pharm,  1894.  2S2.  30.) 

Not  attacked  by  FeCli+Aq  when  air  is 
eKhded  but  very  energetically  attacked  in 
presence  of  HCl  and  oxygen.  (Mcllhiney, 
Am.  J.  Sd.,  1896,  (4),  2. 293.) 

Not  attacked  by  several  days  heating 
'  with  SOa,  at  150*.  At  200**  there  is  d. 
action  in  10  days.  (North,  J.  Am.  Chan. 
Soc.  1912,  M.  892.) 

dOsClt  in  excess  dissolves  pulverulent  Au 
by  several  hours  heating  at  160^.  (North, 
Bdl.8oc.(4).9.647.) 

SoL  in  PCla.  (Baudrimont,  A.  ch.  (4)  2. 
416.) 

Easily  soL  in  add  solutions  of  thiocar- 
btmide  especially  in  presence  of  suitable 
oridiiing  compounds.  (Moir,  Chem.  Soc 
im,  89. 1345.) 

Gdd  aneniddy  AuAs. 

H|0  or  alcohol  stowly  extracts  As;  HNOa+ 
Aq  converts  into  Au  and  HyAsOi.  Sol.  in 
Aqoa  regia.  Not  attacked  by  cold,  decomp. 
by  hot  cone.  H1SO4.  (Tivoli,  C.  C.  1887. 778; 
J.  B.  1887.  610.) 


Gildbismiit]iide,Au,Bi. 
Min.  Maldomte.    Sol.  in  aqua  regia. 

Uroos  bromide,  AuBr. 
InsoL  in  HsO.     (Thomsen,  C.  C.  1860. 

«05.) 


Insol.  in  H,0,HNO,,  H,S04. 

Sol.  in  NHiOu+Aq.  with  decomp. 

Decomp.  by  HBr  and  KBr+Aq.  Sol.  in 
KCN+Aq  without  decomp.  Slowlj  decomp. 
by  alcohol,  eth^  acetone  and  moist  CHClf. 
(Lengfeld,  Am.  Ch.  J.  1901,  26.  325.)       . 

Gold  (auroauric)  bromide,  AusBri. 
Not  deliquescent.    HsO  or  ether  dissolves 

out  AuBr,.    (Thomsen,  C.  C.  1860. 606.) 
Does  not  exist.    (KrOss,  B.  20. 640.) 
Existence  is  maintained  by  Peta'sen.    (J. 

pr.  (2)  46.  334.) 

Auric  bromide,  AuBrs. 

Not  deliquescent.  Slowly  sol.  in  HtO,  mme 
readily  in  ether. 

Can  be  recryst.  from'AsBr,,  SbBr,,  TiBrt 
or  SnBrt.  (lindet.  Bull.  Soc.  1886,  (2)  48. 
149.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Anrous  idiosidionis  Iribromide,  AuBr,  FBri. 
Decomp.  by  HsO.    (Lindet,  J.  pr.  (2)  82. 
494.) 

Auric    ^osphorus    pen/abromide,    AuBr,, 
PBrj. 
Decomp.  by  HsO.   (Lindet.) 

Aurous    bromide    phosphorus    (nchloride, 
AuBr,  PCU. 
Decomp.  by  HsO.    (Lindet.) 

Auric   mseodymium  bromide, 
PrBrs,  AuBr,+10HsO. 
Very  sol.  in  HsO;  sol.  in  cone  HBr.    (Von 
Schule,  Z.  anorg.  1898,  18.  355.) 

Aurous  bromide  ammonia, 
AuBr,  2NH,. 

Decomp.  by  HsO  and  dil.  HQ. 

Sol.  in  aqua  regia.  (M^er,  C.  R.  1906, 
148.281.) 

Gold  carbide,  AusCs. 

Fpt,  Decomp.  by  boiling  HsO  without 
evolution  of  CsHs.  Decomp.  by  HCl  with 
evolution  of  CsHs.  (Mathews,  J.  Am.  Chem. 
Soc.  1900,  22. 110.) 

Aurous  chloride,  AuCl. 

Insol.  in  H^,  but  gradually  decomp. 
thereby  into  Au  and  AuCU.  (Tnomsoi,  J. 
pr.  (2)  18.  341.) 

Insol.  m  HsO  and  dil.  HNOs. 

Decomp.  by  cone.  HNOi  to  Au  and  AuCls. 

Sol.  in  HCl,  HBr  and  in  sol.  of  alkali 
chloride  and  bromides,  with  decomp. 

Decomp.  by  alcohol,  ether  ana  acetone. 
(Lengfeld,  Am.  Ch.  J.  1901,  26.  324.) 
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Gdd  (auric)  chloride,  AuCls. 

Deliquescent.  Very  sol.  in  HiO.  Sol.  in 
1.47  pts.  HtO.  (Abl.)  Sol.  in  cone.  HCl,  or 
HNOs+Aq  without  aecomp. 

AsCIi  dissolves  about  22%  at  leO"*  and 
2.5%  at  15*.  Solubility  in  SbCU  is  about  the 
same.  Much  less  sol.  in  SnCU  or  TiCli, 
SnCU  dissolving  4%  at  160**  and  hardly  a 
trace  at  O"".  Very  si.  sol.  in  hot  or  cold  S1CI4. 
(Lindet.  BuU.  Soc.  (2)  45.  149.) 

SI.  sol.  in  liquid  NH|.  (Franklin  and  Kraus, 
Am.  Ch.  J.  1898,  20.  829.) 

Sol.  in  alcohol  with  gradual  deoomp. 
(Qmelin.)  Sol.  in  ether  with  decomp.  in  li^t 
or  on  long  standing.  Ether  extracts  AuCU 
from  AuCls+Aq  (ftt>ust).  Sol.  in  volatile 
oils  with  gradual  decomp. 

Sol.  in  ether.  (Mylius,  Z.  anorg.  1911,  70. 
207.) 

Very  sol.  in  ether.  (\rillst&tter,  B.  1903, 
86. 1830.) 

Completely  sol.  in  ether.  (Frank,  C.  C. 
1913,  n.  541.) 

Insol.  in  or  decomp.  by  alcohol,  ether,  CSt, 
CA>  oil  of  turpentine,  pentane,  hexane, 
CHClt,  CCI4,  ethyl  mtrate,  nitrobenzol, 
ethyl  acetate,  ethyl  propionate  and  P3rri- 
dine.  (Lenher,  J.  Am.  Chem.  Soc.  1903,  26. 
1138.) 

-f2H,0.    (Thomsen.) 

AuroAuric  chloride,  AusCU. 

Decomp.  by  HtO  into  AuCls  and  AuCl. 
(Thomsen,  J.  pr.  (2)  18.  357.) 

Does  not  exist.  (KrOss  and  Schmidt,  J. 
pr.  (2)  88.  77.) 

Existence  is  maintained  by  Christensen. 
(J.  pr.  (2)  46. 328.) 

Auric  chloride  with  MCI. 
See  Chloraurate,  M. 

Auric  nitrosyi  chloride,  AuCls,  NOCl. 

Sol.  in  HtO  with  decomp.  (Sudborough, 
Chan.  Soc.  69. 662.) 

Aurous  phosphorus  trichloride,  AuCl,  FCls. 
Decomp.  by  H|0.    Sol.  in  about  100  pts. 
PCls  at  15'',  and  about  8  pts.  at  120*'.   Sol.  in 
AsCl,.    (Lindet,  C.  R.  101.  1492.) 

Auric  phosphorus  pen/achloride,  AuCl«,  PCU. 
Decomp.  by  H^.    Nearly  insol.  in  PCU. 
Sol.  inAsCli.    (Lindet.) 

Aurous  potassium  chloride,  AuCl,  KCl. 

Decomp.  by  HtO  or  HCl-fAq  into  KCl, 
KAuCU,  and  Au.    (Bersehus.) 

Auric  potassium  chloride. 
See  Chloraurate,  potassium. 

Auric  selenium  chloride,  AuCls,  SeCU. 

Decomp.  by  HjO.  Sol.  in  AsCls.  (Lindet, 
C.  R.  101. 1492.) 


Gold  (aurous)  sodium  chloride,  AuClj  NaCI. 

Insol.  in  HjO.  Sol.  in  alcohol.  (Mallet, 
J.  Pharm.  8. 447.) 

Formula  is  4NaCl,  AuCl,  AuCli.  (JOrgen- 
sen.) 

Auric  sodium  chloride. 
See  Chloraurate,  sodium. 

Auric  sulphur  chloride,  AuCli,  SCI4. 

Easily  deoomp.  by  HtO.  (Lindet,  C.  R. 
101. 1492.) 

Aurous  chloride  ammonis,  AuCl,  NHt. 

Ppt.  Unstable.  (Diemer,  J.  Am.  Chem. 
Soc.  1913,  86.  554.) 

AuCl,  3NH|.  Decomp.  by  HtO  and  dil. 
acids. 

Sol.  in  aqua  regia.  Sol.  in  cone.  HsSGi 
with  decomp.    (Meyer,  C.  R.  1906, 148. 282.) 

AuCl,12NH,.    (Meyer.) 

Auric  fluoride,  AuFs. 

V^  unstable. 

Is  incapable  of  existence  not  only  in  pres- 
ence of  HtO  but  under  the  ordinarv  conditiona 
met  with  in  the  laboratory  and  in  nature. 
(Lenher,  J.  Am.  Chem.  Soc.  1903,  26.  1138.) 

Auric  hydroxide,  AuO|H|. 

Nearly  insol.  in  most  adds.  Easily  sol.  in 
very  cone.  HN0s4-Aq  (Proust),  from  which 
all  AuOsHi  is  separated  oy  dilution  (Fr«ny). 
Extremely  si.  sol.  in  fummg  HNOs.  Sol.  in 
dil.  HNOi+Aq  when  pure  (KrOss,  A.  287. 
281).  Not  attacked  by  HtPOi.  InaoLinHF. 
Sol.  in  HCL  or  HBr+Aq  (Premy). 

Sol.  in  H,Se04+Aq.    (MitscherUch.) 

SI.  sol.  in  cone.  HtSOi;  somewh|kt  sol.  in 
HC,HtOs+Aq.    (Rose.) 

Nearly  insol.  in  cold  KOH+Aq.  but  dis- 
solved on  boiling.  Insol.  in  NHiOH+Aq  o^ 
alkali  carbonates  +  Aq  (Rose).  SI.  soL  hi 
boihng  CaClf+Aq,  NaCl-f Aq,  BaCl,-f Aq 
(Pelletier).  Sol.  in  NH4CN,  and  KCN+A4 
(Himly). 

SI.  sol.  in  KCl,  or  NaCl+Aq.    (PefletierJ 

Sol.  in  K4Fe(CN)«-f  Aa  at  ord.  temnj 
rapidly  on  boihng.  (Beutel,  Z.  anorg.  1911 
78. 164.) 

AuO,OH-Au,0,,H,0.    (KrQss.)  | 

Auroauric  hydroxide,  AuiOt(OH),-3Aut(]y 
+2HtO. 
Insol.  in  boiling  cone.  KOH+Aq.  Deoomi 
by  cone.  HCl  or  HNOs-l-Aa  into  Au  ad 
AujOs,  which  dissolves.  (SchOtthmder,  M 
217. 336.)  i 

Aurous  iodide,  Aul.  ' 

Insol.  in  cold,  deoomp.  by  hot  HtO,  HiSCI 
HCl,  or  HNOs+Aq.  with  separation  of  Aj 
Decomp.  immediatdy  by  ether,  more  skml 
by  alconol. 
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Partially  boI.  in  KI,  Felt,  or  HI+Aq 
Pdl^er).  SI.  attacked  by  NH4OH,  or 
XaCl+Aq  at  35*  (Fordos).  Instantly  de- 
eomp.  by  KOH+Aq. 

Gold  (aurie)  iodide,  Aul«. 

Insol.  in  HsO.  Sol.  in  alkali  iodides,  and 
HI+Aq.  Decomp.  on  air  or  by  alkalies. 
(Johnston,  Phil.  Mag.  J.  9. 266.) 

inroos  iodide  ammonia,  Aul,  NH«« 
Deocxnp.  by  HjO  or  dil.  acids.    (Meyar, 

C.  R.  1906,  143.  281.) 

SoL  in  aqua  regia. 
;     Aul,  6NH,.    (Meyer.) 

Anroos  oxide,  AutO. 

Insol.  in  HiO  or  alcohol.  Decomp.  by  boil- 
ing with  HCl+Aq  into  Au  and  AuCU. 
HiSO«,  HNO,,  or  HC,HsO,+Aa  do  not 
Utack.  Sol.  in  cold  aqua  regia.  Sol.  in  HI 
-hAa.  Sol.  in  KOH,  or  NaOH+Aq  when 
freshly  precipitated.    (Berzelius.) 

Aconxling  to  KrQss  (A.  237. 281)  all  hitherto 
prepared  AuiO  ia  impure.  Pure  AutO  is  sol. 
m  cokl  HtO  when  freshly  precipitated,  from 
vhich  hydroxide  is  precipitated  by  boiling. 
Psrthr  eol.  in  HCL  or  HBr+Aa..  Sol.  m 
KOBl,  or  NaOH+Aq  when  fresmy  predpi- 
Uted.     Not  affected  by  any  other  add  or 

!  lohrent.    (KrQss.) 

j  The  soHcalled  sohition  of  AutO  in  HtO  is 
m  reahty  a  coloidal  suspension.  (Vanino,  B. 
1905,  W.  462.) 

I  Anne  oxide,  AutO«. 
8m  Auric  hydroxide. 

kmtmunc  oxide,  AuaOt. 

SoL  in  cold  HCl+Aq;  forms  insol.  comp. 
TithHF/  (Prat,  C.  R.  70. 842.) 

Obtained  pure  by  KrQss  (A.  237.  296.) 

Gold  phosphide,  AU4P6. 

!^ot  attacked  by  HQ+Aq.  HNOi  forms 
H|PO«  and  leaves  undissolved  Au.  (SchrOt- 
tff,J.B.1840.247.) 

AnP.  X>eoomp.  on  air  or  with. HtO.  (Ca- 
ms, Gass.  ch.  it.  16.  40.) 

Aa«P4.  Readily  attacked  by  aqua  regia 
«  Ot-hAq.    (Granger,  C.  R.  1897, 184. 498.) 

GoU  porple  (mixture  of  Au  and  SnOt). 

ImoL  in  HtO.    Easily  sol.  in  aqua  regia. 

HQ-hAq  dissolves  all  Sn  and  leaves  Au. 

Booing  HNOi+Aq  dissolves  a  little  Sn. 

lanL  in  boiling  KOH+Aq  (Berzelius). 
£CNI-^Aq  extracts  excess  of  SnC)t,  and  the 
nidae  becomes  sol.  in  HtO,  from  which  it  is 
mL  by  NH/:J14-Aq.  (Fiijuier,  A.  ch.  (3) 
1L363.) 

SoL  when  still  moist,  in  NH40H+Aq,  but 
moL  tf  it  has  been  dried. 

'^linH  in  colloidal  state  in  aqueous  solu- 
taa  fwnmining  0l58  g.  Au.  and  5.41  g.  SnOt 


in  a  litre.  This  solution  may  be  concentrated 
without  coagulation.  The  solution  is  coagul- 
ated by  dil.  HNOs,  or  HCl+Aq.  more  easily 
bv  dil.  HtSOf+Aq;  also  by  KCl,  HgClt, 
FeS04+Aq.  and  jnanv  other  salts.  Not 
coagulated  by  alcohol,  but  easily  when  ether 
is  added  to  the  alcohol.  (Schneider,  Z.  anorg. 
5.80.) 

Gold  (auric)  selenide,  AutSes.     . 

HNOt+Aa  dissolves  out  Se.  Sol.  in  aqua 
regia  or  alkati  sulphides  +  Aq.  (Uelsmann, 
J.  B.  1860.  90.) 

Auroos  sulphide,  AutS. 

Easily  sol.  in  HtO  \dien  freshly  prepared, 
but  predpitated  from  aqueous  solution  by 
HCL  KCl,  or  NaCl+Aq.  When  dried  is 
insol.  in  HtO. 

Insol.  in  boiling  dil.  or  cone.  HCl,  or  HtSOi 
+Aq.  Easily  sol.  in  aqua  regia.  HCl+Aq 
with  KClOs.  etc.  Slowly  sol.  in  alkali  mono- 
sulphides +Aq.  Easily  sol.  in  polysulphides 
+Aq. 

Insol.  in  KOH+Aq.  Sol.  in  KCN+Aq. 
(KrQss,  B.  20. 2369.) 

Known  also  in  colloidal  state  in  aqueous 
solution  containing  1.74  g.  AutS  per  1. 
(Schneider,  B.  84.  2241.) 

Auric  sulphide,  AutSs. 

Insol.  in  HtO  and  acids  exc^t  aqua  regia; 
sol.  in  alkali  sulphides,  or  KOH+Aq.  (Ber- 
selius.) 

Does  not  exist  (Krtiss.  B.  82.  2369),  but 
has  since  been  made  by  Antony  and  Luchesi 
(Gazz.  ch.  it.  80.  601).  Insol.  m  HCl,  or  dil. 
HNO,+Aq. Decomp,  by  cone.  HKOs,  KOH, 
or  NaOH+Aq  with  .separation  of  Au.  51. 
decomp.  by  NHiOH+Aq.  Easily  sol.  in 
KCN+Aq;  decomp.  by  (NHOtS+Aq.  Sol. 
in  cold  NatS  or  KtS+Aq;  decomp.  on  boil- 
ing. (Antony  and  Luchesi,  Gazz.  ch.  it.  81, 
8.  209.) 

Insol.  in  ether.  (Hofmann,  B.  1904,  S7. 
246.) 

Auroauric  sulphide,  AutSt. 

Insol.  in  HtO  or  adds  except  aqua  regia. 
SI.  sol.  in  cold  alkali  monosulphides  +  Aq. 
but  easiljr  s(4.  on  warming.  Sol.  in  cold 
po^rsulphidcs  +  Aq,-  but  lees  in  ammonium 
polysulphide  than  the  other  alkali  poly- 
sulphides. 

Not  attacked  by  cold,  but  easily  sol.  in  hot 
KOH+Aq:  Sol.  in  KCN  +  Aq.  (Hoffmann 
andKras8,B.80.2704.) 

Obtained  also  in  colloidal  state  in  aqueous 
solution  containing  0.8  g.  per  1.    (Schneider.) 

Insol.  in  NatS+Aq.  sat.  with  S.  (Ditte, 
A.  ch.  1907,  (8)  18.  273.) 

Aurous  potassium  sulphide,  AutS,  3KtS. 
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Au,S,  4K,S-f  12H,0.  Very  sol.  in  H,0. 
(Ditte,  C.  R.  1895,  120.  322.) 

Gold  silver  sulphide,  AgiAuSt. 

Ppt.  (Lucchesi,  Gass.  ch.  it.  1896,  26. 
360-53.) 

Aurous  sodium  sulphide,  NaAuS+4HsO. 

Sol.  in  HtO  and  alcohol.  (Yorke,  Chem. 
Soc.  Q.  J.  1.  236.) 

■f5H,0.  SoLinHrf).  (Ditte,  C.  R.  1895, 
120.  321.) 

NasAuSj.  Sol.  in  HiO.*  (Lucchesi,  Gazz. 
ch.it.  1896,26.350-53.) 

AuA  2Na,S-f20H,O.  Very  sol.  in  H,0. 
(Ditte,  C.  R.  1895, 120. 321.) 

Gold  telluride. 
Ppt.    (Berzelius,  Pogg.  8.  178.) 

Gold  silver  telluride,  AusTes,  AgiTe. 

Min.  SylvanUe.  Sol.  in  HNOs+Aq  with 
separation  of  Au,  in  aqua  regia  with  separa- 
tion of  AgCl. 

3AgiTe,  AutTe.   Min.PeizUe. 

Hartshorn,  salts  of. 

See  Carbonate  carbamate,  ^ammonium  hy- 
drogen. 

Helium,  He. 

Coefficient  of  absorption  for  HsO  at 
18.2'' =0.0073.  (Ramsay,  Z.  phys.  Ch.  1906, 
55.  347.) 

Absorption  of  helium  by  HaO  at  f*  and  760 
mm.  pressure. 


0 

0.5 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 


Coefficient  of  abeoiption 


0.01500 
0.01487 
0.01460 
0.01442 
0.01396 
0.01386 
0.01371 
0.01382 
0.01380 
0.01387 
0.01403 
0.01404 


(Estrdoher,  Z.  phys.  Ch.  1809,  ZU  184.) 
Absorption  by  HtO  at  t*. 


0 
10 
20 
30 
40 
50 


Coefficient  of  absorption 


0.0134 
0.0100 
0.0138 
0.0161 
0.0191 
0.0226 


Completely  insol.  in  bensene  and  in  alcohol 
(Ramsay,  Chem.  Soc.  1895,  6T.  684.) 

Hezamine  chromium  compounds. 
See  Luteochromium  compounds. 

Hexamine  cobaltic  compounds, 

Co,(NH,)A. 
See  Dichrocobaltic  compounds. 
Co(NHs),X,. 
See  Lut^ocobaltic  compounds. 

Hexamine  iridium  chloride,  Iri(NHa)fCU 
See  Iridofnamine  chloride. 

Hexathionic  acid,  HsS<0«. 

Known  only  in  aqueous  solution,  whidi 
decomposes  rapidly,  even  in  presence  of  free 
sulphuric  acid.    (Debus,  A.  244.  76.) 

Potassium  hezalhionate,  KS^a- 

Sol.  in  HfO,  with  rapid  decomp.  Not 
obtained  in  pure  state.   (D^us,  A.  244. 76.) 

Holmium,  Ho. 

Holmium  oxide,  HoiOs. 

(Cleve,  C.  R.  89. 478;  91. 328.) 

Consists  of  at  least  two  elements.  (Leooq 
de  Boisbaudran,  C.  R.  102. 1005.) 

Consists  of  seven  elements.  (KrOas  and 
Nilson.). 

iSea^ufliydraur^amine,  (AuOH)sN,  NHi» 
Au,N,+3Hrf). 
Decomp.  by  boiling  with  HtO. 
A.  285.  341.) 


(Raschigi 


Hydrazidophosphoric  add. 

Barium  hydrazidophosphate, 
OP(N^,)0,Ba. 
(Ephraim,  B.  1911,  44.  3420.) 

Lead  hydrazidophosphate,  OP(NtHt)OtPb. 
Easily  sol.  m  HNOt.    (Ephraim.) 

Potassium  hydrazidophosphate, 
OP(N,Hi)(OK),.    (S5Sraim.) 

Sodium  hydrazidophosphate, 

OP(Nja,)(ONa),. 
Can  be  cryst.  from  dil.  alcohol. 


(Ephraim.) 


Hydrazine,  N,H4  -  NHr-NHt. 
Very  sol.  in  HtO.    (Ciirtius,  B.  90.  1632.) 
Very  hydroscopic:  decomp.  by  H/);  solv- 
ent for  sulphur,   KCL   KBr,    KNO>.    (d« 
Bruyn,  R.  t.  c.  1894, 18.  433-40;  Chem.  Soo. 
1895,  68  (2)  347.) 
Mixes  in  all  proportions  with  aloohob; 
•  si.  sol.  in  organic  solvents.   (Lobry  de  Brayiv 
(Antropoflf,  Roy.  Soc.  Proc.  1910,  88.  A  480.)  Chem.  Soc.  1897,  72  (2)  22.) 
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Hjdraziiie  amidotul^oiuitei 
N»H4,  HSOs,  NHi. 
Vety  8ol.  in  HtO.    (Sabanejeff,  Z.  anorg. 
1899,  20.  22.) 

Hjdrmziiie  azoixnide,  NiHi,  HNs. 

Deliquescent.  Easily  sol.  in  HsO.  SI.  sol. 
in  alooh<^and  can  be  crystallised  therefrom. 
(Curtiua,  B.  84.  2344.) 

Hydrazine  b<»mte,  (NsH4)s(BsOs)e. 

SoL  in  HsO.  (Dschawachow,  C.  C.  1902, 
1. 1394.) 

(N,H4)2(H,B407)i.  Sol.  in  H,0.  (Dscha- 
wachow,  C.  C.  1902, 1.  1394.) 

+5H/).  Sol.  in  H|0.  (Dschawachow, 
C.C.  1902. 1. 1394.) 

+10H/).  Ppt.  (Dschawachow,  C.  C. 
1902. 1.  1394.) 

Hydrazine  cuorotts  bromide  chloride, 
N,H/31,  N,H,  Br,  3CuBr. 
(Ranfaldi,  Real  Ac.  Line.  1906  (5)  16,  II, 

»5.) 

Hydrazine  mercuric  bromide, 
HgBr,,  2  (N,H4,  HBr)-hH,0. 

Venr  soL  in  HaO,  sol.  in  alcohol  and  acetone. 
81  sol.  in  aeetic  ether. 

Insol.  in  ethyl  ethw.  (Ferratini,  C.  A. 
W2.  1612.) 

Hydrazine  zinc  bromide,  2NiH«HBr,  ZnBrs 
+H,0. 
Very  sol.  in  HjO;  sol.  in  alcohol  and  acetone. 
Toratini,  C.  A.  1918. 1612.) 

Hydrazine  carbonate.. 

Very  deUquesoent.  but  only  si.  sol.  in  HtO. 

SI.  sol.  in  alcohol.  (Curtius  and  Jay,  J. 
pr.  1889,  (2)  89.  41.) 

Hydrazine  zinc  carbonate  hydrazine, 
Zn(CO,,  NH,  NH,),,  2N,H«. 
Easily  sol.  in  HtO.    (Ebler  and  Schott,  J. 
pr.  1909,  (2)  79,  72.) 

Hydrazine  chlorate,  NsHf,  HClOs. 

Venr  sol.  in  HsO;  si.  sol.  in  alcohol.  Insol. 
in  ether,  CHCU  and  benzol.  (Salvadori, 
Gtsi.  dL  it.  1907, 87,  (2)  32.) 

Hydrazine  dtchlorate,  NsH4,  2HC10s. 

Ppt.  Decomp.  in  aq.  solution.  (Turrentine, 
J.  Am.  Chem.  Soc.  1915, 87. 1123.) 

^dnzine  copric  chloride,  NsHfCl,  CuClt+ 
>iH/). 

DMomp.  by  HsO.  (Ranfaldi,  Real.  Ac. 
line.  1906,  (6)  18,  II.  96.) 

+fflsO.    Deoomp.  by  HsO.     (Ranfaldi.) 


Hydrazine  mercuric  chk^de,  NsHsCl,  HgCls. 
(Hoffmann  and  Marburg,   A.   1899,  806. 
221.) 

Hydrarine  dithionate,  NtH4,  HsSsOe. 

Sol.  in  HsO;  decomp.  on  standing  in  aq. 
solution.    (Sabanejeff,  Z.  anorg.  1899,  20.  21.) 

2N,H4,  H,S,0..   Sol.inHsO.    (Sabanejeff.) 

Hydrarine  fluosilicate,  NsH4,  HsSiFe. 

Easily  sol.  in  HsO. 

Difficultly  sol.  in  ethyl  and  methyl  alcohol. 
(Ebler,  J.  pr.  1910,  (2)  81.  662.) 

Hydrazine  fluotitanate,   (NsH4)s,   HsTiFe-f- 
2HsO. 

Ppt.  Sol.  in  HsO.  (Ebler,  J.p  r.  1910,  (2) 
81.  655.) 

Hydrazine  numohydrobromide,  NsH4,  HBr. 

Very  easily  sol.  in  HsO  or  hot  alcohol. 
(Curtius  and  Schultz,  J.  pr.  (2)  42.  637.) 

Hydrazine  dihydrobromide,  NsH4,  2HBr. 

Easily  sol.  in  HsO.  SI.  sol.  in  alcohol. 
(Curtius  and  Schuls,  J.  pr.  (2)  42. 636.) 

Hydrazine  monohydrochloride,  N8H4,  HCl. 
Extremely  sol.  in  HsO.    SI.  sol.  in  boiling 
absolute  alcohol.     (Ciuiius  and  Jay,  J.  pr. 
(2)  89.  38.) 

Hydrazine  dihydrochloride,  NsH4,  2HC1. 

Easily  sol.  in  cold  HsO;  si.  sol.  in  hot 
alcohol.   (Curtius,  Z.  c.) 

Sol.  in  2.67  pts.  HsO  at  23**.  Sp.  gr.  of  sat. 
solution  at  2074**  =  1.4226.  (Schiff,  Z.  phys. 
Ch.  1896,  21.  292.) 

Sp.  gr.  of  aqueous  solution  at  20°. 


%8alt 

8p.  gr. 

25 

1.1183 

20 

1.0923 

16 

1.0675 

10 

1.0436 

6 

1.0206 

(Schiff,  Z.  phys.  Ch.  1896,  21.  292.) 

Nearly   insol.    in   hot    absolute    alcohol. 
(Curtius  and  Jay,  J.  pr.  (2)  89.  37.) 

Hydrazine  dihydrofluoride,  NsH4,  2HF. 

Easily  sol.  in  HsO.   Nearly  insol.  in  alcohol. 
(Curtius  and  Schulz,  J.  pr.  (2)  42.  633.) 

Hydrazine  monohydroiodide,  NsH4,  HI. 
Easily  sol.  in  HsO.   (Curtius  and  Schulz.) 

Hydrazine  dihydroiodide,  N3H4,  2HI. 
iVery  deliquescent.    Easily  sol.  in  HsO.    SI. 
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Tnhydrazine  dihydroiodide,  SNsHi,  2HI. 

Easily  sol.  in  HsO  and  alcohol.  (Curtius 
and  Schuk,  J.  pr.  (2)  42. 540.) 

Hydrazine  hydrozide»  NsH^,  HtO. 

Miscible  with  HaO  or  alcohol,  but  not  with 
ether,  chloroform,  or  benzene.  (Curtius  and 
SchulB,J.pr.(2)42.530.) 

Hydrazine  hypophosphate,  N1H4,  H^PtOe. 

SI.  sol.  in  H2O.  1.6  pta  dissolve  in  100 
pts.  H2O.  (Sabanejeff,  Z.  anorg.  1898,  17. 
490.) 

Hydrazine  hypophosphate  ammonia. 
N^4,  HiPtO.,  NH,. 
JBol.  in  H,0.    (Sabanejeff,  Z.  anorg.  1899, 
• ».  23.) 

Hydrazine  mercuric  iodide, 
2N,HJ,  Hgl,+H,0. 

Very  sol.  in  HsO,  alcohol,  acetone,  acetic 
ether. 

Insol.  in  ether.  Excess  of  HaO  decomp. 
(Ferratini,  Gazz.  ch.  it.  1912,  42.  (1),  172.) 

Hydrazine  zinc  iodide, 

Znl,,  2N,H„  HI+HH,0. 
Very  sol.  in  HjO;  sol.  in  alcohol  and  acetone. 
(Ferratini,  C.  A.  1912.  1612.) 

Hydrazine  nitrate,  NsHi,  HNOs. 

Very  sol.  in  HjO;  si.  sol.  in  abs.  alcohol. 
(Sabanejeff,  Z.  anorg.  1899,  20.  24.) 

Solubility  in  H2O  at  t°. 


t*» 

g.  N,H4.  HNO.  per  100  g. 

Sat.  solution 

HK) 

10 

63.63 

174.9 

15 

68.47 

217.2 

20 

72.70 

266.3 

25 

76.61 

327.5 

30 

80.09 

402.2 

35 

83.06 

490.3 

40 

85.86 

607.2 

45 

88.06 

737.6 

50 

91.18 

1034. 

55 

93.58 

1458. 

60 

95.51 

2127. 

(Sommer,  Z.  anorg.  1914,  86.  85.) 

N,H4,2HNO,.   Very  unstable. 

Sol.  in  H2O  but  solution  cannot  be  con- 
centrated beyond  30%  without  decomp. 

Decomp.  by  abs.  alcohol. 

Very  sol.  in  hydrazine  hydroxide-f  Aq. 
(Sabanejeff,  Z.  anorg.  1898,  20.  26.) 

Hydrazine  nitrite,  NiH*,  HNOj. 

Very  sol.  in  HjO.  Pj)td.  by  ether  from  solu- 
tion in  alcohol;  insol.  m  ether. 


Very  hydroscopic.    (Sommer,  Z.  ancnrK. 
1913,  88.  125.) 

Hydrazine  perchlorate,  NsHt,  HC104+2HsO. 
Sol.  in  1.48  pts.  HsO  at  30"*  and  34  pta. 
alcohol;    crystallizes  from   boiling  absolute 
alcohol.    (Salvadori,  Ch.  Z.  81.  680.) 

+3H2O. 

Solubility  in  H,0  at  t*. 


t«» 

%  N»H4.  HCIOi 

Sp.gr. 

18 
36 

41.72 
66.9 

1.264 
1.391 

(Carlson,  Dissert.  1910.) 

Hydrazine   dtperchlorate,   N1H4,   2HCK)4+ 
2H,0. 
Efflorescent. 
Deliquescent. 

102  pts.  salt  sol.  in  100  pta.  HsO  at  29*". 
2.8  pts.  salt  sol.  in  100  pts.  alcohol. 
1.0  pt.      "      "  "100    "     ether. 
(Turrentine,  J.  Am.  Chem.  Soc.  1915,  87. 
.    1123.) 

Hydrazine  phosphate,  NtHi,  HtP04. 

Very  sol.  in  H2O.     (Sabanejeff,  Z.  anorg. 
1898  17.  488 ) 
N2H4,2H,P04.    Sol.inHjO.    (Sabanejeff.) 

Hydrazine  phosphite,  N1H4,  HtPOa. 
Sol.  in  H3O.  (Sabanejeff,  Z.  anorg.  1898, 17. 

468.) 

Hydrazine  hydrogen  phosphite, 
N,H4,  2H,PO,. 
Less  sol.  in  HsO  than  the  normal  salt. 
(Sabanejeff.) 

Hydrazine  selenate,  NsH4,  HtSe04. 

Sol.  in  HsO  with  decomp.  (Rimini,  C.  C. 
1907,  I.  86.) 

Hydrazine  zinc  selenate, 
(NsH,)sSe04,  ZnS€04. 
SI.  sol.  in  HsO  but  more  sol.  than  Cu  salt 
(Rimini  and  Malagnini,  Gazz.  ch.  it.  1907, 
87.  (1),  265.) 

Hydrazine  sulphocyanide,  NsH4,  HSCN. 

Ver^  ddiquescent.  Sol.  in  HsO  and  aloohoL 
(Curtius  and  Herdenreich,  J.  pr.  1895,  [2]  62. 

488.) 

Hydrazine  sulphate,  NsH4,  HsS04. 

Sol.  with  difficulty  in  odd,  easily  in  hot 
HsO.    Insol.  in  alcohol.    (Curtius,  L  c.) 

100  pts.  HsO  dissolve  3.055  pts.  salt  at  22*. 
(Curtius  and  Jay,  J.  pr.  (2)  89. 39.) 

2NsH4,  HsS04.     Voy  deliquescent,  and 
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mtA.  in  H^.    Insol.  in  alcohol.    (Curtius,  J. 
!».  (2)  44.  101.) 

Sjdnzme  8alpliite»  (N,H4)iH,S0,. 
(Sabonejeff,  Z.  anorg.  1899, 20, 24.) 

Bydnzine  pyrosulphite,  2NtH4i  HsS^Og. 

SoL  in  HjO  with  deoomp.;  insol.  in  alcohol. 
(Sabanejeff,  Z.  anorg.  1899,  20.  23.) 

Bjdnueme  tfaiosnlphate,  (S^th  HsSsOi. 

Ppt.     (Not  pure.)     (Ferratini,  Gazz.  ch. 
it.  1912, 42.  (1)138.) 

Svdrazine  lead  tfaiosulphate, 

PbS,0„  2(Nja4)iHAO,+HA 

Indol.  in  HsO  and  alcohol. 

Sol.  in  HCl-fAa  and  in  HNOs+Aq. 
(Ferratini,  C.  A.  1912.  1612.) 

Hvdrazine  sHyer  tfaiosulphate, 
AgAO,,  (N,H4),H,S,0,. 
Ineol.  in  HjO;  sol.  in  NH40H+Aq  and  in 
HNOj.    (Ferratmi.) 

Hydrazine  sulphinic  add* 

Baiiuni  hydrazine  disnlphinatei 
Ba,N,(SO,),. 
InsoL  in  HsO:  sol.  in  adds.     (Ephraim, 
B.  1911,  44.  390.) 

Hydrazmesulphonic  acid,  NtHiSOsOH. 

SoLinabout24pt8.HjOatord.temp.  De- 
comp.  by  mineral  adds;  nearly  insol.  in 
alooQol  and  other  organic  solvents.  (Traube, 
B.  1914,  47.  941.) 

Ammonimn  hydrazinesttlphonate, 
(N.H,SO,)]m4. 
Deliquescent;  decomp.  by  adds.   (Traube.) 

Btrinm  hydrazinesulphonatey 
,  (N,H,SO,),Ba+2H,0. 

I       SoL  in  HfO;  pptd.  by  alcohol;  decomp.  by 

addfl.    •  Traube.) 

'    Caldiim  hydraztnesidphonatei 

(N,H^,),Ca+Hrf). 
SoL  in  HjO.    Decomp.  by  adds.    InsoL  in 
tkohol.    (Traube.) 

FMassfniii  hydrazineatslphonate,  NsHaSOiK. 
Deoomp.  by  adds.   (Traube.) 

Sirer  hjdrazinestilphonate,  NtHaSOiAg. 
(Traube.) 

SoAun  hydrazinesiilphonate, 
N,H,SO»Na+H,0. 
Decmnp.  by  adds.    (Traube.) 


Strontium  hydrazinesulphonate» 
(N,H,S0,)^r+2H;0. 
SoL  in  HtO.    Decomp.  by  adds.    Insol.  in 
alcohol.    (Traube.) 

Hydriodic  add,  HI. 
See  lodhydric  add. 

Hydrobromic  add,  HBr. 
See  Bromhydric  add. 

Hydrochloric  add,  HCL 
See  Chloriiydric  adSl' 

Hydrofloorboric  add,  HBF4. 
See  Fluoborhydric  add. 

Hydrofluoric  add,  HF. 
See  Fluoriiydric  add. 

Hydrogen,  Hi. 

81.  absorbed  by  H,0. 

Sol.  in  150  pt8.  HiO;  1  vol.  HaO  absorbs  0.016  vol.  H. 
Recently  boUed  HiO  absorbs  1.53%  H.    (Henry.  1808.) 

100  vob.  HiO  at  18**  absorb  4.6  vols.  H.  (de  Saiissure, 
1814.) 

1  vol.  HtO  absorbs  0.0193  vol.  H  at  760  mm. 
and  all  temperatures  between  0^  and  23.6^. 
(Bunsen.) 

Later  work  does  not  confirm  the  above  state- 
ment. 

Absorption  of  H  by  HtO  at  t  and  760  mm. 
/S-coeffident  of  absorption;  i8i-"8olu- 
biUty"  (see  under  Oxygen). 


t« 

fi 

/3i 

0 

0.02153 

0.02140 

1 

0.02134 

0.02120 

2 

0.02115 

0.02100 

3 

0.02097 

0.02081 

4 

0.02079 

0.02062 

5 

0.02061 

0.02043 

6 

0.02044 

0.02025 

7 

0.02027 

0.02207 

8 

0.02010 

0.01989 

9 

0.01994 

0.01971 

10 

0.01978 

0.01954 

11 

0.01962, 
0.0194r 

0.01937 

12 

0.01920 

13 

0.01932 

0.01904 

14 

0.01918 
0.01905 

0.01888 

15 

0.01872 

16 

0.01889 

0.01856 

17 

0.01876 

0.01840 

18 

0.01863 

0.01825 

19 

0.01850 

0.01810 

20 

0.01837 

0.01795 

21 

0.01825 

0.01781 

22 

0.01813 

0.01767 

23 

0.01802 

0.01753 

24 

0.01791 

0.01739   ^ 

25 

0.01780 

0.01725   ^ 

26 

0.01770 

0.01712 

(TimofejefF,  Z.^^hyg?  @cfe§T^ 
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.  Absorption  of  H  by  HtO  at  t*  and  760  i 
P  "*  coefficient  of  absorption. 


t* 

& 

t*» 

fi 

f 

fi 

0 

0.0203 

16 

0.0182 

32 

0.0161 

1 

0.0202 

17 

0.0180 

33 

0.0160 

2 

0.0200 

18 

0.0179 

34 

0.0159 

3 

0.0199 

19 

0.0178 

35 

0.0157 

4 

0.0198 

20 

0.0177 

36 

0.0156 

6 

0.0196 

21 

0.0175 

37 

0.0155 

« 

0.0196 

22 

0.0174 

38 

0.0154 

7 

0.0194 

23 

0.0172 

39 

0.0153 

8 

0.0192 

24 

0.0171 

40 

0.0152 

9 

0.0191 

25 

0.0170 

45 

0.0149 

10 

0.0190 

26 

0.0168 

50 

0.0146 

11 

0.0189 

27 

0.0167 

60 

0.0144 

12 

0.0187 

28 

0.0166 

70 

0.0146 

13 

0.0186 

29 

0.0164 

80 

0.0149 

14 

0.0184 

30 

0.0163 

90 

0.0155 

15 

0.0183 

31 

0.0162 

100 

0.0166 

(Bohr  and  Bock,  W.  Ann.  44.  318.) 

Absorption  of  hydrogen  by  HsO  at  t**  and  760 
mm.  pressure.  i3»  coefficient  of  absorp- 
tion. /Si— "solubility"  (see  under  Oxy- 
gen). 


t<» 

/3 

^i 

0 

0.02148 

0.02135 

1 

0.02126 

0.02112 

2 

0.02105 

0.02090 

3 

0.02084 

0.02068 

4 

0.02064 

0.02047 

5 

0.02044 

0.02026 

6 

0.02025 

0.02006 

7 

0.02007 

0.01987 

8 

0.01989 

0.01968 

9 

0.01972 

0.01950 

10 

0.01955 

0.01932 

11 

0.01940 

0.01915 

12 

0.01925 

0.01899 

13 

0.01911 

0.01883 

14 

0.01897 

0.01867 

15 

0.01883, 
0.01869 

0.01851 

16 

0.01836 

17 

0.01856 

0.01821 

18 

0.01844 

0.01706 

19 

0.01831 

0.01792 

20 

0.01819 

0.01777 

21 

0.01805 

0.01761 

22 

0.01792 

0.01746 

23 

0.01779 

0.01730 

24 

0.01766 

0.01715 

25 

0.01754 

0.01700 

26 

0.01742 

0.01685 

27 

0.01731 

0.01670 

28 

0.01720 

0.01656 

29 

0.01709 

0.01642 

30 

0.01699 

0.01630 

31 

0.01692 

0.01618 

32 

0.01685 

0.01606 

33 

0.01679 

0.01596 

34 

0.01672 

0.01585 

35 

0.01666 

0.01574 

Absorption  of  hydrogen  by  HtO  at  t**  and  760 
DMn.  pressure. — Continued, 


t«» 

fi 

fii 

36 

0.01661 

0.01664 

37 

0.01657 

0.01554 

38 

0.01652 

0.01544 

39 

0.01648 

0.01535 

40 

0.01644 

0.01525 

41 

0.01640 

0.01515 

42 

0.01635 

0.01604 

43 

0.01631 

0.01493 

44 

0.01627 

0.01482 

45 

0.01624 

0.01475 

46 

0.01620 

0.01460 

47 

0.01617 

0.01449 

48 

0.01614 

0.01437 

49 

0.01611 

0.01425 

50 

0.01608 

0.01413 

52 

0.01606 

0.01392 

54 

0.01605 

0.01369 

56 

0.01603 

0.01343 

58 

0.01602 

0.01316 

60 

0.01600 

0.01287 

62 

0.01600 

0.01266 

64 

0.01600 

0.01223 

66 

0.01600 

0.01188 

68 

0.01600 

0.01160 

70 

0.01600 

0.01109 

72 

0.01600 

0.01065 

74 

0.01660 

0.01017 

76 

0.01600 

0.00966 

78 

0.01600 

0.00912 

80 

0.01600 

0.00853 

82 

0.01600 

0.00790 

84 

0.01600 

0.00723 

86 

0.01600 

0.00662 

88 

0.01600 

0.00575 

90 

0.01600 

0.00494 

92 

0.01600 

0.00407 

94 

0.01600 

0.00316 

96 

0.01600 

0.00216 

98 

0.01600 

0.00111 

100 

0.01600 

0.0000 

(Winkler,  B.  84. 99.) 


Critical  t,— 232°.  (Natanson,  Z.  phya. 
Ch.  1895, 17.  43-48.) 

Coefficient  of  absorption  for  HsO -0.01750 
at  25°;  0.01905  at  20°;  0.02069  at  15'; 
0.02213  at  10°;  0.02366  at  5°.    (Braun,  Z. 
phys.  Ch.  1900,  88.  734.) 

Solubility  in  H^O  at  25° -0.01926.  (Geff- 
cken,  Z.  phys.  Ch.  19(H.  49.  267.) 

Coefficient  of  absorption  for  HsO  -0.01810 
at  20.11.°  (Httfner,  Z.  phys.  Ch.  1907,  §7. 
623.) 

SolubiUty    in    Hrf)    at    26° -0.01962. 
(Drucker  and  Moles,  Z.  phys.  Ch.  1910,  T6. 
417.) 

Coefficient  of  absorption  for  HiO  at  15**  — 
0.01892;  at  20°=0.01B29.  (MttUer,  Z.  phvs, 
Ch.  1912,  81.  -if  4,  ,y  K^OOgiQ 
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Solubility  of  hydrogen  in  wator  at  25°. 
S"Sohibillty  calculated  according  to  for- 
mula, for  whidi  see  original  article. 
P -Pressure. 


756 
757 
850 
877 
966 
992 


8 


0.0199 
0.0198 
0.0200 
0.0193 
0.0194 
0.0198 


1095 
1097 
1244 
1252 
1380 
1393 


8 


0.0195 
0.0197 
0.0202 
0.0196 
0.0196 
0.0198 


(Findlay,  Chem.  Soc.  1912, 101. 1465.) 

I    Aboon>tion  by  HiO  at  different  pressures.' 

PaHgHpressure  in  metres. 

X  »  codfidttit  of  solubility. 

Table  I.  Volume  of  the  absorbing  liquid  » 
32.32  ccm.T  =  19.5^ 


0.9010 
0.9967 
1.0809 
1.3133 
1.3711 
1.5448 
1.8002 
2.5208 
2.9971 


0.01798 
0.01796 
0.01799 
0.01800 
0.01794 
0.01791 
0.01793 
0.01793 
0.01795 


3.3926 
4.1405 
4.6629 
6.4705 
5.9580 
6.6507 
7.4548 
7.8783 
8.2439 


0.01789 
0.01776 
0.01761 
0.01748 
0.01725 
0.01706 
0.01674 
0.01652 
0.01632 


Table  11.  Volume  of  the  absorbing  liquid  » 
32.007  ccm.    T-23^ 


1.1154 
1.3758 
1.7416 
2.1712 
2.8724 
3.4115 
4.0229 


X 

P 

0.01736 

4.6220 

0.01739 

5.1130 

0.01733 

5.9702 

0.01731 

7.1920 

0.01734 

7.4493 

0.01732 

7.8696 

0.01728 

8.1913 

0.01716 
0.01702 
0.01687 
0.01649 
0.01631 
0.01618 
0.01603 


(CasBUto,  Phys.  Zeit.  1904,  6.  235.) 

Absorption  of  Ht  by  acids +Aq. 
Maoonteot  in  gram-equivalents  per  liter. 
8 -solubility.    (See  under  Oxygen,) 
Absorption  of  Ht  by  HNO<+Aq. 


0.741 

0.753 

1.22 

1.45 

2.09 

2.96 

3.18 

3.22 

4.13 

4.23 


S25« 


0.01851 
0.01868 
0.01812 
0.01782 
0.01739 
0.01690 
0.01667 
0.01633 
0.01611 
0.01589 


Absorption  of  Ht  by  HCl-|-Aq. 


M 


0.426 
0.432 
1.063 
1.602 
1.802 
1.928 
2.338 
2.438 
2.836 


8  26« 


0.01875 
0.01868 
0.01789 
0.01732 
0.01699 
0.01688 
0.01652 
0.01627 
0.01606 


(Geffcken.) 
Absorption  of  Hj  by     v^*4-Aq. 


M 


0.527 
0.562 
0.985 
1.122 
1.866 
1.905 
2.605 
3.045 
3.174 
3.962 
3.989 


S25« 


0.01869 
0.01838 
0.01780 
0.01768 
0.01642 
0.01632 
0.01575 
0.01496 
0.01456 
0.01422 
0.01402 


(Geffcken.) 
Solubility  of  H,  in  H,S04+Aq  at  20^ 

%Hf80« 

X20O 

0 

35.82 
61.62 
95.6 

0.0208 
0.00954 
0.00708 
0.01097 

(Christoff,  Z.  phys.  Ch.  1908,  55.  627.) 

Solubility  of  Ha  in  colloidal  ferric  hydroxide 
solution  is  practically  the  same  as  its  solubility 
in  pure  HtO. 

Solubility  of  Hi  in  a  solution  containing 
18.11  g.  Fe(OH)sper  Hter  at  25** -0.3085. 

Solubility  of  Hs  in  a  solution  containing 
18.309  g.  Fe  (OH)i  per  liter  at  25** =0.3083. 

(Geffcken,  Z.  phys.  Ch.  1904,  49.  299.) 

Absorption  of  Ht  by  bases+Aq. 
M  "Content  in  ^am-equivalents  per  liter. 
S  a-  solubility.    (See  under  Oxygen.) 
Absorption  of  Ht  by  KOH+Aq. 


(Gcffi^en,  Z.  phys.  Ch.  1904,  49.  267.) 


M 

8  25« 

0.536 
0.715 
1.059 
1.056 
1.480 

0.01658 
0.01539 
0.01378 
0.01389 
0.01195 

(Gdfcken,  Z.  phys.  Ch.  1904,  49. 267.) 
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Absorption  of  Hi  by  NaOH-f  Aq. 


M 


0.643 
0.571 
0.602 
0.P74 
1.059 
1.137 
1.850 
3.400 
3.430 
4.687 


8  25* 


0.01632 
0.01608 
0.01442 
0.01409 
0.01372 
0.01348 
0.01018 
0.00648 
0.00639 
0.00483 


(Geffcken.) 
Solubility  of  Ht  in  salts -fAq  at  15° 


Salt 


H,0 


CaCU 


MgSO* 


LiCl 


K,CX), 


KCl 


KNO, 


XaNO, 


NajCO, 


Na,S04 


%Salt 


0.00 


3.47 

6.10 

11.33 

17.52 

26.34 


4.94 
10.19 
23.76 


3.48 

7.34 

14.63 


2.82 

8.83 

16.47 

24.13 

41.81 


3.83 

7.48 

12.13 

19.21 

22.92 


4.73 

8.44 

16.59 

21.46 


5.57 
11.16 
19.77 
37.43 


2.15 

8.64 

11.53 


4. 58 

8.42 

16.69 


Coefficient  of 
absorption 


0.01883 


0.01619 
0.01450 
0.01138 
0.00839 
0.00519 


0.01501 
0.01159 
0.00499 


0.01619 
0.01370 
0.0099 


0.01628 
0.01183 
0.00761 
0.00462 
0.00160 


0.01667 
0.01489 
0.01279 
0.01012 
0.00892 


0.01683 
0.01559 
0.01311 
0.01180 


0.01603 
0.01370 
0.01052 
0.00578 


0.01639 
0.01385 
0.00839 


0.01519 

0.0154 

0.00775 


cGordon,  Z.  phys.  Ch.  1895, 18.  14.) 


Absorption  by  salts +Aq. 


Salt 


KCl 


KNOi 


KfCOi 


NaCI 


NaNOi 


NatCOi 


Na9S04 


LiCl 


MgS04 


ZnS04 


CaCli 


AlCU 


CiiHiiOii 


ti* 


15* 


16* 


15* 


15* 


18* 


16* 


16* 


15* 


18* 


16* 


17.5^ 


1.1565 
1.1294 
1.0704 
1.0480 
1.0240 


22.92 
19.21 
12.13 

7.48 
3.83 


1.1460 
1.1101 
1.0936 
1.0539 
1.0295 


1.4395 

1.3112  30 

1.2353 

1.1555 

1.0807 

1.0405 

1  0248 


1.1817 
1.1088 
1.0807 
1.0316 


1.2963 
1.2099 
1.1417 
1.0765 
1.0367 


1.1213 
1.0835 
1.0467 
I  0217 


1.1608 
1.0768 
1.0412 


1.0843 
1.0416 
1  0192 


1.2679 
1.1805 
1.1064 
1.0503 


1.3265 
1.1961 
1  1394 
1.0602 


1.2470 
1.2150 
1.1568 
1.0981 
1.0513 
1.0285 


1.2647 
1.1689 
1.0914 
1.0488 


1.2184 
1.1286 
1.0672 


X 


21.46 
16.59 
14.26 
8.44 
4.73 


41.81 
99 
24  13 
16  47 
8.83 
4.53 
2.82 


23  84 

14.78 
11 

4.47 


37.43 
27.95 
19.77 
11.16 
6.57 


11.53 
8.02 
4.64 
2.15 


16.69 
8.42 

4.58 


14.63 
7.34 
3.48 


23.76 
16.64 
10.19 
4.97 


26.51 
17  23 
12.73 
6.03 


26.34 
23.83 
17.62 
11 

6 

3.47 


20.75 
12.46 
6.88 


47.65 
30.06 
16  67 


f. 


18.62 
18.82 
18.71 
19.00 
19.23 


0.00669  0 

0.00985 

0.01246 

0.01447 

0.01618 


17.81 
17.27 
16.81 
17.58 
17.82 


0.01157 

0.01290 

0.01373|0 

0.01531 

0.01650 


13.17 
12.77 
12.62 
12.51 
11.32 
12.29 
11.23 


0.00162 


0.00470  ( 
0.00775  0. 
0.01216  ( 
0.01532 < 
0.01675  ( 


00160 
0. 00290)0.00385 
00462 
00761 
01183 
01501 
01628 


13.48 
13.17 
13 
13.56 


800 


17.27 
17  36 
17.40 
17.65 
17.80 


13.07 
12.08 
11.61 
11.94 


18.41 
18.67 
18.51 


12.77 
12.40 
10.47 


18.26 
17.55 
17. 
17.10 


300 


18.56 
8  22 
17.96 
17.79 


10  18 


17.68 
17.84 
18.09 
18  40 
04 
18.62 


32.3017.14 
17.28 
17.30 
17  46 


18.80 
14.19 
14 


16  0 


00692 
0.01012 
0.01279 
0.01489 
0.01667 


0.01180 
0.01311 
01301 
0.01559 
0.01683 


0. 00602 
0.00938 
01140 
0.01565  0 


0.00568 
0  00797 
0.01034 
0.01345 
0  01572 


0.00851 
0.01106 
0.01420 
0.01677 


0.00757 
0.01223 
0  01482 


0.01006 
0.01396 
0.01676  0 


0.00487 
0. 007830 

.01140 
0.01479 


.00590  0 


0 

0  00040 

0.01151 

0.01495 


00510  0 


0 

0.00600 

0  00621 

0.01112 

0.01419 

0.01579 


0.005250 
0  60660 
0  01190 
0  01400 


0  009000 
0.01292 
01571 


m 


0.00505 

0.00025 

0. .1130 

01548 


0.00578 
0.00610 
0.01052 
0.01370 
0.01603 


0.00639 
0.010S2 
0.01385 
0.01639 


0  00775 
0.01254 
0.01519 


O  00900 

O. 01370 

01619 


0. 00400 

00797 

0. 01150 

0.01501 


00605 
O  00061 
0  01175 
0.01525 


00510 
0.00610 
0.006^ 
0.01138 
0.01450 
0.01610 


00533 
0  00874 
0.01210 
0.01486 


00892 
0.01264 
0.01561 


(Steiner,  W.  Ann.  1894  (2),  U.  291.) 
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Solubility  in  salt  solutions. 
C"  concentration  of  the  solution  in  terms 
of  normal. 
AS  coefficient  of  absorption. 
Absoiption  of  hydroeoj  by  NH4N0i+Aq 


1.037 

0.1308 

2.167 

0.2766 

3.378 

0.4363 

4.823 

0.6333 

6.773 

0.9069 

11.550 

1.6308 

0.01872 
0.01846 
0.01823 
0.01773 
0.01744 
0.01647 


(Knopp,  Z.  phys.  Ch.  1904,  48.  103.) 
Absorption  of  hydrogen  by  KNO,+Aq  at  20° 


p 

C 

a 

1.244 

0.1245 

0.01835 

2.094 

0.2114 

0.01818 

4.010 

0.4127 

0.01786 

5.925 

0.6225 

0.01743 

7.742 

0.8293 

0.01667 

13.510 

1.6436 

0.01436 

(Knopp.) 

Absorption  of  hydrogen  by  NaNOi+Aq 
at20*. 


1.041 
2.192 
4.406 
6.702 
12.637 


0.1236 
0.2634 
0.6416 
0.8442 
1.7394 


0.01839 
0.01774 
0.01694 
0.01618 
0.01300 


(Knopp.) 
Absorption  of  hydrogen  by  KGl+Aq  at  20** 


p 

C 

a 

1.089 

0.1476 

0.01823 

2.123 

0.2907 

0.01767 

4.070 

0.6687 

0.01661 

6.376 

0.9127 

0.01531 

7.380 

1.0682 

0.01472 

13.612 

2.1222 

0.01256 

(Knopp.) 

Absorption  of  Hi  by  NaCl+Aq. 
at^s  coefficient  of  absorption  at  t° 


Pcrwniol 

NaClin 

tWiohitioo 


5.090 
ft  505 
4  406 
3.708 
1  523 
1  250 


tt25« 


0.01383 
0  01306 
0.01420 
0  0147S0 
0.01603 
0.01621 


tt20* 


0.01628 
0.01632 
0.01687 
01623 
0.01764 
0.01771 


al6* 


0  01640 
0.01666 
0.01714 
0.01760 
0.01806 
0.01014 


al(f 


0.01740 
0.01769 
0.01817 
0.01876 
0.02030 
0.2062 


a5* 


Absorption  of  H  by  BaCli+Aq. 
at®  =  coefficient  of  absorption  at  t° 


Percent  of 

BaCIi  in 

the  solution 


7.002 
6.463 
3.600 
3.201 


a  26" 


0.01466 
0.01474 
0.01662 
0.01670 


a20*» 


0.01501 
0.01605 
0.01700 
0.01710 


al6'* 


0.01716 
0.01734 
0.01830 
0.01847 


alO* 


0.01833 
0.01867 
0.01071 
0.01083 


a5'> 


0.01037 
0.01067 
0.02080 
0.02110 


(Braun.) 

1  vol.  alcohol  at  t**  and  760  mm.  absorbs  V 
vols.  H  gas  reduced  to  0*^  and  760  mm. 


0.06926 
0.06910 
0.06896 
0.06881 
0.06867 
0.06853 
0.06839 
0.06826 
0.06813 


t* 


0.06799 
0.06787 
0.06774 
0.06761 
0.06749 
0.06737 
0.06726 
0.06713 
0.06701 


0.06690 
0.06679 
0.06668 
0.06657 
0.06646 
0.06636 
0.06i521 


(Bunsen's  Gasometry,  p.  286.) 


One     vol.     alcohol 
0.000148t  +  O.OOOOOlti 
(Bunsen.) 


absorbs     0.06925— 
vols.     H     at    t**. 


Solubility  in  alcohol -fAq  at  20**  and  760  mm. 


0.01830 
0.01861 
0.01020 
0.01077 
0.02165 
0.02180 


(Braun,  Z.  phys.  Ch.  1900,  S8.  736.) 


wt.  % 

alcohol 

Vol.  H, 
absorbed 

alt^hol 

Vol.  Ht 
absorbed 

0 

9.09 
16.67 
23.08 

1.93 
1.43 
1.29 
1.17 

28.57 
33.33 
50 
66.67 

1.04 
1.17 
2.02 
2.56 

(Lubarsch,  W.  Ann.  1889,  (2)  87.  626.) 
Absorption  of  hydrogen  by  alcohol. 

t* 

Coeff.  of 
abaorption 

f 

Coeff.  of 

0 
6.2 

0.0676 
0.0693 

13.4 
18.8 

0.0706 
0.0740 

(TimofejefiF.) 
Solubility  of  H,  in  ethyl  ether  at  t**. 

t» 

SoIubiUty 

0 

6 

10 

15 

0.1116 
0.1160 
0.1196 
0.1267 

(Ghristoff,  Z.  phys.  Gh.  1912,  79.  469.) 

Coefficient  of  absorption  in  petroleum » 
0.0682  at  20V  and  0.0652  at  10^  (Griewass 
and  Walfisi,  Z.  phys.  Ch.  1.  70.) 
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Absorption  of  hydrogen  by  chloralhy(lrate+ 
Aq  at  20^. 


p 

C 

a 

4.911 

0.310 

0.01839 

7.69 

0.504 

0.01802 

14.56 

1.030 

0.01712 

18.77 

1.397 

0.01653 

29.50 

2.530 

0.01542 

32.00 

2.846 

0.01518 

38.42 

3.770 

0.01440 

49.79 

6.000 

0.01353 

60.12 

9.120 

0.01324 

63.90 

10.700 

0.01307 

(Knopp,  Z.  phys.  Ch.  1904,  48.  103.) 

Absorption  of  Hi  by  chloralhydrate+Aq. 
t""  *>temp.  of  the  solution. 
P  »  %  ctiloralhydrate  in  the  solution.  • 
/St''^  coefficient  of  absorption  at  t°. 
/915*^»  coefficient  of  iJbsorption  at  15°. 


t*> 

P 

/3to 

^16» 

15. a 

10.0 

0.01740 

0.01740 

16.4 

16.1 

0.01719 

0.01737 

15.8 

33.35 

0.01475 

0.01484 

15.0 

39.4 

0.01470 

0.01470 

15.6 

51.0 

0.01300 

0.01306 

16.2 

60.8 

0.01281 

0.01230 

15.5 

70.7 

0.01282 

0.01287 

15.0 

79.0 

0.01320 

0.01320 

15.5 

0.01732 

/920** 

19.4 

0.01724 

17.4 

28.3 

0.01569 

0.01540 

18.7 

46.56 

0.01388 

0.01375 

16.5 

52.0 

0.01314 

0.01280 

17.0 

63.0 

0.01270 

0.01243 

17.2 

66.0 

0.01285 

0.01260 

17.9 

68.0 

0.01286 

0.01270 

18.3 

78.4 

0.01398 

0.01380 

(MUUer,  Z.  phys.  Ch.  1912.  81.  499.) 
Solubility  of  H|  in  glycerol -fAq. 


t« 

%  glycerol 

Coefficient  of 
absorption 

14 

0 

0.0193 

2.29 

0.0189 

5.32 

0.0186 

8.57 

0.0182 

10.83 

0.01815 

15.31 

0.01765 

21 

0 

0.0184 

2.29 

0.0181 

5.68 

0.0177 

6.46 

0.0176 

10.40 

0.0171 

18.20 

0.0160 

(Henkel,  in  . 

Landolt-B6mst 

ein,  Tab.  4th  Ed. 

602.) 


Absorption  of  Hi  by  glyc«ine+Aq. 
t^—temp.  of  the  solution. 
P  =  %  glycerine  in  the  solution. 
/3t**— coefficient  of  absorption  at  t®. 
/915®»  coefficient  of  absorption  at  15*. 


t* 

P 

/^to 

/915* 

14.5 

14.9 

0.01654 

0.01647 

13.0 

22.8 

0.01532 

0.01510 

13.8 

38.0 

0.01226 

0.01216 

14.5 

43.5 

0.01117 

0.01110 

13.7 

49.15 

0.01019 

0.01010 

14.9 

51.5 

0.01026 

0.01025 

12.3 

68.0 

0.00822 

0.00806 

18.0 

90.7 

0.00853 

0.00670 

(Mailer,  Z.  phys.  Ch.  1912,  81.  496.) 

Solubility  of  Hs  in  glycerine+Ao  at  25"*. 
G  —  %  by  wt.  ^ycerine  in  the  solv^it. 
S^Solubilityof  Hi. 

P">  corrected  pressure  at  end  of  experi- 
ment in  mm.  Hg  at  0^. 


716.3 
736.1 
684.3 
709.9 
730.1 
672.2 
741.1 
708.0 
665.5 
662.3 
741.8 


4.0 
10.5 
22.0 
49.8 
50.5 
52.6 
67.0 
80.0 
82.0 
88.0 
95.0 


s 


0.0186 
0.0178 
0.0154 
0.0099 
0.0097 
0.0090 
0.0067 
0.0051 
0.0051 
0.0044 
0.0034 


(Drucker  and  Moles,  Z.  phys.  1910,  76.  417.) 

Absorption  of  Hi  by  glucose +Aq. 
t°  »temp.  of  the  solution. 
P  ="  %  glucose  in  the  solution. 
/St**"* coefficient  of  absorption  at  t**. 
/320° = coefficient  of  absorption  at  20^. 


20.5 
20.5 
21.1 
21.8 
21.2 


12.2 

20.7 

32.56 

45.8 

59.0 


^t- 


0.01595 
0.01445 
0.01243 
0.01000 
0.00775 


i920» 


0.01600 
0.01450 
0.01250 
0.01015 
0.00780 


(MUller,  Z.  phys.  Ch.  1912,  81.  494.) 
Solubility  in  sugar -fAq  at  15". 


%  Sugar 


16.67 
30.08 
47.65 


Absorption  CoefficieDt 


0  01561 
0.01284 
0.00S92 


(Gordon,  Z.  phys.  Ch.  1896, 18.  14.) 
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Abeorption  of  Hs  b^  sucroee+Aq. 
t'^^temp.  of  the  solution  in  the  absorption 
▼essd. 
P»%  sucroee  in  the  solution, 
^'^-co^dent  of  absorption  at  t^. 
^i«**"=  coefficient  of  absorption  at  15^. 


12.7 
19.3 


15.2 

11.6 

12 

12.7 

11.8 

13.3 

12.6 


5.04 
14.7 
20.26 
29.86 
31.74 
39.65 
42.94 


fi%9 


0.01862 
0.01840 


0.01723 
0.01547 
0.01500 
0.01290 
0.01220 
0:01047 
0.00956 


/3l6° 


0.01892 
/920**= 
0.01829 


0.01726 
0.01510 
0.01462 
0.01257 
0.01185 
0.01033 
0.00939 


(MiiUer.) 

Absorption  of  Hi  by  propionic  add+Aq. 
•t^  ~  coeffident  of  absorption  at  t**. 


Feroeot  of 

propionic 

aodia 

thetohition 


9910 
9.763 
6  500 
5.267 
3.373 
2  634 


a26° 


0.01602 
0.01638 

o.oie 

0.01705 
0.01706 
0.01722 


020° 


0.01782 
0.01788 
01829 
0.01842 
0.01866 
0.01876 


ol6«> 


0.01908 
0.01929 
0.01925 
0.01983 
0.01987 
0.2003 


OIO' 


0.02029 
0.02042 
0.02093 
0.02117 
0.02120 
0.02142 


a5° 


0.02129 
0  02120 
0.02181 
0.02239 
0.02221 
0.02245 


(Braun,  Z.  phys.  Ch.  1900,  88.  735.) 

Absorption  of  Hi  by  or^^o  adds-fAq. 
M  ~  content  in  gram-equivalents  per  liter. 
8«8(^ubility. 
Absorption  of  H,  by  CH|COOH+Aq. 


M 


0.517 

0.528 

1.160 

1.20 

1.963 

1.980 

3.178 

3.220 

4.157 


825° 


0.01925 
0.01923 
0.01903 
0.01895 
0.01885 
0.01882 
0.01862 
0.01858 
0.01849 


(Gtffcken,  Z.  phys.  Ch.  1904.  49.  267.) 
Absorption  of  H,  by  CHjClCOOH+Aq. 

M 

825° 

0.527 
0.990 

1.773 

0.01905 
0.01852 
0.01783 

(Geffdcen.) 


Absorption  of  H  by  organic  substances + 
Aq  at  t**. 

V  =  absorbed  volume  reduced  to  0®  and 
760  mm. 

a  ~  coefficient  of  absorption. 


Substance 

Grams 
inl 
liter 

Vol.  of 

solution 

used  in 

ccm. 

t° 

V 

ecm. 

X 

Glucoee 
Glucoee 
Glucose 
Urea 

Alanine 
Glycocoll 

174 
80.8 
41.45 
60 
59 
89 
75 

409.94 

20.28° 
20.16° 
20.00° 
20.17° 
20.11° 
20.08° 
20.16° 

5.48 
6.12 
6.36 
6.26 
6.51 
5.57 
5.67 

0.01516 
0.01649 
0.01759 
0.01703 
0.01795 
0.01555 
0.01577 

(Httfner,  Z.  phys.  Ch.  1907,  67.  623-4.) 
Solubility  in  organic  solvents. 


Solvent 


Glycerine 

Water 

Aniline 

Amy]  alcohol 

Nitrobenaene 

Carbon  bisulphide 

Glacial  acetic 

Bensene 

Acetone 

Amyl  acetate 

Xylene 

Ethyl  acetate 

Toluene 

Ethyl  alcohol 

(99.8%) 
Methyl  alcohol 
Isobutyl  acetate 
Chloroform 
Carbon  tetra-e 

chloride 


Solubility  at 
25°  C 


Not 
measurable 
0.01992 
0.02849 
0.03708 
0.03708 
0.03753 
0.06330 
0.07560 
0.07641 
0.07738 
0.08185 
0.08516 
0.08742 
0.08935 

0.09449 
0.09758 

I  no  constant 
value 


Solu- 
bility at 
20°C 


0.02000 
0.03033 
0.03533 
0.03533 
0.03358 
0.06172 
0.07071 
0.07027 
0.07432 
0.07834 
0.07877 
0.08384 
0.08620 

0.09016 
0.09287 


ds 
dt 


—0.000016 

—0.000368 

+0.00035 

+0.00035 

+0.00079 

+0.000316 

+0.000978 

+0.001228 

+0.00061 

+0.000702 

+0.P01278 

+0.000716 

+0.00063 

+0.000866 
+0.000942 


(Just,  Z.  phys.  Ch.  1901,  87.  369.) 

Extended  investigations  have  been  made 
bv  Findlay  and  Shen.  (Chem.  Soc.  1912, 
101.  1465)  on  the  effect  of  colloids  on  solu- 
bility of  Hi  in  H3O.    See  original  article. 

Hydroffen  arsenide. 
See  Arsenic  hydride. 

Hydrogen  peroxide,  HiOs. 

Miscible  with  HiO.  Not  stable  in  cone, 
solution.  Aqueous  solution  gives  up  its  HiOs 
to  ether.  Ethereal  solution  is  more  stable 
than  an  aqueous  solution  of  the  same  strengUi, 
and  may  be  distilled  without  decomp.  Mis- 
cible with  alcohol. 

Very  stable  in   aq.   solution  of  vi 
cone,  if  perfectly  free  from  impurity  r 
compds.  of  heavy  metals,  etc.    (Woff< 
B.  1894,  27.  3307.)  ^ 

Co^cient  of  distribution  between 
and  H,0  determined  at  3%  7V  and 
with  varying  quantities  (1.7 — 5%)  of  ] 
(Osipoff.  CTC.  1908,  II.  1265.) 

As  sol.  in  ether  as  in  HsO.   A  50%  sok 
in  H2O  still  contained  about  25%  HjOs  i. 
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being  shaken  6  times  with  large  quantities  of 
fresh  ether. 

Insol.  in  petroleum  ether.  (BrOhl,  B.  1895, 
28.  2855.) 

-f  H,d,  and  -h2H,0.  Does  not  solidify  at 
-20^    (Wolffenstein,  B.  1894,  27.  3311). 

Hydrocen  phosphide,  gaseous  (Phosphine), 

Very  slightly  absorbed  by  HjO. 
Statements  as  to  solubility  in  HtO  vary 
considerably. 

(a)  Difficultly  inflammable  gas — 

1  vol.  H,0  absorbs  0.1 122  vol.  PH,.  (Dyb- 
kowsky,  J.  B.  1866.  735.) 

1  vol.  H,0  absorbs  0.125  vol.  PH,.  (H. 
Davy.) 

(b)  Easily  inflammable  gas — 

1  vol.  HjO  absorbs  0.018  vol.  PH,.  (Gen- 
gembre.  Crell.  Ann.  1.  450.) 

1  vol.  H,0  absorbs  0.0214  vol.  PH.. 
(Heniy.) 

1  vol.  HjO  absorbs  0.025  vol.  PH,.   (Davy.) 

1  vol.  H^  absorbs  0.125  vol.  PH,.  (Dal- 
ton,  Ann.  Phil.  11.  7.) 

1  vol.  H,0  absorbs  0.255  vol.  PH,.  (Ray- 
mond, Scher.  J.  6. 389.) 

1  vol.  HiO  dissolves  0.26  vols.  PH,  at 
17**.  (Stock,  Bttttger  and  Lenger,  B.  1909, 
42.2855.) 

Sol.  in  cone.  HsSOi  without  inmiediate 
decomp.    (Buff.  Pogg.  16.  363.) 

1  vol.  50%  H,S04  dissolves  0.05  vol.  PH,. 
(S.  B.  and  L.) 

Absorbed  by  CuSOi-f  Aq  and  by  Br. 
(Berthdot.) 

Absorbed  rapidly  by  Cu,Cl,-f  Aq  with 
formation  of  Cu,Cl,,  2PH,,  rfhd  Cu,Cl,, 
4PH,.    (Riban.  C.  R.  as.  581.) 

1  vol.  alcohol  of  0.85  sp.  gr.  absorbs  0.5  vol.; 
1  vol.  ether  absorbs  2.  vols.    (Graham.) 

Sol.  in  volatile  oils;  1  vol.  oil  of  turpentine 
absorbs  3.25  vols.    (Graham.) 

Several  varieties  of  blood  absorb  PH,. 

Hydrogen  phosphide,  liquid,  P3H4. 

Insol.  in  H3O.  Apparently  sol.  in  alcohol 
and  oil  of  turpentine,  but  solution  is  very 
quickly  decomp.    (Th6nard,  A.  ch.  (3)  146.) 

Hydrogen  phosphide,  solid,  P4Ht. 

Insol.  in  H^O  fmd  alcohol.  (Leverrier,  A. 
ch.  60.  174.) 

Insol.  in  all  liquids  except  liquid  PHi. 
(Th^nard,  A.  ch.  (3)  14.  5.) 

Instantly  decomp.  by  HNO,,  or  HjSOi-j- 
Aq.  Sol.  with  decomp.  m  alcoholic  solution  of 
KOH.    (Th^nard.) 

Somewhat  sol.  in  liquid  phosphorus. 
(Buck,  Dissert.  1904.) 

P»H,.  Insol.  in  all  solvents.  (Stock, 
Bttttger  and  Lenger,  B.  1909.  42.  2851.) 

PitHe.  Sol.  in  liquid  hydrogen  phosphide 
and  molten  P.  There  are  no  other  solvent* 
which  appreciably  dissolve  it.  Insol.  in 
liquid  PH,.    (S.  B.  and  L.) 


Hydrogen  selenide,  H|Se. 

More  sol.  in  H,0  than  hydrogen  snlphidei 
(Berzelius.) 


Solubility  coefficient  of  H^  at  t*. 

t«» 

SoLCoeff. 

4 

9.65 
13.2 
22.5 

3.77  vda. 
3.43 
3.31 
2.70 

(Forcrand  and  Fonses-Diacon,  C.  R.  19Q2, 
184.  171.) 

Sol.  in  cold  COCl,.  (Besson,  C.  R.  1860. 
122.  140.) 

Hydrogen  silicide. 
See  Silicon  hydride. 

Hydrogen  sulphide,  HjS. 

(a)  Liquid.  Dissolves  S  on  warming, 
which  separates  on  cooling. 

(b)  Qa9, 

1  vol.  HiO  ab«>rbs  1.08  vols.  H»S  at  10**.  (Heorj. 
1803.) 

1  vol.  HiO  abiorbe  2.53  vols.  HtS  at  15°.  (de  Sm»- 
■ure.  Ann.  Phil.  6.  340.) 

1  vol.  HiO  abmrbt  3  vols.  HsS  at  ll*".  (Gay-LuMM 
and  Th6nard0 

1  voL  H1O  abaorbs  3.66  vols.  HaS  at  ord.  temp> 
(Thompson.) 

1  vol.  HtO  abaorbs  2.5  vols.  HiS  at  ord.  temp. 
(Dalton.) 

1  vol.  H^  absorbs  4.370^-0.0836871  + 
0.0005213t*  vols.  HsS  at  temperatures  be- 
tween 2  and  43.3''.  (Bunsen  and  SchOnfekL, 
A.  98.  26.) 

At  0*^  and  about  820  mm.  preesure,  1  ocm. 
HtO  iU>sorbs  100  ccm.  HsS,  while  only  aboat 
4  ccm.  are  absorbed  at  ord.  pressure,  (de 
Forcrand  and  Villard,  C.  R.  106.  1402.) 

1  vol.  HfO  at  760  mm.  pressure  and  t*  abeocbs 
V  vols.  HsS,  reduced  to  0**  and  760  mm. 


f 

V 

t* 

V 

a* 

V 

0 

4.3706 

14 

3.3012 

28 

2.4357 

1 

4.2874 

15 

3.2326 

29 

2.3819 

2 

4.2053 

16 

3.1651 

30 

2.3290 

3 

4.1243 

17 

3.0986 

31 

2.2771 

4 

4.0442 

18 

3.0331 

32 

2.2262 

5 

3.9652 

19 

2.9687 

33 

2.1764 

6 

3.8872 

20 

2.9053 

34 

2.1277 

7 

3.8103 

21 

2.8430 

35 

2.0799 

8 

3.7345 

22 

1.7817 

36 

2.0332 

9 

3.6596 

23 

2.7215 

37 

1.9876 

10 

3.5858 

24 

2.6623 

38 

1.9430 

11 

3.5132 

25 

2.6091 

39 

1.8994 

12 

3.4415 

26 

2.5470 

40 

1.8569 

13 

3.3708 

27 

2.4909 

•• 

(Sch6nfdd,  A.  9S.  26.) 
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Aboorption  coefficient  of  HsS  in  HsO 
at  0*- 4.6796.  (PryU  and  Hoist,  W.  Ann. 
1895,  54,  137.) 

1  1.  HsO  diasolves  0.1004  mol.  HtS  at  25'' 
and  760  mm.  (PoUitzer,  Z.  anorg.  1909, 
64.145.) 


Absorption  of  hydrogen  sulphide  by  HiO  at  t^. 


f 

Ck>efficieQt  of  absorption 

0* 
10» 
20' 

4.686 
3.520 
2.672 

[Calc.  fr.  dato  of  Fauser.    (C,  C.  1889,  1. 
754.)] 

(Winkler,  Z.  phys.  Ch.  1906,  55.  350.) 


Abwrption  of  hydrogen  sulphide  by  HsO  at  t* 


0 
10 
20 
30 
40 
50 
60 


Ck>effioient  of  absorption 


4.621 
3.362 
2.554 
2.014 
1.642 
1.376 
1.176 


(Winkler,  Z.  phys.  Ch.  1906,  55.  350.) 


Sohibility  of  H,S  in  H,0. 


Layer  rich  in  HsS 


Layer  rich  in  HiO 


Mob.  HiS  per  100  oiols.  HiO 


(Scheffer,  ftx)c.  K.  Ak.  Amsteitiam,  1911,  14 
198.) 


Difficultly  sol.  in  cone.  HtSOi  with'deoomp. 
Instantly  decomp.  by  fuming  HNO|. 
Solubility  of  HiS  in  HI-fAq  at  25**  and  760 


mm. 


HI  Mol.  per  I. 

HsS  Mol.  per  I. 

0.00 

0.1004 

1.01 

0.111 

1.51 

0.113 

1.93 

0.125 

2.65 

0.130 

2.64 

0.138 

3.42 

0.142 

4.38 

0.163 

5.005 

0.165 

5.695 

0.181 

6.935 

0.197 

♦(9.21 

0.267) 

*  Not  exact. 

(PoUitzer,  Z.  anorg.  1909,  64. 145.) 


Solubility  in  acids +Aq. 

Is  value  of  HtS  dissolved  in  acid+Aq  as 
determined  by  titration. 

lo»  value  of  HjS  dissolved  in  HsO  as  de- 
termined by  titration. 

t*»=.25^ 


Acid 

l/lo 

H-N.HQ 
H-N.H^4 

0.975 
0.905 

(McLauchlan,  Z.  phys.  Ch.  1903,  44.  615.) 


Less  sol.  in  NaCl,  or  CaCli+Aq  than  in 
HtO. 

Sol.  in  IMCl,  -hNH40H+Aq.  (Crobaugh, 
Z.  anorg.  1894,  5.  321.) 


Solubility  in  salts +Aq. 

Is  value  of  HsS  dissolved  in  salt+Aq  as 
determined  by  titration. 

lo»  value  of  HsS  dissolved  in  HiO  as  de- 
termined by  titration. 

t**-25^ 


Salt+Aq. 

1/b 

^ak+A-i. 

l/lo 

)^N.Na,S04 

0.73 

K-N.Na,804 

O.S5d 

>^N.K,S04 

OJS 

H-N.K,804 

?^-N.(NH.),S04 

0.890 

H-N.(NH4),S04 

0.82 

0.91 

N.NaCl 

0.S47 

J^N.NaCl 

0.93(J 

N.KCl 

0-S53 

N.NaBr 

0.935 

N.NH4CI 

0.960 

N.KBr 

0.945 

N.NaNOi 

o.aa3 

N.NHiBr 

LOO 

N.KNO, 

0.913 

N.Kl 

0.98 

N.NH4NO, 

0,990 

(McLauchlan,  Z.  phys.  Ch.  1903,  44.  615.) 
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HYDROGEN  SULPHIDE 


Solubility  of  H|S  in  NaSH+Aq. 
(g.  mol.  HtS  dissolved  in  1 1.) 


t» 

0.05  g.  mol. 
NaSH  perl. 

0.1  g.  mol. 
NaSH  per  1. 

0.2  g.  mol. 
NaSH  per  I. 

15 
25 
35 
45 

0.082 
0.064 

OOO 

•  8SS 

0.129 
0.1035 

(Goldschmidt  and  Larsen,  Z.  phys.  Ch.  1910, 
71. 449.) 

At  18**  and  ord.  pressure.  100  vols,  alcohol  of  0.84 
sp.  gr.  abaorb  606  mols.  H^.     (de  Sauasure,  1814.) 

1  vol.  alcohol  absorbs  17.891-0.65598t+ 
0.00661t>  vols.  H^  between  0  and  22"". 
(Carius.) 

1  vol.  alcohol  at  t^  and  760  mm.  absorbs  V 
vols.  HsS  reduced  to  0"*  and  760  mm. 


V 

t«» 

V 

t* 

17.891 

9 

12.523 

18 

17.242 

10 

11.992 

19 

16.606 

11 

11.475 

20 

15.983 

12 

10.971 

21 

16.373 

13 

10.480 

22 

14.776 

14 

10.003 

23 

14.193 

15 

9.539 

24 

13.623 

16 

9.088 

13.066 

17 

8.650 

8.225 
7.814 
7.415 
7.030 
6.659 
6.300 
5.955 


(Carius,  A.  94. 140.) 
Solubility  in  alcohol +Aq  at  25*. 


Molecules  of 

CtHiOH  in  100 

molecules  CtHiOH 

+HjO 


0.00 

1.60 

5.18 

9.25 

23.60 

47.75 

♦(100 


Molecules  HtO  in 
100  molecules 
CiHiOH+HiO 


100 
98  (?) 
94.82 
90.75 
76.40 
52.25 
0 


l/lo 


1.00 

0.96 

0.933 

0.91 

1.28 

1.95 

2.16) 


♦Carius. 


(McLauchlan.) 


Sol.  in  methyl  acetate  (Marchand),  ether 
(Higgins). 

Insol.  in  caoutchin. 

Sol.  in  glycerine  in  less  amount  than  in 
HfO.  If  a  certain  vol.  of  HtO  dissolves  100 
pts.  HjS,  the  same  vol.  of  glycerine  (1  pt. 
dycerine  +lpt.  HsO)  dissolves  only  60  pts. 
HsS,  but  the  solution  is  very  stable.  After 
standing  a  year  there  is  no  appreciable 
decomp.    (Lapage,  J.  Pharm.  (4)  6. 256.) 

AcconHng  to  Lmdo  (C.  N.  67.  173),  the 
solution  in  glycerine  is  no  more  stable  than 
that  in  HsO. 

Sol.inCSi. 


Solubility  in  organic  substanoes+Aq. 

1  ""Value  of  HjS  dissolved  in  orspanic  sub- 
stance+Aq  as  determined  by  titration. 

lo"  value  of  HjS  dissolved  in  HjO  as  de- 
termined by  titration. 

f=25*. 


Solution 


N-NH4C,H,0, 
N-C4H/). 
3-N-4:!4H|0« 

N-(NH,)rfX) 
pure  C|H|(OH)i 


l/te 


1.09 

0.944 

0.858 

1.02 

0.863 


(McLauchlan,  Z.  phys.  Ch.  1903,  44.  615.) 
Solubility  in  acetic  acid+Aq  at  25®. 


Molecules  of 
CHiCOOH  in  100 

molecules 
CHiCOOH  +H1O 


0 

8.85 
16.7 
21.0 
35.5 
53.5 
55.7 
67.8 
81.0 
98.58 


Molecules  of  HtO 
in  100  molecules 
CHiCOOH +H1O 


100 
91.15 

83.30 
79 

64.5 
40.5 

32^2 
19.0 
1.42 


l/lo 


1.00 

0.98 

0.955 

1.00 

1.035 

1.21 

1.29 

1.40 

1.83 

3.81 


(McLauchlan.) 
Hydrogen  j^frsulphide,  H^s  or  HsSt. 

Decomp.  by  contact  with  H|0,  in  whidi  it 
is  apparently  insol.  SolJn  ether  with  8ul)ae- 
quent  decomp.  Sol.  in  CSs.  (Thdnard,  A. 
ch.  48.  79^ 

HsSs.  Quickly  decomp.  by  ether,  acetic 
ether,  eth3ri,  or  amyl  alcohol.  HsS  has  no 
action. 

Cone.  HCl,  or  HCiH|Ot+Aq  have  no  ac- 
tion. Sol.  in  a  solution  of  S  in  CSs,  and  in 
liquid  hydrocarbons. 

Chloroform  dissolves  without  decomp* 
(Sabatier,  C.  R.  100.  1346,  1585.) 

Alkalies,  and  KjS+Aq  aecomp.  instantly. 

Deoomp.  by  HsO,  ail.  and  oono.  HQ,  oonc. 
HtSO«,  alkah  and  alcohol.  SoL  in  alcohol 
oontaining  HCl  but  soon  deoomp«  in  this 
solution.  Misoible  in  all  proportions  and 
without  decomp.  with  benxene,  ether  and  CSt. 
(Bloch,  B.  1908,  41.  1977.) 

Formula  is  H,S».     (Rebs,  A.  146.  356.) 

+7HtO.  Easily  deocnnp.  by  heat,  (de 
Forcrand  and  ViUard,  C.  R.  106.  1402.) 

Hydrogen  fntnlphide,  HsS». 

Decomp.  by  H|0,  dil.  and  cone.  HCl,  oone. 
H1SO4.  aUudi  and  aloohol.  Somewhat  toL  in 
aloohol  containing  HCl^  but  slowly  deoomp. 
in  this  solution.  Misoible  with  ether,  ben- 
sene  and  CSi  and  these  solutions  are  relativeiy 
stable.    (Bloch,  B.  190S,  41. 1974.) 


HYDROXYLAMINE  CX)LUMBATE 


385 


Hydrogen  Mluride,  HsTe. 

SL    sol.   in  HsO.     Decomp.  in  the  air. 
Emyei,  Z.  anorg.  1900,  86.  313.) 

Hydrosulpliiiric  add,  HiS. 
See  Hydrogen  sulphide. 

Hydrosislphurous  acid,  HtSOs. 
See  Hyposulphnroos  acid. 

HydroiTflamic  acid. 

Caldiim  hydrozylamate,  Ca(ONHs)s. 


Very  explosive;  decomp. 
and  Schott,  J.  pr.  1908,  (2)  78.  323.) 


by  Hrf). 
78. 


(Ebler 


Zinc  hydrozylamate  Zn(ONHi)s. 

Decomp.  by  HjO.    (Ebler  and  Schott.) 


Zinc 


hydroxylamate,  hydr 
Zn(H,NO)„  3NH,0. 


hydroxylamine, 


Very  unstable. 

Insol.  in  abs.  alcohol.    (Ebler  and  Schott.) 

HydroiTflainine,  NHtO»NHs(OH). 

Known  only  in  solution.  « 

SoL  in  alcohol.    (Lospen,  J.  pr.  96.  462.) 

Prq[>ared  iu  free  state  bv  de  Bruyn. 

Very  deliquescent,  and  sol.  in  HsO  and 
alcohol.  SI.  sol.  or  insol.  in  CHCls,  CA, 
ether,  or  ethyl  acetate. 

Methyl  alcohol  at  5""  dissolves  35%;  ethyl 
I  iloohol  at  15^  15%;  boiUng  dry  ether,  1.2%; 
I  Hoilinff  ethyl  acetate,  1.6%.  (de  Bru3m,  R. 
'  r.  c.  n.  18.) 

HfdrazyUmine  arsenate,  As04Hi(NHsO)i. 

SI.  sol.  in  cold  HjO;  sol.  in  hot  HjO  from 
*tich  it  can  be  cryst.  (Hofmann,  A.  1899, 
30T.331.) 

Hydrazyiamine  azoimide. 
See  Azoimide,  hydroxylamine. 

Hjdrazylamine  bromide,  NHtOH,  HBr. 

Very  soL  in  HtO;  insol.  in  ether  bv  which 
It  it  ppUL  from  solution  in  alcohol.  (Adams, 
AflLOi,  J.  1902,28.205.) 

2NH]0H,  HBr.  Easily^sol.  m  HsO:  insol. 
n  ether  and  ligroin.  Si.  sol.  in  alcohol. 
Udtms.) 

Bydrozylamine  mercuric  bromide  hydroxyla- 
'      mine,  2NH|0H,  2HBr,  Hg^rs,  2NHtOH. 
Deoomp.  by  HsO  and  methyl  aloohoL 
Reidfly  decomp.  by  alkalies.    (Adams.) 

fiTdrozylamlne  calcium,  HO.Ca.ONHt. 

Pvtia^  deccMnp.  by  HsO  at  ordinary 
-tanp.  (Hofmann,  Z.  anorg.  1896, 16. 464.) 

L 


Hydroi^lamine  chloride,  basic,  NHi(OH)Cl, 
NHsOH. 

Sol.  in  HsO.  Alcohol  precipitates  from 
aqueous  solution.    Insol.  in  ether.    (Lessen.) 

2NH,(0H)C1.  NHsOH.  Deliquescent; 
very  sol.  in  HsO,  leas  in  alcohol,  and  insol.  in 
ether.    (Lossen.) 

Hydroxylamine  chloride,  NHi(OH)Cl. 

Not  deliquescent.  Very  sol.  in  HsO  and 
hot  ordinary  alcohol.  SI.  sol.  in  absolute  al- 
cohol.   Insol.  in  ether.    (Lossen.) 

Sol.  in  1 .2  pte.  HsO  at  17**.  (Schiff,  Z.  phys. 
Ch.  1896,  21.  290.) 

Sp.  gr.  of  aqueous  solution  at  17^. 


%8alt 

9p.gr. 

40 

1.1852 

28 

1.1260 

20 

1.0888 

14 

1.0616 

10 

1.0437 

7 

1.0303 

5 

1  0214 

3.5 

1.0147 

(Schiff,  Z.  phys.  Gh.  1896,  21.  290.) 

100  pts.  absolute  methyl  alcohol  dissolve 
16.4  pto.  at  19.75"";  100  pts.  absolute  ethyl 
alcohol  dissolve  4.43  pts.  at  19.75"*.  (de 
Bruyn,  Z.  phys.  Ch.  10.  788.) 

Somewhat  sol.  in  aloohoL  (Adams,  Am. 
Ch.  J.  1902,  28.  204.) 

Hydrorvlamine  mercuric  chloride,  NHsOH, 
HCl,  HgCls. 

Very  sol.  in  HsO  and  alcohol.  Less  sol.  in 
ether.    (Adams,  Am.  Ch.  J.  1902,  28.  213.) 

5(XH,0H)s,  HCl.  2HgCl2.  Sol.  in  cold 
H2O,  alcohol  and  ether.  More  easily  sol.  in 
methyl  alcohol.  Sol.  in  HCl.  The  slightest 
trace  of  alkali  causes  decomp.    (Adams.) 

^exahydrozylamine  cobaltic  bromide, 
[Co(NH,OH)6lBr,. 
(Werner,  B.  1905,  38. 897.) 

Hcxohydrozylamine  cobaltic  chloride, 
[Co(NH,OH)elCl,. 
Very  stable  toward  HCl.     (Werner,   B. 
1906,  88.  895.) 

^6xahydrozylamine  cobaltic  nitrate, 
[Co(NH,OH)J(NO,),. 
(Werner.) 

Hexdhydrozylamine  cobaltic  sulphate, 
[Co(NH,OH)e]s(S04)i+2HsO. 
EasUy  sol.  in  HsO.    (Werner.) 

Hydrozylamine  columbate,  CbOeNsHit. 

Explosive.  SI.  sol.  in  HsO.  (Hofoiann,  Z« 
anorg.  1898,  16.  473.)^^^^^^  by  VjXJOgTlT 


HYDROXYLAMINE  DITmONATE 


HjdnM^lamine  dithioiuite,  (NHsOH)t» 

Sol.  in  HiO;  deooinp.  on  heating  the  aq. 
solution.  rSabanejeff,Z.anorg.l808,17.485.} 

HydrozylAmine  fluosilicAte,  (NH|0)t,  H|SiF| 
+2H,0. 
Easily  sol.  in  HsO.   Neariv  insol.  in  methyl 
and  abs.  ethyl  alcohol.    (Ebler,  J.  pr.  1908, 
(2),  78.  338.) 

HydrozylAmine  flnotitanate,  (NH|0)t,  HsTiFe 
Sol.  in  HfO.    SI.  sol.  in  methyl  alcohol. 
(Ebler,  J.  pr.  1908,  (2)  78.  340.) 

Hydrozyiamine  hypophosphhe, 

(NH,OH)Ha>0,. 

Very  sol.  in  HiO.  (Sabanejeff,  Z.  anorg. 
1888,  17.  4830 

Sol.  in  HsO  and  absolute  alcohol.  Insol. 
in  ether.  (Hofmann  and  KohlsohUtter,  Z. 
anorg.  1898, 16.  469.) 

HydrozylAmine    potassiam    hypophosphite« 
(H,PO,),(NHiO),K,. 
Easily  sol.  in  HtO,  decomp.  on  heating; 
sol.  in  hot  abs.  alcohol.    (Hofmann  and  Kom- 
schatter,  Z.  anorg.  1898, 16.  468.) 

HydrozylAmine  hypophosphate, 

(ira,OH)ja,pror 

Easily  sol.  in  HiO.  (Sabanejeff,  Z.  anorg. 
1898/17.  489.) 

HydrozyiAmine  iodide»  NHtOH,  HI. 

Hydroscopic;  sol.  in  methyl  alcohol.  Very 
ezplosive.  (Wolffenstdn  and  Groll,  B.  1901, 
84. 2419.) 

Dthydrozylamine  iodide,  (NHtOH),,  HI. 

Deliquescent.  More  sol.  in  HiO,  methyl 
and  ethyl  alcohol  than  the  tri  compound.  Is 
decomp.  when  recryst.  from  these  solvents. 
Insol.  m  ether.  (Dunstan,  Chem.  Soc.  1896, 
69.  841.) 

TrihydrozyiAmine  iodide,  (NH,OH),,  HI. 

Dehquescent  in  moist  air.  Sol.  in  HsO, 
methyl  and  ethyl  alcohol.  Insol.  in  ether. 
(Dunstan.) 

Hydrozyiamine  idtnte,  NHt(OH)NOt. 
y&ry  sol.  in  H,0  and  absolute  alcohol. 

(Lossen.) 

Hydrozyiamine  or^phosphAte, 
(NH,0H),P04. 
SI.  sol.  in  cold  H|0.    (Lessen.) 

Only  si.  sol.  in  HtO.  (Hermann,  A.  1899, 
807.330.) 

Moderatdy  sd.  in  HsO.  (Ross,  Chem.  Soc. 
^.  90,  (2)  19.) 


Solubility  in  HsO. 

1  g.  of  aqueous  solution  contains  at: 
0**  10' 

0 .  012       0 .  015  g.  hydrozyiamine  phoa>hat 
20**  30** 

0 .  019       0 .  027  g.  hydrozyiamine  phosphat 

40**  SO** 

0 .  040       0 .  055  g.  hydrozyiamine  phosphat 
60**  70** 

0 .  077       0 .  102  g.  hydrozyiamine  phosphat 
80**  90** 

0. 133       0. 168  g.  hydrozyiamine  phosphat 
(Adams,  Am.  Ch.  J.  1902,  28.  204.) 

(NHsOH)HtP04.  Hydroscopic.  A9.  aok 
tion  is  decomp.  on  heatmg.  (Sabanejeff,  I 
1897,  80.  287.) 

HydrozylAmine  phosphite,  (NHiOH)sHPOs. 

Sol.  in  HsO  and  absolute  alcohol.  (Ho 
mann  and  KohlschUtter,  Z.  anorg.  1898,  H 
467.) 

(NH,OH)HsPO,.  Sol.  in  H,0.  Ineol.  i 
alcohol.  (Sabanej^,  Chem.  Soc.  1900,  V 
(2),  14.) 

Hydrozyiamine  phosphite  AmmoniA, 
(NH,OH)H,PO,,  NH,. 
Sol.  in  HsO.   (Sabanejeff,  Chem.  Soc.  190( 
78,  (2)  14.) 

Hydrozyiamine  sodium,  NaONHs. 

Very  hygroscopic,  (de  Bru)m,  R.  t.  < 
1892, 11.  18.) 

Hydroz]damine  sulphate,  (NHsOH)iSO«. 

Easily  sol.  in  HsO.  Precipitated  from  000 
oentrated  aqueous  solution  by  alcohol.  (Loi 
sen.) 

Sol.  in  cone.  NH40H+Aq.  Insol.  in  a) 
cohol  and  ether.  (Preibisch,  J.  pr.  1873,  (2 
7.  480.) 

Not  deliquescent.  Sol.  in  ^  of  its  wt.  <| 
HsO  at  20''.  (Divers  and  Ha^  Chem.  So^ 
1896,  69.  1665.) 

1  g.  of  aqueous  solution  contains  at: 
—8*^    0«     -flO** 

0.307  0.329  0.366  g.  hydrozybmine  sulphate 

20"     30*     40** 

0.413  0.441  0.482  g.  hydrozyiamine  sulphall 

50*     60*     90* 

0.522  0.560  0.685  g.  hydrozyiamine  sulphai^ 

(Adams,  Am.  Ch.  J.  1902,  28.  203.)      I 

Dry  hvdrozylamine  sulphate  is  insoL  1 
abs.  and  almost  insol.  in  95%  alooba| 
(Adams.) 

For  double  salts,  see  under  sulphuric  uk 
NHsOH,    HsSO«.    Deliquescent.     Sol. 
HsO.    (Divtfs,  Chem.  Soc.  1895,  87.  226.) 

Hydroz^amhie  tongsUte,  4NHsOH,  3W0iH 
3HsO. 

Moderately  sol.  in  HsO.  (Allen  and  Go« 
schalk,  Am.  Ch.  J.  1902,  27.  338.) 


HYDROXYLAMINE  DISULPHONATE  SODIUM  CHLORIDE,  POTASSIUM    387 


Hydrozjlamiiie  imuuite,  U04(NH,0)s+H|0. 
Deoomp.  by  heat.     (Hofmann,  Z.  anorg. 
1807,  16.  78.) 

HjdrazyUunlne  imuuite  ammoniH, 
U04(NH,0),,  2NH,. 
Deoomp.  by  H|0.     (Hofmann,  Z.  anorg. 
1897, 16.  79.) 

Hjdrozylamine  me^ovanadate,  VOeNiHie. 

Deoomp.    by    moisture.      (Hofmann,    Z. 
anorg.  1898,  16.  472.) 

Hjdrozylamliie  m«toyanadate  ammonia, 
VO,H,  (NH,0),,  2NH,. 
EaaQy  decomp.  by  HiO  and  HCl.    (Hof- 
mann, Z.  anorg.  1898, 16.  471.) 

Hydrozylamlne  monosulphonic  acid, 
H05ra(S0,H). 

"Sulpbaiidic  acid''  of  Fremv. 

"Su^ydroxylamio  acid"  of  Glaus. 

Sol.  m  HtO.    Slowly  deoomp.  on  boiling. 
(Raschig,  A.  841.  161.) 

Ammonium  hydroxj^amine  monosulphonate, 
(0H)HN,  S0,NH4. 
(Saban^j^,  Z.  anorg.  1898, 17.  491.) 

Monohuhaa ,  (HONHSO,),Ba+ 

H,0. 
Easily  sol.  in  HtO.     (Divers  and  Haga, 
C^Hsm.  Soc.  66.  760.) 

Z>ibcriiim    ,    Ba(HONSO,),Ba+ 

H,0. 
Nearly  insol.  in  HjO;  sol.  in  HCl-fAq. 
fDivers  and  Haga,  Chem.  Soc.  66.  760.) 


Pofaaainm  - 


-,  HONH(SO,K). 


"Potassium  sulph^droxvlamate''  of  Glaus. 
""  Potassium  sulphaadate''^  of  Fremy. 

Sol.  in  cold  H|0.  Easily  sol.  in  hot  HiO 
without  deoomp.   Insol.  in  alcohol.   (Raschig. 

+H|0.  (Divov  and  Haga,  Ghem.  Soc.  66. 
780.) 

Hydrozylamine  (iisulphonic  add, 
HON(SOJi),. 

"Disulphydroasotio  acid"  of  Glaus. 

"Sulphasotic  add"  of  Fremy. 

Xot  known  in  free  state.  (Raschig,  A.  841. 
161.) 

Btrinm  hydroxjiamine  disulphonate, 
Ba«(NS,0T)i+4H,0  and +8H,0. 
Ptactioally  insol.  in  HsO.   Sol.  in  NH4GI+ 
Aq.   (Divers,  Chem.  Soc.  1894,  66.  559.) 


Bfj^ufi  potasaiom     ■  , 

Ba,K,H4(NS/)7)e+9H^. 
BaKXS/)7+H/). 
(H0)3aJC4H(N8/)T)f+H,0. 


BatK,(NS,07)7+14H,0. 
3Ba(0H)„  Ba,K,?NS,07)7. 
Above  salts  are  all  ppts.    (Divers,  Chem. 
Soc.  1894,  66.  561.) 

Baiiom  sodium  hydrozylamine  disulphonate, 
Ba.Na,(NS,(57)i+7H^. 

Ba.Na,(NS,07)7-h7H,0. 
Ba„Nau(NS/)7),7+24H^. 
Above  salts  are  ppts.    (Divers.) 

Potassium ,  HON  (SO,K),  -h2H  ,0. 

"Potassium  disulph3rdroxyazotate"  of 
Glaus  (A.  168.  75).    Insol.  in  cold  H,0. 

Very  unstable.  Vctv  difficultly  sol.  in  HjO, 
more  easily  in  dil.  K()H+Aq.  (Raschig,  A. 
841.  161.) 

HON(SO,K),,  KON(SO,K),+H,0.  True 
composition  of  potassium  sulphazotate  of 
Fremy.  (Divers  and  Haga,  Ghem.  Soc.  1900, 
77.  432.) 

Potassium  sodium . 

3K,NS,07,  2Na,NS,07-h2H,0.  Sol.  in 
H,0. 

6K,NS,07,  Na,NS,07,  H,NS,O7-h20H,O. 
Sol.  in  HtO. 

KiNai4Hs(NSt07)7+5H,0.  I^ess  sol.  in 
HtO  than  the  oUiers. 

K„Na»H4(NSt07)i+9HtO.   Sol.  in  H,0. 

KNa4H(NS,07)t-hHtO.  Readily  sol.  in 
HtO. 

K4NaH,(NS,07)f+2H,0.  Moderately  sol. 
in  HtO. 

KNaHNS,07+3H,0.    Sol.  in  HjO. 
(Divers,  Chem.  Soc.  1894,  66.  552.) 

Potassium  strontium , 

(HO,  Sr),NSt07,  8(SrKNS,07,  2H,0). 
Ppt.    (Divers.) 

Potassium  hydrozylamine  disulphonate  ni- 
trite, HON(SO,K)t,  KNOt. 

Very  si.  in  HtO.  (Divers  and  Haga, 
Ghem.  Soc.  1900,  77.  433.) 

K»H(NSt07)t.  3KN0,  -f-HtO.  Decomp.  by 
HtO.    (Divers  and  Haga.) 

2K0N(S0,K)t,  KNO,-h4.4HtO.  Very  sol. 
in  HtO  which  decomp.  it  into  its  constituent 
salts.    (Divers  and  Ha^a.) 

+6HjO.  Very  sol.  m  HtO  which  deoomp. 
it  into  its  constituent  salts.  (Divers  and 
Haga.) 

^,H(NSt07)t,  7KNOt-|-3HtO.  Decomp. 
by  HtO.    (Divers  and  Haga.) 

3K4H(NS,07)t,7KNO,.  Decomp.  by  H,0. 
(Divers  and  Haga.) 

Potassium  hydrozylamine  dtsulphonate  so- 
dium  chloride,   5KtHNSt07,    8NaCl+ 
3H,0. 
Decomp.  by  HtO.     ( Divert  jC^t^fffi.  Soc. 

1894,66.551.)  Digitized  by^ 
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Sodium  hydrozjlamine  disulphonate, 
HON(SO,Na),. 

Sol.  in  somewhat  more  than  its  own  wt.  of 
H2O  at  14^  (Divers,  Chem.  Soc.  1894,  65. 
546 ) 

NaJlNSiOi,  2NaJSrS,07+3H,0.  Sol.  in 
less  than  1.5  pts.  HjO  at  14^.    (Divers.) 

Hydroxylamine   isomonosvlphotdc   add, 

NH,,  6,  SO,,  OH. 

Very  hydroscopic.  Sol.  in  water;  sol.  in 
alcohol.    (Sommer,  B.  1914,  47.  1226.) 

[Compare  RascMg,  A.  1887,  341.  161.] 

Hydrozylamine  isodisuiphoidc  acid« 

Ammonium  hydrozylamine  Modtsulphonate, 
(SO,NH4)ONH(SO,NH4). 
3  pts.  are  sol.  in  2  pts.  H,0  at  18**.    Apt 
to  fonn  supersat.  solutions.    (Haga,  Chem. 
Soc.  1906,  89.  246.) 


Z>tpota8sium - 


-,  KjHSjOtN. 


Only  si.  sol.  in  cold  H2O.  Easily  sol.  in 
boiling  H2O.  Decomp.  by  hot  dil.  HCl. 
(Raschig,  B.  1906,  39.  246.) 

6.44  pts.  are  sol.  in  100  pte.  H,0  at  16.4**. 

7.18    "    "     "    *•  100   "    H,0  "17.8^ 

8.05    "    "     "    "  100   "    H,0  "  20**. 
(Haga,  Chem.  Soc.  1906,  89.  243.) 

rripotassium ,  (SO,K)ONK(SOJC) 

-h2H,0. 
Very  sol.  in  H2O;  ppt.  by  alcohol.    (Haga.) 


Z>ihydroz]^amine      sulphonic      acid, 
(HO),N(SOJi). 

''Sulphazinous  add"  of  Fremy. 

Known  only  in  its  salt«.    (Raschig,  A.  841« 
161.) 


dthydrozylamine 
-"OtK. 


8iilphofULte» 


Z>t8odium 


-,  (S0,Na)03SH(S0J^a). 


Very  sol.  in  HjO;  insol.  in  alcohol  by  which 
it  is  ppt.  from  aqueous  solution.    (Haga.) 


Trisodium- 


-,  (SO,Na)ONNa(SO,Na) 


+2HaO. 
Sol.  in  HzO;  ppt.  by  alcohol.    (Haga.) 
-f  3H,0.    SoL  in  1.3  pte.  H,0  at  20'' 


sol.  in  NaOH-fAq. 
1894,  65.  546.) 


Lees 
(Divers,  Chem.  Soc. 


Hydrozylamine  trisuli^oiiic  acid. 

Ammonium  hydrozylamine  ^risulphonate, 
2(SO,NH4)ON(SO,NH4)i-f3lfiO. 
Sol.  in  0.61  pts.  H,0  at  16**.   (Haga,  Chem. 
Soc.  1904,  85.  84.) 


Potassium 

(HO),NSO,J 
Not  obtained  in  pure  state:  forma  banc  salt 
KO 
|,^NSO|K,  which  is  quite  soL  in  HtO,  and 

corresponds  to   "sulfatite  de  potaase"    of 
Fremy  (A.  ch.  (3)  15.  421). 
Sol.  in  HfO;  maol.  in  alohol  and  eth^. 

(Fremy.) 

Hydrozyliodoplatindtamine  sulphate, 
(OH)IPt(NH,)4S04+H,0. 
Very  si.  sol.,  even  in  boiling  HjO.    (Cari- 
gren,  Sv.  V.  A.  F.  47.  312.) 

Hydrozylonitratoplatindiamine    nitrate, 

OH  p,N,H«NO, 

NOt'^^NiHeNO,. 
SI.  sol.  in  cold,  more  easilyin  hot  HtO 
Very  si.  sol.  in  HiO  containing  HNOi.  (Clcve.) 

pyrophosphate, 

[NoPtN:H:]p«o.+H.o. 

Very  si.  sol.  in  H,0.    (Cleve.) 

Hydrozyloplatinamine  hydroxide, 
(OH),Pt(NH,OH),. 
Insol.  in  H,0.   Easily  sol.  in  dil.  adds,  even 
HCsHiOs+Aq.      Not   decomp.    by   boiling 
KOH+Aq.    (Gerhardt,  Compt.  Ch«n.  1849. 
490.) 


-,  2(S0aC)0N(S0,K),+ 


Potassium  ■ 

3H,0. 
lpt.is8ol.in25.37pto.H,Oatl8^   (Haga.) 

Sodium ,  (SO,Na)ON(SO,Na),-|- 

2HaO. 

'  in  2.84  pte.  H,0  at  21.5^ 


Hydi 


Irozyloplatinamine  nitrate, 
(OH),Pt(NH,NO,),  -h2H,0. 


SI.  sol.  in  cold,  easily  in  hot  HtO;  not 
attacked  by  cold  HCl+Aq.    (Cleve.) 

ozalate,  (0H),Pt(NH,),C,04H-Hrf). 

Sol.  in  hot  HtO. 

sulphate,  (0H),Pt(NH,),S04+H0.t 

Difficultly  sol.  in  HtO.    (Cleve.) 

Hydrozyloplatindiamine  bromide, 
(0H)tPt(NH,)4Brt. 
SI.  sol.,  even  in  boiling  HtO.     (Carlgroi, 
Sv.  V.  A.  F.  47.  320.) 

chloride,  (0H)tPt(NH,)4Cl,. 

Sol.  in  206  pte.  oold,  and  49  pts.  boiling 
H,0.    (Carlgren,  Sv.  V.  A.  F.  47.  316.) 

chromate,  (OH),Pt(NHi)4CrtOT. 

Very  si.  sol.  in  oold  or  hot  H|P.   (Carkren, 
Sv.  V.  A.  F.  47.  319.)     ^Ogie  "^ 
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HydroxilopUitiiiiiamiiie  iodide, 

(OH),Pt(NH,)J,. 
SL  sol.  in  hot  or  oold  HgO.    (Carlgren.) 

nitrate,  (0H),Pt(NH,)4(N0,),. 

SL  sol.  in  cold,  moderately  sol.  in  hot  HsO. 
(Gerhaidt,  A.  76.  315.) 

Sol.  in  343  pts.  oold,  and  38  pts.  boiling 
HjO.    (Carlgren,  Sv.  V.  A.  F.  47.  318.) 

nitrite,  (0H),Pt(NH,)4(N0,),. 

Easily  sol.  in  HsO.    (Carlgren.) 

solplute,  (OH),Pt(NH,)4S04. 

V«y  sL  sol.  in  boiling  HfO.    (Cleve.) 
-|-4H,0.    Efflorescent.    (Carlgren,  Sv.  V. 

A.  F.  47.  313.) 

Hydrozyloplatinmonodtainine  nitrate, 

rom,PtNH»^^»NO, 
(UiDO'tj^^^Q^ 

Very  easily  sol.  in  H|0.    (Cleve.) 

Hjdrozyloplatimemidiamine  nitrate, 
(OH),PtNH,NH,NO,(?). 
Easfly  sol.  in  H  A    (Cleve.) 

sulphate, 

(OH),PtNH,NH, 

S04 

Sol.  in  hot  HsO. 

Hydroxylodiplatin/ftamine  chloride, 
(OH)a^(N,H«)4Cl4+H,0. 
Eztr^nely  si.  sol.  in  HsO. 

dtchnunate,  (0H)sPts(NsH,)4(Cr,0i)t. 

Pjjt.    (Cleve.) 

nitrate,  (OH),Pts(NsH.)4(NO,)4. 

Very  si.  sol.  in  oold,  more  eauly  in  hot  HtO. 

(Oeve.) 

phosphate,  (OH),Pts(NsH.)4(P04H)s. 

Ppt. 

solphate,  (OH)sPt,(NsHe)4(S04)s+ 

Ppt.    Nearly  insol.  in  HsO. 

Hydrozylosiilphatoplatindiamine 
bromide,  (OH)Pt(N»H«)sBr. 

\  /      +2H,0. 
SO4 
Eanb^  sol.  in  HtO.    (Cleve.) 

(OH)PtrNsH.)sCl 

chloride,  \   /       +2H,0. 

8O4 
Moderately  sol.  in  oold,  very  sol.  in  hot 
Efi, 


Hydrozylosulphatoplatindiamine   chloroplati- 
nate, 


ppt. 


r(OH)Pt(NsH.)sCl 


SO4 


]. 


PtCl4+2HsO. 


chromate, 

r(OH)Pt(NsH.),T 

I  \y       |Cr04+2HsO. 


SO4     -Is 
SL  sol.  in  HsO. 

r(OH)Pt(N,H«) 
—  dichromate,  \  / 

SL  soL  in  HsO. 


NtH6)sl 
\  /        CrsOr. 
SO4    Js 


(0H)Pt(NsH4),N0,. 
—  nitrate,  \  / 

SO4 
Sol.  in  hot  HsO. 


sulphate, 

r(OH)Pt(NsHe)s-| 

\  /        S04-f3HsO. 
L  SO.     J, 


SO4 
SL  sol.  in  HsO.    (Cleve.) 

Hypoantimonic  acid. 

Calcium  hypoantimonate  (?),  CasSbtOs. 
Min.  Rameite.    Insol.  in  acids. 

Potassium  hypoantimonate,  KsSbtOt. 

SoL  in  hot  HsO.  SoL  in  425  pts.  boiling 
HsO  (Brandes).  Sol.  in  boiling  KOH-fAq 
(B«*zelius). 

KsSb409.    Ppt. 

HjTpoboric  acid« 

Sodium  hypoborate,  NaOBHi. 

Deliquescent,  decomp.  in  aq.  solution  at 
room  temp.  Decomp.  by  acids.  SL  sol.  in 
alcohol  with  decomp.  (Stock,  B.  1914,  47. 
821.) 

Hypobromous  acid,  HBrO. 

Known  only  in  a^^ueous  solution. 

Solution  containing  6.21  pts.  Br  as  HBrO 
in  100  ccm.  HsO  decomposes  at  30°.  If  dilute 
solution  is  distilled  in  vacuo,  an  acid  contain- 
ing 0.736  pb.  Br  as  HBrO  in  100  ccm.  is  ob- 
tamed  at  nrst,  but  the  distillate  slowly  ^ws 
weaker.  Dil.  solution,  stable  at  ordinary 
temp.,  decomp.  by  heating  over  60°.  (Danc^ 
A.  125.  237.) 

Barium  hypobromite. 
Known  only  in  sgliflp^.^GoOgk 
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Caldum  hypobromite  bromide. 

Deliquescent,  and  sol.  in  HfO  with  partial 
decomp.    (Berzelius.) 

Potassium  hypobromite,  KBrO. 
Known  only  in  solution. 

Sodium  hypobromite. 
Known  only  in  solution. 

Strontium  hypobromite. 
Known  only  in  solution. 

Hypochlorous  acid,  HCIO. 

Miscible  with  HaO.  Decomposes  at  0^  in 
the  dark,  more  rapidly  at  higher  temp,  or  in 
light.  The  stronger  the  solution  the  more 
rapid  the  decomposition.  Moderately  strong 
acid  may  be  distilled  without  any  consider- 
able decomp.,  a  stronger  acid  Hiftt.i11in£r  over 
at  first^  ana  afterwaros  an  add  weaker  than 
the  original  acid.  Very  cone,  or  very  dil. 
adds  decomp.  by  distillation. 

Ammonium  hypochlorite. 

Known  only  in  aqueous  solution,  which  de- 
composes at  once. 

Barium  hypochlorite. 
Known  only  in  solution. 

Caldum  hypochlorite,  Ca(OCl)s+4HtO. 

Deliquescent,  and  sol.  in  HfO.  (Kinzgett, 
Chem.  Soc.  (2)  18.  404.) 

Calcium  hypochlorite  chloride,  etc  (bleaching 
^wder),  Ca(OCl),,  CaCl,,  Ca(OH),+ 

Not  deliquescent.  Sol.  in  HiO.  Alcohol 
does  not  dissolve  out  CaCli.  Sol.  in  20  pts. 
H2O  with  a  slight  residue. 

Correct  formula  is  CaOClt  (Lunge  and 

Schftppi;  Kraut,  A.  214.  354),  Ca^^  (Stahl- 
schmidt,  B.  8.  869),  CaOCl,  CI  (Odling). 

CaCls  is  dissolved  out  by  alcohol.  For- 
mula-2Ca^^jCaa-h2H,0.  (Dr^uss,BuIl. 
Soc.  (2)  41.  600.) 

Didymium  hypochlorite,  Di(OCl)t. 

Difficultly  sol.  in  HtO.  Easily  sol.  in  adds. 
(Frerichs  and  Smith,  A.  191.  348.) 

lanthanum  hypochlorite,  La(OCl)s. 
Easily  sol.  in  H2O.    (Frerichs  and  Smith.) 

Lithium  hypochlorite,  LiClO. 

Known  only  in  solution.  (Kraut,  A.  1882, 
214.  356.) 

Magnesium  hypochlorite. 
Known  only  in  solution. 


Potassium  hypochlorite,  KCIO. 
Known  only  in  solution. 

Silver  hypochlorite,  AgClO. 

Very  sol.  in  HtO,  and  decomp.  very  quickly. 
(Stas,  Acad.  R.  de  Belg.  85.  103.) 

Sodium  hypochlorite,  NaClO. 
Known  only  in  solution. 

Hypoiodic  acid,  ItOi. 
See  Iodine  ^ex^zide. 

Hypoiodous  acid,  HOI. 

Known  only  in  solution  which  decomp.  on 
standing.    (Taylor,  C.  N.  1897,  76.  97.) 

Caldum  hypoiodite  iodide,  Ca(OI)t,  Calf. 

Not  very  unstable.  (Lunge  and  Shoch,  B. 
15.  1883.) 

Hyponitiic  add,  NtOi. 
See  Nitrogen  ^rozide. 

Hyponitrous  add,  HNO,  or  better  HtNsOt. 

Known  only  in  aqueous  solution.  Solution 
is  quite  stable,    (van  der  Plaats.  B.  10. 1507.) 

Very  deliquescent:  sol.  in  HsO  and  alcohol; 
sol.  in  ether,  chlorororm,  benzene:  si.  eoL  in 
petroleum  ether.  (Hantssch  and  Kaufmann, 
A.  1896,  292.  323.) 

Ammonium  hyponitrite,  (NH4)sNtOs. 

Sol.  in  HsO  and  in  alcohol.  (Jackson,  C.  N. 
1893,  68.  266.) 

Ammonium  hydrogen  hyponitrite,  NH4HNsOs 
EasUy  sol.  in  HtO.  The  solid  salt  alowlv 
decomp.  at  ord.  temp,  into  ammonia,  HsO 
and  NsO.  (Hantzscn  and  Kaufmaim,  A. 
1896,  292.  328.) 

Barium  hyponitrite,  BaNsOs. 

Nearly  insol.  in,  but  ptuiually  deoomp.  by 
HsO.  Sol.  in  cone,  acids  with  evdution  of 
N,0,  but  sol.  in  dil.  HC,HsO,+Aq  without 
decomp.    (Zom,  B.  15.  1007.) 

+4HsO.  Si.  sol.  in  HtO;  insoL  in  alcohol 
and  ether.  (Kirschner,  Z.  anorg.  1898,  16. 
424.) 

+xHsO.  Efflorescent.  (Maqu^me,  C.  R. 
106.  1303.) 

Barium  hydrogen  hyponitrite,  BaHt(NtOs)s. 
Easily  sol.  in  HsO.     (Zom,  B.  1882,  15. 
1011.) 

Caldum  hyponitrite,  CaNtOt+4HtO. 

Nearly  insol.  in  HsO;  easily  sol.  in  diL 
adds.    (Maquenne^  C.  R.  106. 1303.) 

SI.  sol.  in  HsO;  msol.  in  alcohol.  (KirMh- 
ner,  Z.  anorg.  1898, 16,  426.) 
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Cupric  hyponitrite,  basic,  CuNiOt,  Cu(OH),. 

Inaol.  in  HtO;  not  deoomp.  by  hot  HtO. 
Sd.  in  dil.  acids  and  in-  anuncHiia.  Decomp. 
byNaOH.   (DivOTuChem.Soc.  1899,75.121. 

Inaol.  in  HtO.  Sol.  in  dil.  adds  and  in 
XH^OH+Aq.  (Kirschner,  Z.  anorg.  1898, 
16.  430.) 

Cnprons  hyponitrite,  CuiNsOa+2HjO.. 
Ppt.    (Kolotow,  C.  C.  1891, 1.  1859.) 
Cannot  be  fonned.    (Divers,  Chem.  Soc. 

1S99,  75.  121.) 

Lead  hyponitrite,  basic,  PbNtOs,  PbO. 

Inaol.  in  HsO.  Sol.  in  dil.  acids  from  which 
it  may  be  pptd.  by  NaOH-f  Aq  or  NH4OH+ 
Aq.    (Kirechncr,  Z.  anorg.  1898,  16.-  430.) 

Lead  hyponitrite,  FbNtOs. 

Insol.  in  H|0;  $f>h  in  dil.  acids  from  which 
it  may  be  pptd.  by  NaOH-f  Aq  or  NHt+Aq. 
(Kirschner.) 

Mercuric  hyponitrite,  basic,  3Hg0,  HgNjOt 
+3H/5. 
Ppt.    SI.  sol.  even  in  boiling  dil.  HNOt. 
Scarcely  sol.  in  cone,  very  sol.  in  warm  dil. 
HCL    (Ray,  Chem.  Soc.  1897,  71.  349.) 

Mercuious  hyponitrite,  HgsNsOt.' 

Sol.  in  dil.  HNOs  with  slow  decomp.  (Ray, 
Chem.  Soc.  1907,  91.  1404.) 

Mercuric  hyponitrite,  HgNiOt. 

SoL  in  HQ,  and  in  NaQ+Aq. 

SL  sol.  in  very  dil.  alkali.  (Divers,  Chem. 
Soc  1899,  75.  119.) 

Potatsitini  hyponitrite,  ICiNiOt* 

SoL  in  HtO.   (van  der  Plaats.) 

Stable  when  drv. 

SoL  in  90%  alcohol,  and  si.  sol.  in  abs. 
ftloohol.   (Divers,  Chem.  Soc.  1899,  75.  103.) 

Sirer  hyponitrite  (nitrosyl  silver), 
AgjSjO,. 

InK>L  in  H«0.  EasQy  sol.  in  dil.  HNO1+ 
.\flGr  H,S04+Aa. 

Deoomp.  by  HsPOi,  HjS,  and  boiling 
HCHjOj-hAg.    (van  der  Plaate.) 

hmoL  in  HCsH,Os+Aa;  sol.  in  NH4OH 
-Aq.    (Divers,  C.N.  28.  206.) 

SoL  in  dil.  m^Ot  and  H18O4  and  in  cone. 
VH/>H+Aq;  decomp.  by  HQ.  (Kirsch- 
aer,  Z.  anorg.  1898, 16.  431.) 


hypooitrite,  NatN«0t+6H«0. 
SoL  in  HtO.    (van  d&  Plaats.) 


I  hyponitrite,  SrN,Os. 
EMfly    BoL    in    HtO.     (Roed^w,    Bull. 
Soe.  1906,  (3)  85.  715.) 
+5HtO.    Nearly  insoL  in  H|0;  easily  sol. 


in  dil.  adds.    (Ma<iuenne,  C.  R.  106.  1303.) 
SI.  sol.  in  HiO,  insol  in  fdcohol.    (Kirsoh* 
ner,  Z.  anorg.  1898,  16.  426.) 

Hypophosphomohrbdic  acid,  MofOi, 
7H,PO,+3H,0. 
Very  si.  sol.  in  cold  HiO.  Scarcdy  sol. 
in  cold  dil.  H1SO4.  Sol.  in  cold  cone.  HsSO«. 
SoL  in  warm  cone.  HCL  Warm  HNOi 
oxidises  f(»ming  dear  solution.  (Mawrow, 
Z.  anorg.  190l7l8.  164.) 

Ammonium  hypophosphomolybdate, 
2(NH4),0,  2H,P0,,  8MoO,+2H,0. 
Not  very  sol.  in  cold  HsO,  readily  in  hot 
H,0.    (Gibbs,  Am.  Ch.  J.  8. 402.) 

Hypophosphoric  acid,  IUPtO$. 

Very  dehquescent,  and  sol.  in  the  least 
amount  of  HsO.     (Joly,  C.  R.  101.  1058.) 

100  cc.  HiPfOe+Aq,  containing  4.1%PiO« 
has  sp.gr.-^  1.036. 

100  cc.  H«Ps06+Aq,  containing  12.3% 
P,04  has  sp.gr.»  1.122. 

(Salser,  A.  1878,  194.  28.) 

+H1O.    (Sanger,  A.  2ia^>*:] 

Does  not  exist.    (Jojyex 

+2HtO.  Appears  to  be  the  only  stable 
hydrate  between  0*"  and  60.'' 

Sanger's  hydrate,  H4PiO«+HsO,  and 
Joly's  anhydride  could  not  be  obtained. 
(Rosenheim,  B.  1908, 41. 2711.) 

Aluminum   hypophosphate,    Al4(Pt06)i+ 
23H,0. 
Easily  soL  in  mineral  adds.  SoLinNa«PtOf 
+Aq.    (Palm,  Dissertation,  Rostock,  1890.) 

Ammonium   hypophosphate,    (NH4)4PsOf+ 
Hrf). 
Sol.  in  30  pts.  HtO.    (Salser,  A.  194.  32.) 

Ammonium  hydrogen  hypophosphate, 
(NH4),H,P,0.. 
Sol.  in  14  pts.  cold,  and  4  pts.  boiling  H«0. 
(Salser,  A.  194.  32.) 

Anunooium  trihydrogisii  hypophosphate, 
NH4H,P,06. 
SoL  in  HtO.   (Salser,  A.  811. 1.) 

Ammonium  magnesium  hypophosphate, 
(NH4),MgROe+6H,0. 
Predpitote.    (Salser,  A.  282.  114.) 

Barium  hypophosphate,  BatP«0«. 

Very  slightly  sol.,  but  not  wholly  insol.  in 
HtO.  Verv  slightly  sol.  in  acetic  add,  but 
more  soluble  in  hydrochloric,  and  h3rpophos- 
phoric  adds.    (Salser,  A.  194. 34.) 

Barium  hydrogen  hypophosphate,  BaHiPtOi 
+2H,0. 
Soluble  in  about  1000  pts.  HtO.    Solution 
decomposes  by  heating.    (Salser,  A.  194.  34.) 
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Iion  (ferrous)  hyiKHAospliAte,  Fe«Ps<X4-l 
4HH,0. 
Insol.  in  H«0.  Sol.  in  cold  HQ+Aq. 
Decomp.  by  hot  HNOt-f  Aq  into  FciCPiCX).. 
Insol.  in  HN0|+Aq.  Insol.  in  bofling  dfl. 
H^4+Aq.  Somewhat  sol.  in  odd  HsSO«, 
but  a  ppt.  separates  out  on  heating.  (Palnv 
Rostock,  1890.) 

Iron  (ferric)  hypophosphstey  Fe4(PsO«)a+ 
20H,0. 
Easily  sol.  in  HCl+Aq.  Wholly  insoL  in 
HNOt,  and  dil.  HsS04+Aq.  Completely  soL 
in  cono.  HfSOi  by  warming  a  short  time,  but  a 
ppt.  separates  out  on  boiling.   (Palm.) 

Lead  hypophosphate,  PbiPtO«. 

Insol.  in  H,0,  HC,H,Oj,  or  HiPiO.-hAq; 
sol.  in  dil.  HNOt+Aq.    (SaUer.) 

Lithium  hypophosphate,  Li4PsOt+7HsO. 
Very  si.  sol.  in  HsO.    (Salz^,  A.  194.  28.) 
Sol.  in  120  pts.  HfO  at  ord.  temp.    (Ram- 

melsberg.  J.  pr.  (2)  45. 153.) 
IJ2H3PsO«+2HsO.    Deliquescent.     (Ram- 

mdsberg.) 

Magnesium   hypophosphate,    MgiPsOt  + 
12H,0. 

Sol,  in  15,000  pts.  HtO;  si.  sd.  in  acetic, 
easily  in  h3rpophoepborio,  or  mineral  acids. 
(Salzer,  A.  289.  114.) 

+24HsO.   (Rammelsberg.) 

Magnesium  hydrogen  hypophosphate, 
MgH,P,0«+4H^. 
Sol.  in  200  pts.  H,0.    (Salsa-,  A.  289.  114.) 

Manganese    hypophosphate,    MnsPiOt+ 
2HH^. 
Insol.  in  HiO;  sol.  in  mineral  acids,  insol. 
in  acetic  acid.    (Palm,  Disso-tation,  Rostodc, 
1890.) 

Manganous  potassiiim  hydrogen  hypophoa- 
phate,  MnHiPsOf,  KtHsPsOe+^LsO. 
Ppt.    (Bausa,  Z.  anorg.  1894,  8.  150.) 

Manganous  sodium  hypophosphate,  MnsPsO*, 
^[a4P,0,+llH^. 
Insol.  in  HsO;  sol.  in  mineral  adds.   (Palm.) 

Nickel  hypophosphate,  NisPtOf+ 12H]0. 

Insol.  in  HsO.  Sol.  in  dil.  adds.  (Drawe, 
B.  21.  3401.) 

Nickel  potassium  hypophosphate, 
NiK,P,0.+6H,0. 
Ppt.    (Bausa,  Z.  anorg.  1894,  8.  155.) 

Nickel  potassium  hydrogen  hypophoohate, 
NiH,P,0..  3K,H,Pi04+15lfia 
Ppt.    (Bausa,  Z.  anorg.  1894,  8.  144.) 


Bismuth    hypophosphate,    Bi4(PiO«)t+ 
8HH,0. 
Completdy  sol.  in  HCl+Aq,  also  in  warm 
HNOi-hAq.    Insol.  in  boiling  dil.  H,S04+ 
Aq.     SI.  sol.   by  long  boiling  with   oonc. 
H^4.    (Pahn,  Rostodc,  1890j 

Cadmium  hypophosphate,  CdsPt0«+2Ht0.   > 
Insol.  in  HsO.   Sol.  in  dil.  adds.    (Drawe, 
B.  21.  3403.) 

Cadmium    potassium    hydrogen    hypophos- 
phate, CdKs(HsPs04),-h2HHsO. 
(Bausa,  Z.  anorg.  1894,  8.  147.) 

Cadmium  sodium  hypophosphate,  CdNssPsOi 
+6H,0. 
Insol.  in  HsO,  but  decomp.  thereby.    Sol. 
in  dil.  adds.   (Drawe.) 

Caldum  hypophosphate,  CasPsO«+2H|0. 

Insol.  in  HsO;  difficultly  sol.  in  HCsHiOs; 
easfly  sol.  in  H4PsO«,  or  HCl+Aq.    (Salser, 

A.  194.  36.) 

Caldum  hydrogen  hrpophosphate, 
CaHsPsOf-l-  6HsO. 
Sol.  in  60  pts.  HsO.    (Saker,  A.  282.  114.) 

Chromic  hypophosphate,  Cr4(Pi06)t+34HsO. 
Sol.  in  HCl+Aq  on  si.  warming,  also  in 
HNO|+Aq.  Not  completely  soL  in  dil. 
HsS04+Aq,  but  completely  sol.  in  cone. 
Hs804.    (Pahn,  Dissertation,  Rostock,  1890.) 

Cobaltous  hypophosphate,  CosPsOe+8HsO. 
Insol.  in  HsO.  Easily  sol.  in  adds.  (Drawe, 

B.  21.  3403.) 

Cobaltous  potassium  hypophosphate, 
CoK,P,04+5HsO. 
Ppt.    (Bausa,  Z.  anorg.  1894,  8. 156.) 

Cobaltous   potassium   hydrogen   hypophos- 
phate, CoHsPsO.,  3KsHsPs04+15HsO. 

Cobaltous  sodium  hypophosphate,  CoNasPs04 
+lHHsO. 
Insol.  in  HsO.  but  deoomp.  thereby.    Sol. 


Insol.  m  Us(i.  but  deoomp.  then 
dil.  adds.    (Drawe,  B.  21.  3403. 


Cupric  hypophosphate,  CusPsO«+6HsO. 

Insol.  in  HsO.    Sol.  in  dil.  adds.    (Drawo, 
B.  21.  3403.) 

Ppt.    (Bausa,  Z.  anorg.  1894,  8.  145.) 

Cupric  potassium  hydrogen  hypophosphate, 
CuHsPsO,,  3KsHsPsOi+15HsO. 
Ppt.    (Bausa,  Z.  anorg.  1894,  8.  152.) 

dodnum  hypophosphate,  GlsPs04+7HsO. 

Insol.  in  HsO.    Moderately  sol.  in  aU  min- 
eral adds.    (Pahn,  Rostock,  1890.) 

+3HsO.    (Rammelsberg.) 


HYPOPHOSPHITE,  CEROUS 


303 


mdid  sodium  hypophosphate,  NiNasPiOi+ 
12H,0. 
IdsoI.  in  HiO,  but  decomp.  thereby.  Easily 
aoL  in  dil.  adds.    (Drawe.) 

Potasshim  hypophosphate,  K4PtO«+8H|0. 
Sol.  in   14  pt.  HsO:  insol.  in  alcohol. 
(Salzer,  A.  211. 1.) 

Potasaum  hyditM^en  hypophosphate, 
KaELPsOe  -|-3HiO. 
S(d.inHpt.HtO.    (Salser,  A.  211. 1.) 

Potasshim  dihjrdrogen  hypophosphate, 
K,H,P,Ot-f  3Hrf),  and  -f  2Hrf). 
Sol.  in  3  pts.  cold,  and  1  pt.  boiling  HtO. 
(Sailer,  A.  211.  1.) 

Potasshnn  ^rthydrogen  hypophosphate, 
KHiPiOe. 

SciLinli^ptB,  cold,  and  H  pt.  hot  HsO. 
(Salser,  A.  211.  1.) 

Potasshim  pentohydrogen  dthypophosphate, 
K,H,(P,0.),-f2H7). 
Sol.  in  2H  ptfi.  cold,  and  Vi  pt.  boiling 
H,0.    (Saicer,  A.  211.  1.) 

Potasshun  sodium  hjrpophosi^te, 
Na,K,P,0.-f9H,0. 
Sol.  in  about  25  pts.  cold,  and  3  pts.  hot 
H,0.    (Bausa,  Z.  anorg.  1894,  6.  158.) 

Potaastnm  xinc  hydrv^en  hypophosphate, 
ZnBtPtOt.  3KiH,P,0«+16Hrf). 
Ppt.    (Bausa,  Z.  anorg.  1804,  6. 148.) 

Sihrer  hypophosphate,  AgfPsOe. 

81,  sol.  in  HfO.  Easily  sol.  in  HNO^  or 
KBUOH-f  Aq.  Very  si.  sol.  in  H^PiC+Aq. 
(Salaer,  A.  02.  114.) 

Sodium  hypopho^hate,  Na4Ps06-f  lOHtO. 

Sol.  in  about  30  pts.  cold,  much  more  easily 
in  hot  HsO.    (Salser.) 

Sodium  hydrogen  hypophosphate,  NatHPsO« 
+0H,O. 
Sol.  in  22  pts.  HsO.    (Salzer.) 

Sodium  dthydrogen  hypopho^hate, 
Na,H,P,0«-h6H,0. 
Sol.  in  45  pts.  cold,  and  5  pts.  boiling  HsO. 
More  sol.  in  dil.  Hsl^4+Aq.    Insol.  in  alco- 
hol   (Salxer,  A.  187.  331.) 

Sodium  inhydrogeo  hypophosphate, 
NaHtPsOi. 
SoL  in  HsO.    (Salior,  A.  211.  1.) 

Sodium  tniiydrogeii  <lthypopho8phate» 

Very  efflorescent.  Sol.  in  15  pts.  cold  HsO. 
<Sdser,A.211.1.) 


ThalUum  hypophosphate,  Tl^PsOe. 

SI.  sol.  in  HsO.  Decomp.  in  sunlight. 
(Joly,  C.  R.  1804,  118.  650.) 

Thallium  hydrogen  hypophosphate, 
TlsHsPsO.. 
Sol.  in  H,0.    (Joly.) 

Zinc  hypophosphate,  ZnsPsO«-f  2HsO. 

Insol.  in  HsO.  Easily  sol.  in  dil.  acids. 
(Drawe,  B.  21.  3403.) 

Hypophosphorosomolybidc  acid. 

Barium  hypophosphorosomolybdatey 
BaO,  MotOso,  3H»P0s-f  12H,0. 
Yery  sol.  in  HsO  and  BaCls-f  Aq.    (Maw- 
row,  Z.  anorg.  1002,  29. 156.) 

Hypophosphorous  acid,  HsPOs. 
Very  sol.  in  HsO  and  alcohol.    (Rose.) 

Aluminum  hypophosphite. 

Not  deliquescent,  but  very  sol.  in  HsO. 
(Rose,  Pogg.  12.  86.) 

Ammonium  hypophosphite,  NHiHsPOs. 

Sol.  in  HsO,  less  deliquescent  than  the 
potassium  salt.    (Wurtz,  A.  ch.  (3)  7.  103.) 

Very  sol.  in  absolute  alcohol.    (Dulong.) 

Moderately  sol.  in  liquid  NHs.  (Frank* 
lin.  Am.  Ch.  J.  1808,  20.  826.) 

Insol.  in  acetone.  (Eldmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1004,  87.  4328.) 

Barium  hypophosphite,  Ba(HsPOs)s+HsO. 

Sol.  in  3.5  pts.  cold,  and  3  pts.  boiling  HsO. 
Insol.  in  aloohol.    (Wurtz,  A.  43.  323.) 

Bismuth  hypophoqihite,  Bi(HsPOs)i. 
Ppt.    (Vanino,  J.  pr.  1006,  (2)  74. 150.) 
+H,0.      Sol.     in     acid     Bi(NO,),-f  Aq. 

(Haga,  Chem.  Soc.  1805,  67. 220.) 

Cadmium  hypophosphite. 
Sol.  in  HsO.    (Rose,  Pogg.  12.  01.) 

Calcium  hypophosphite,  Ca(PHsOs)s. 

Sol.  in  6  pts.  cold,  and  not  much  more  sol. 
in  hot  HsCi.  Insol.  in  strong,  very  sol.  in 
weak  alcohol.    (Rose,  Pogg.  9.  361.) 

Calcium  cobaltous  hjrpophosphite. 

2Ca(PH,0,)s,  C!o(PHsO,),-h2H,0. 
Efflorescent.    (Rose,  Pogg.  12.  295.) 

Calcium  ferrous  hypophosphite. 
Sol.  in  HsO.    (Rose,  Pogg.  12.  204.) 

Cerous  hypophosphite,  Ce(PHsOs)i+HsO. 
SI.  sol.  in  HsO.    (Rammelsberg^B^A.  B 

1872.  437.)  Digitized  byVjUaglL 
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Chroiiiiiimhypophospliite,  Crs(0H)s(HtP0s)4. 

Anhydrotis.    IoboL  in  HtO  or  dil.  acids. 

-f  3H,0.  Sol.  in  HaO.  (Wurti,  A.  ch.  (3) 
16.  196.) 

Cobaltotts    hypophosphite,    Co(PHsOi)i+ 
6H,0. 

Efflorescent.  EasQy  sol.  in  HtO.  (Rose, 
Pogg.  12.  87.) 

Cttpric  hypophosphite,  Cu(PH|Oi)t. 

Very  sol.  in  HfO,  but  very  easily  decomp. 
on  heating.     (Wurtz,  A.  oh.  (3)  16.  199.) 

Glttdnum  hypophosphite. 
Sol.  in  HtO.    (Rose,  Pogg.  18.  86.) 

Iron  (ferrous)  hypophosphite,  Fe(PH|Ot)t+ 
6H,0. 

Sol.  in  HtO.    (Rose,  Pogg.  12.  294.) 

Iron  (ferric)  hypophosphite. 

Difficultly  sol.  in  HtO  or  adds.  Decomp. 
on  boiling.    81.  sol.  in  HtPOt+Aqv    (Rose.) 

Lead  hypophosphite,  Pb(PHtOt)t. 

Difficultly  sol.  in  cold,  more  easily  in  hot 
HtO.  Insol.  in  aloohoL  (Rose,  Pogg.  12. 
288.) 

Lithitim  hypophosphite,  LiH>POt+HtO. 

Sol.  in  H^.  (Rammelsberg,  B.  A.  B. 
1872.  4160 

Magnesium   hypophosphite,    Mg(PHtOt)t+ 
6HtO. 
Efflorescent  in  dry  air.    Sol.  in  HtO. 
(Rose.) 

Manganous   hypophosphite,    Mn(HtPOt)t+ 


iangano 
HtO 


Permanent.  Very  sol.  in  HtO.  (Wurts, 
A.  ch.  (3)  16.  196.) 

Mercnroos  hypophosphite  nitrate, 
HgHtPOt,  HgNOH-HtO. 

SI.  sol.  in  HtO  with  rapid  decomp. 

Sol.  in  hot  cone.  HNO|.  (Haga,  Chem. 
Soc.  1896,  67. 227.) 

Nickel   hypophosphite,    Ni(PHtOs)t+6H,0. 
Efflorescent.     Sol.   in   HtO.     (Rammels- 
berg, B.  6.  494.) 

Nickel  hypophosphite  ammonia, 

Ni(H,POt)t,  6NH,. 
(Ephraim,  B.  1913,  46.  3111.) 

Platinoos  hypophosphite  Pt(PHtOt)t. 

Insol.  in  H,0,  HCl,  H,SO«-f  Aq,  etc.  Sol. 
in  HNOi-fAq.  Insol.  in  alcohol.  (Engel, 
C.  R.  91.  1068.) 


Potassium  hypophosphite,  KHtPOt. 

Very  deliquescent:  Very  sol.  in  HjO. 
sol.  in  weak,  less  in  absolute  alcohol.  InsoL 
in  ether.    (Wurts.  A.  ch.  (3)  7. 192.) 

SI.  sol.  in  bquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Sodium  hypophosphite,  NaHtPOt  -f  HtO. 

Very  deliquescent.  Somewhat  less  sol.  than 
the  K  salt.  Very  sol.  in  absolute  aloohoL 
(Dulong.) 

Very  sol.  in  HtO,  and  somewhat  less  sol.  in 
alcohol.    (Rammelsberg,  B.  A.  B.  1872.  412.) 

SI.  sol.  in  liquid  NH|.  (Frankhn,  Am.  Ch. 
J.  1898,  20.  829.) 

Strontinm  hypophoqihite,  Sr(PHtOt)t. 
Very  easily  sol.  in  HiO.    (Dulong.) 
Insol.  in  alcohd.    (Wurts.) 

ThaUous  hypophosphite,  HHtPOt. 

Sol.  in  HtO.  (Rammelsberg,  B.  A.  B. 
1872.  492.) 

Uranyi  hypophosphite,  U0t(HtP0t)i+HtO. 
SI.  sol.  in  HtO.    Easily  sol.  m  HCL  or 
HN0|+Aq.      (Rammelsberg,    Chem.    Soc. 
(2)  11.  1.) 

Jhtmmd^  hypophosphite,  VtOt(HtPOs)4+ 
2HjO. 

Insol.  in  cold,  si.  sol.  in  hot  HtO. 

Sol.  in  hot  dil.  HCl,  HtSO^  and  HNOt  and 
in  warm  cone.  HCl  and  HtSOi. 

Insol.  in  oxalic  acid.  (Mawrow,  Z.  anorg. 
1907,  66. 147.) 

Zhic  hypophosphite,  Zn(HtPOt)ti-HtO. 

Sol.  in  HtO. 

■f  6HtO.  Efflorescent.  (WorU,  A.  ch.  (3) 
16.  195.) 

Zhfconium  hypophosphite,  Zr(OPHtO)4+H/). 
Sensitive  to  light.   Insol.  in  aloohc^  by 
which  it  is  pptd.   from  aqueous   sohition. 
(Hauser,  Z.  anorg.  1913,  84. 93.) 

Hypophosphotungstic  add.    . 

Potassium   hypophosphotungstate,    4K|0. 
6HJ>0t,  18WO,+7H,0. 
Precipitate.    Sol.  in  hot,  very  si.  sol.  in 
cold  HtO.    (Gibbs,  Am.  Ch.  J.  6.  361.) 

Hyposulpharsenious  acid. 

Hyposulpharsenites,  AstSt,  M|S. 
Difficultly  sol.  in  HtO.    (Benelius.) 
Do  not  exist.    (Nilson,  B.  4.  989.) 

Hyposulphuric  acid,  HsStO^ 
See  Dithionic  acid.oy  V^OOglC 
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Hjposnli^iinms  acid,  HtSiOs. 
S»  Thiosulphuxic  add. 

l^posotphurous  (Hydrosulphurous)  acid, 

Known  only  in  dil.  AqueouB  solution, 
which  deoompoees  rapidh\ 

Correct  fonnula  is  HSfiit  according  to 
Berathsen  (A.  211.  285.) 

More  sol.  in  alcohol  than  in  HsO.  (Rossler, 
Arch.  Phann.  (3)  26.  845.) 


hyposulphite,  (NHOsSsO^. 
Known  only  in  solution.     (Prudhomme, 
Bun.  Soc.  1899,  (3)  21.  326.) 

AmmcMiiuin  hydrogen  hyposulphite, 

Known  only  in  solution.     (Prudhomme, 
BuH  Soc.  1899,  (3)  21.  326.) 

Caldnm  hyposulphite,  CaSsO^-f  1.5H/). 

Difficultly  sol.  in  HsO.    (Bazlen,  B.  1905, 
88. 1059.) 

Mtgnasium  hyposulphite,  MgSs04. 
(BiDy,  C.  R.  1905,  140.  936.) 

Pottsstum  hyposulphite,  KsSs04+3HtO. 

Easily  deoomp. 

InsoL  in  alcohol.  (Bazlen,  B.  1905,  88. 
1068.) 

Sodium  hyposulphite,  NaiStOi. 

Anhydrous.  Stable  in  dry  air.  (Bazlen, 
B.  1905,  88.  1061.) 

100  g.  HjO  dissolve  24.1  g.  of  the  anhydrous 
sih at20°.    (Jdlinek,  Z.  anorg.  1911, 70. 130.) 
+2HiO.    Solubility  in  H,0. 

11.6  g.  of  the  solution  contain  at: 
20**  1.91  g.  Na,S,04 

10°  1.67  g. 

V  1.49  g. 

(Jellinek,  Z.  anorg.  1911,  70.  128.) 
Insol.  in  alcohol.     (Bazlen,  B.  1905,  88. 
1058.) 

Sodium  zinc  hyposulphite,  NasSs04,  ZnSiO^. 
Leas  0ol.  in  HsO  than  ZnSs04.     (Bazlen, 
B.  1905,  88. 1060.) 

Stroothim  hyposulphite,  SrSs04. 

Sol.  in  HfO.  (Moissan,  C.  R.  1902,  186. 
653.) 

Sac  hyposulphite,  ZnSs04. 

Easfly  sol.  in  HsO;  about  1  pt.  in  7  pts. 
E/).  Forms  supersat.  solutions  resmly. 
Bttkn,  B.  1905,  88.  1060.) 

HypoFanadic  add,  VsOs(OH)4. 
See  Vanadium  i^^rhydroodde. 


Hypovanadic  add,  HsV40i. 
See  Vanadous  add. 

Hypovanadic  add  with  vanadic  add. 
See  Vanadicoyanadic  acid. 

Imidodtmdaarsenic  add. 

Ammonium  imidodimetoaresenate, 
(NH40iAs,0,NH. 
(Rosenheim    and    Jaoobsohn,    Z.    anorg. 

1905,  60.  307.) 

Imidochromic  acid. 

Ammonium  ImidQchromate, 
NHCrO(ONH4)t. 
Very  sol.  in  HsO  with  deoomp.    (Roseur 
heim  and  Jacobsohn,  Z.  anorg.  1906,  60.  299.) 

Ammonium  potassium  imidodiromate, 
NH4KCrO,NH. 
Deoomp.  on  solution  in  HtO.     (Rosen- 
heim, Z.  anorg.  1906,  60.  302.) 

Imidodiimidodiromic  add. 

Ammonium  imidodtimido  chromate, 
NHICrO(NH)ONH4],. 
(Rosenheim    and    Jacobsohn,    Z.    anorg 

1906,  60.  303.) 

Imidomolybdic  add. 

Potassium  imidomdybdate,  NKMoO(OK)s. 

Unstable  in  air. 

Very    hygro6C(H>ic.     Very   sol.    in    HsO. 
(Rosaiheim,  Z.  anorg.  1906,  60.  305.) 

Diimidodtphosphomumamic  acid, 

HO— PO  <^g>  PO— NHs. 

Correct  formula  for  pyrophospho^riamio 
add  of  Gladstone.    (Mente,  A.  248.  241.) 

Imidodtphosphoric  add, 
HO— PO  <  jj^>  PO— OH. 

Correct  name  for  p^ophosphamic  acid. 
(Mente,  A.  248.  251.) 

Barium  imidodiphosphate,  Ba^^  pQ>  NH. 
SI.  sol.  in  H,0.    (Mente,  A.  248.  243, 

Barium  Imidodiphosphate,  basic, 

/POrOs 


2H,0. 
Ppt.     (Mente.)    „g„,,,,^GoOgle 
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Ferric  imidodiphosphate. 
SI.  sol.  in  cone,  acids.   (Mente,  A.248. 241.) 

Silyer  imidodtphosphate,  AgsHsPsNOe. 

Inaol.  in  H,0.  (Stokes,  Am.  Ch.  J.  1896, 
18.  660.) 

Ag4HP,N0«.    Ppt.      (Stokes.) 

Diimidodtphosphoric  add, 

HO— PO  <^g>  PO— OH. 

Correct  name  for  p^ophosphodtamic  acid. 
(Mente,  A.  248.  241.) 

Barium    dtlmidodtphosphate, 
NH<^>NH3>Ba. 

SI.  sol.  in  dil.  acids.  (Mente,  A.  248. 
244.) 

Sodium  diimidot^tphosphate,  basic, 
p^/ONa 

™\ONa. 
81.  sol.  in  H,0.    (Mente,  A.  248.  245.) 

2>iimido^pho8phoric  acid. 

Silyer  diimido^riphosphate,  AgiHiPiNsOi. 

Insol.  in  H,0.    Very  sol.  in  NHiOH-f  Aq. 

Rather  si.  sol.  in  dil.  HNO,.  (Stokes,  Am. 
Ch.  J.  1896,  18.  657.) 

AgiHiPiNiOs.  Insol.  in  H,0.  Very  sol.  in 
NH^OH+Aq. 

Decomp.  by  HNO,.    (Stokes.) 

rnsodiunuiiimido^phosphate, 
PiNtOsH^Na,. 
Sol.  in  H,0. 
Insol.  in  alcohol.     (Stokes.) 

Tnimido^raphosphoric  acid. 

Silyer  ^^imido/^^raphosi^te. 
Ag4H»P4N,0,o. 
Ppt.    (Stokes,  Am.  Ch.  J.  1898,  20.  755.) 

Sodium  /nimido^e^aphosi^te, 
PiNjOioHsNa*. 
Easily  sol.  in  HsO;  insol.  in  sodium  acetate 
solution  and  dil.  alcohol.    (Stokes,  Am.  Ch. 
J.  1898, 20. 754.) 

Imidosulphainide,  NHs.SOt.NH.SOs.NHt. 

"Sulphamide"  of  Traube. 

Very  sol.  in  HtO  with  decomp.  appreci- 
ably sol.  in  cold,  easily  sol.  in  hot  methyl  and 
ethyl  alcohol.  Insol.  m  C«H«,  and  CHC1|.  SI. 
sol.  in  ether,  co]d  and  hot  acetic  ether  and 
glacial  acetic  add.  Moderately  stable  toward 
alkalies.  (Hantzsch  and  Stuer,  B.  1905,  88. 
1022.) 


NH4S,04N,H4. 
(Hantzch  and  Stuer.) 

Imidosulphonic  acid, 

H.Srf)^-HN<|g;Z8H. 

Anmiondisulphonic  aoid  of  CLaus.  Known 
only  in  aqueous  solution.  (Divers  and  Haga, 
Chem.  Soc.  61. 943.) 

Very  unstable.    (Berglund,  B.  9.  252.) 

Ammonium  imidosulphonate,  baaic. 
(NH4)N(S0,NH!«)f 

Sol.  in  9  pto.  of  HsO.    Solution  ia  stable. 

Insol.  in  alcohol. 

SI.  sol.  in  warm  cone.  H9SO4  without  de- 
comp.   (Rose,  Pogg.  1834,  82.  81.) 

Much  less  sol.  than  the  neutral  salt.  (Berg- 
lund,B.9.255.) 

■-  "  Parosulpnatammon." 

+HaO.  Gradually  efflorescent.  Sol.  in 
HsO  with  subsequent  decomp.  (Divers  and 
Haga.) 

Ammonium  imidosulphonate,  HNCSGiNH^s. 
Sol.  in  HsO.    (Raschig,  A.  241. 161.) 

Ammonium  barium  imidosulfdumate. 
NH4BaN(S0,),(?). 
Very  si.  sol.  in  HsO.    (Divers  and  Han.) 
(NH0tBaiN4(SO,).H-8H,O.    (D.  and  H.) 

Ammonium  calcium  imidosulphonate. 
(Divers,  Chem.  Soc.  1892,  6L  068.) 

Ammonium  sodium  imidosulphonate, 

NH4Na.Ns(SO,)4-f7HsO,  and  2liH/>. 
Very  si.  sol.  in  NHiOH+Aq.    (Diwaand 
Haga.) 

Ammonium  sodium  imidosulphonate  nitrate, 
HN(S0.NH4)s,  NaNO,. 
Very  sol.  in  HsO.    (Divers  and  Haga.) 

Barium  imidosulphonate,  Ba[N(SOa}iBa]i+ 
5HsO. 
SI.  sol.  in  HsO.    (Berdund,  B.  9.  255.) 
Sol.  in  dil.  HN0|+Aq  without   deoomp. 

(Divers  and  Haga.) 
HN(SO,)sBa+HsO.     Moderately   sol.   in 

HsO.    (D.  and  H.) 

Barium  mercury  imidosulphonate, 
NsHg(S0.)4Ba,. 
Almost  insol.  in  cold  HsO.     (Divera  and 
Haga,  Chem.  Soc.  1892,  6L  977.) 


Barium  sodium  imidosulphonate, 
BaiiNatNio(SO,)so-h  13H,0. 
Sparingly  sol.  in  HsO. 
HNOi  or  HCl.    (Divers.  Chem. 
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Cakitim  imidosulphoiuite,  Ca(NrSOi)sCa]s+ 
6H,0. 
a.  80l.  in  H,0.    (B«^und.) 

Caldnm  mercury  imidosulphonate, 

N,Hg[(SO,)rf:al,. 

Very  so],  in  HfO.    (Divers  and  Haga, 
Chem.  1^.  1896, 69. 1629.) 

Cikttsm  mercury  imidosulphonate  chloride, 
(XS,0^a)J&g,Cl+12H70. 
Deoomp.  by  HfO.     (Divers  and  Haga, 
Chem.  Soc.  1896,  69.  1629.) 

I  Cakiiim  sodium  imidosulnhonate, 
NaN(SO,),Ca-f3H,0. 
S.  sol.  in  cold  HsO.    (Divers  and  Haga, 
Chem.  Soc.  61.  968.) 

Lead  imidosulph<Hiate,  (PbOHSOi)tNPbOH. 
Ppt.    (BoTglund.) 

Insol.  in  HtO.    (Divers  and  Haga.) 
(PbOH),N(SO,),.   PbO.     Insol.  in  H,0; 

wafly  sol.  in  dil.  HNO,+Aq.    (D.  and  H.) 

Mercunms  Imidosulphonate,  basic, ' 
[Hg,N(S0.)aHg,],0-f6H,0. 
I     Much  more  sol.  in  dil.  HNOs  than  mer- 
curic salt.      Sol.   in   cold   cone.     KI+Aq, 
kftving  half  Hg  as  metal.    (Divers  and  Haga, 
(awn.  Soc.  1896,  69.  1631.) 

Mercuric  imidosulphonate.  basic, 
XH(SO„  HgCf),Hg. 
EasQy  deoomp. '  (Divers  and  Haga.) 

Mercuromercuric  imidosulphonate, 
[HgnN(S0,),Hgi],0+3H,0. 
(Divers  and  Haga.) 


^[H^\(SO,),HgilA    lHgiN(SO,),Hg„ 
HgnN(S0,),Hg}]0+6H,0.       (Divers     and 

Haga.) 

Mocnry  sodium  imidosulphonate,  basic, 
Hg,0N(S0,),Na+2H,a 
Sightly  efflorescent.  Decomp.  by  long 
vtahmg  with  HsO.  Much  more  reamly  sol. 
in  Ha  than  in  HNO|  or  HsSO^  and  is  wholly 
decomp.  thereby.  (Divers  and  Haga,  Chem. 
Soc.  1892,  61.  983.) 

Mercury  sodium  imidosulphonate, 
HgN,(8O,Na)4-f6H,0. 
;ly  sol.  in  cold  HiO. 
./  sol  in  HNO,  and  in  HCl. 
Decomp.  by  HCl  immediatdy.  but  not 
by  HNO,.    (IMvers  and  Haga,  Chem.  Soc. 
m,  61.  981.) 

^tiiriiiim  imidosulphonate,  basic, 
KN(SOaC)ffHiO. 
8oLinH,0.    (Raschig,  A.  241.  161.) 
LesB toL  than  neutralsalt.    (Berglund.) 


Potassium  imidosulphonate,  HN(SOsK)t. 

Sol.inHjO.    (Raschig,  A.  241. 161.) 

« Potassium  ammondtsulphonate  of  Claus. 

Difficultly  sol.  in  cold  HsO,  sol.  in  64  pts. 
H,0  at  23^  (Fremy.)  Gradually  decomp. 
by  boiling.     (Claus.) 

SI.  sol.  in  H,0.    (Berglund,  B.  9. 256.) 

Potassium  mercury  imidosulphonate, 
N,Hg(SO,K)4+4H,0. 
See  Mercurimidosulphonic  acid. 

Silver  hnidosulphonate,   AgN(S0«Ag)3. 
SI.  sol.  in  H,0.    (Berglund.) 

Silver  sodium  imidosulphonate, 

NaN(S0,Ag),. 
SI.  sol.  in  HsO.    (Divers  and  Haga.) 
AgNa,N(SOa),.    SI.  sol.  in  HtO,  but  more 
sol.  than  the  two  preceding  salts.   (D.  and  H.) 

Sodium  imidosulphonate,  HN(SOtNa)t-f 
2H,0. 

Not  efflorescent.  Very  sol.  in  HiO.  (Diver 
and  Haga.) 

NaN(SO,Na),-hl2H,0.  EfflcMrescent.  SI. 
sol.  in  cold  HiO,  but  very  sol.  in  hot  HjO. 
Sol.  in  5.4  pts.  H,0  at  27.6**.  (Divers  and 
Haga.) 

Sodium  strontium  imidosulphonate, 
SrNaNS,0«+3H20. 
SI.   sol.   in   H2O.     (Divers,   Chem.   Soc. 
1896,  69. 1625.) 

Strontium  imidosulphonate, 

Sr[N(S0,),Sr],+6H,0. 
SI.  sol.  in  H,0.    (Berglund.) 
H-I2H2O.     Somewhat   sol.   in   hot   HsO. 
(Divers,  Chem.  Soc.  1896,  69.  1623.) 

Imido<nsulphoor(/k>phosphoric  acid. 
NH:P(SH),. 
Insol.  in  CSs  and  readily  decomp.  by  HsO. 
(Stock,  B.  1906,  SfiT.  1991.) 

Ammonium  imido/risulphoo?  ^phosphate, 
NHP(SNH4),. 

Very  hydroscopic. 

Loses  NHs  in  the  air. 

Somewhat  sol.  in  liquid  NH|. 

Decomp.  by  any  other  solvent  in  which 
it  is  sol.   (Stock,  B.  1906, 89. 1983.) 

Diammonium  hydrogen  imido/nsulphooriAo- 
phosphate,  SHPCSNHOsNH. 
(Stock,  B.  1906,  89.  1983.) 


Ammonium  dihydrogen  — 
SNH4P(SH)sNH. 

(Stock.) 
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Dtsodinm  hydrogen  imido^risulphoort^ophos- 
phate,  SHP(SNa),NH. 
Very  easily  sol.  in  HjO.   Decomp.  by  HiO. 
Somewhat  sol.  in  methyl  and  ethyl  sdcohol. 
(Stock.) 

Dihnidopentosulphopyrophosphoric  add, 
P,SsN,H.. 
Not  known  in  pure  state.     (Stock,   B. 
1906,  39. 1967.) 

Ammonium  diimidopentosulphop^ophos- 
phate,  S[P(SNH4),NH],. 

Very  hydroscopic. 

Sol.  in  cold  HsO  with  decomp.  (Stock,  B. 
1906,  39.  1978.) 

Inidosulphurous  add. 

Ammonium  imidosulphite,  HN(S0sNH4)t. 

Somewhat  deliquescent. 

Very  unstable.  Easily  sol.  in  HtO  with 
decomp.  into  thiosulphate  and  amidosul- 
phate. 

Insol.  in  alcohol.  (Divers  and  Ogawa, 
Chem.  Soo.  1901,  79. 1100.) 

Ammonium  barium  imidosulphite. 
Ba(SO,NH8O,NH0i. 
Sol.  in  H|0.    (Divers,  Chem.  Soc.  1901, 
79.  1102.) 

Potassium  imidosulphite,  NH(SOiK)s. 
(Divers  and  Owaga,   Proo.  Chem.  Soo. 

1900,  16.  113.) 

Very  sol.  in  HfO.     (Divers,  Chem.  Soo. 

1901,  79.  1101.) 

Imidosulphuryl  amide,  St04NiHi» 

^«<NH,. 
Sol.  in  NH^OH+Aq.    Decomp.  by  cone. 
HCl.    Insol.  in  alcohol  sat.  with  NH|. 
(Mente,  A.  248.  265.)      ' 

Indie  acid. 

Magnesium  indate,  MgInt04+3HtO. 

Ppt.  Insol.  in  H,0.  Sol.  in  HCl+Aq. 
(Renz,  B.  1901,  84.  2764.) 

Indium,  In. 

Does  not  decomp.  hot  HtO. 

Sol.  in  dil.  HCl,  and  HjSO* + Aq .  Decomp. 
by  cone.  H,S04.  Easily  sol.  in  HN0,4-Aq. 
Insol.  in  acetic  acid.  Insol.  in  KOH+Aq. 
(Winkler,  J.  pr.  102.  273.) 

Insol.  m  liquid  NH|.  (Core,  Am.  Ch.  J. 
1898,  20.  830.) 

H  ccm.  oleic  acid  dissolves  0.0039  g.  In  in 
6  days.  (Gates,  J.  phys.  Chem.  1911,  16. 
143.) 


Indium  monobromide,  InBr. 

Decomp.  by  hot  HtO.  Easily  sol.  in  adds. 
Easily  sol.  in  cold  cone.  HCl.  (Thiel,  Z. 
anorg.  1904,  40.  328.) 

Indium  dtbromide,  InBrt. 

Decomp.  by  hot  HtO.  Easily  sol.  in  adds. 
(Thiel,  Z.  anorg.  1904,  40.  329.) 

Indium  Mbromide,  InBr*. 
Deliquescent.    Very  sol.  in  HjO. 

Indium  monochlciide,  InCl. 

Deliquescent.  Decomp.  by  HtO  into  InCl«. 
and  In.  (Nilson  and  Pett^'sson,  Chem.  Soc. 
48.  820.) 

Indium  ciichloride,  InClt. 

Deliquescent  in  moist  air;  decomp.  by  HtO 
into  InCli  and  In.  (Nilson  and  Pettersson, 
Chem.  Soc.  48. 818.) 

Indium  /nchloride,  InCl|. 

Very  deliquescent;  sol.  in  HtO  with  lussing 
and  great  evolution  of  heat. 

Indium  litiiium  chloride. 

Extremely  deliquescent.  Sol.  in  HjO. 
(Meyer,  A.  160.  144.) 

Indium  potassium  chloride,  3KC],  InClf+ 
IKHtO. 
Easily  sol.  in  HtO.    (Meyer.) 

Indium  trtfluoride,  InFs+3HtO. 

Sol.  in  HtO;  readily  decomp.  (Thi^  B. 
1904,  87.  176.) 

1 1.  HtO  dissolves  86.4  g.  at  25''.  Decomp. 
on  boiling.   (Thiel,  Z.  anorg.  1904,  40.  331.) 

-fOHtO.   81.  sol.  in  cold  HtO. 

Sol.  in  HCl  and  in  HNO|. 

Insol. '  in  alcohol  and  ether.  (Chabri^, 
C.  R.  1905, 140. 90.) 

Indium  hydrosulphide. 
Decomp.  by  adds.    (Meyer.) 

Indium  hydroxide,  IntOtHe. 

Sol.  in  acids;  also  in  KOH,  or  NaOH+Aq 
but  the  solution  douds  up  on  standing  or 
boiling,  with  separation  of  lutOeHt.  Insol.  in 
NH4OH,  or  NH4Cl-f  Aq. 

SI.  sol.  in  NH40H+Aq.  (Reni,  B.  1904,87. 
2110.) 

SI.  sol.  in  alkylamines  but  completely  ppt. 
by  addition  of  the  hydrochloride  of  the  Im^. 
(Renz,  B.  1903,  86.  2754.) 

Indium  monoiodide,  Inl. 

Slowly  decomp.  in  moist  air.  Not  attadced 
by  boilmg  HtO. 

Sol.  in  dil.  HNOs  in  presence  of  AgNO|. 
Very  slowly  sol.  in  cold,  more  n^idly  sol.  in 
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hot  addfl  with  evolution  of  Ht.    Very  sol.  in 
suhiburous  add. 

InaoL  in  alcohol,  ether  and  chloroform. 
(Thiel,  Z.  anorg.  1910,  66.  302.) 

Indium  ehiodide,  Inls. 

(Thid,  Z.  anorg.  1910,  66.  302.) 

Indiimi  <rtiodide»  Inl*. 

DeliqueBcent.    (Meyer.) 

SoLinCHCli.  Decomp.  by  xylene.   (Thiel, 
Z.  anorg.  1904,  40.  330.) 


Indinm  nitride,  InN. 

Deoomp.   by  heat. 
1910, 43.  1469.) 


(Franz   Fischer,   B. 


Indium  monoxide,  InO. 

Gradually  sol.  in  HCl-f  Aq. 
pr.  94.  1.) 


(Winkler,  J. 


Indinm  ^esguioxide,  IniOi. 
Slowly  sol.  in  cold,  easily  in  hot  acids. 
Four  modifications: 

(1)  Yellow.  Amorphous.  Sol.  in  acids. 
Its  hydroxide  is  insol.  in  ammonia  and  NH4CI. 

(2)  White.    Amorphous.    Insol.  in  acids. 

(3)  White.  Amorphous.  Sol.  in  acids. 
Its  hirdroxide  is  sol.  in  ammonia,  but  pptd.  by 
NH4CI. 

(4)  Crsrstallised.  Crystalline  modification 
is  insol.  in  adds.    (Reus,  B.  1904,  37.  2112.) 

Insol.  in  liquid  NH|.  (Gore,  Am.  Ch.  J. 
1896,  SO.  8300 

Indinm  oxide,  IniOt-SInO,  2InsOi  (?). 

SinklerO 
0,-2InO,  ln,0,  (?).    (Winkler.) 

Indium  oxybiomide  (7). 

Not  deoomp.  by  hot  adds  or  alkalies. 
(Meyer,  A.  IW.  137.) 

Indinm  oxjchloride,  InOCl. 

Very  sL  soL  m  H,0.  (Thid,  B.  1904,  37. 
176.) 

Verv  d.  sol.  in  cold  or  hot  dil.  adds. 
Quiddy  soL  in  hot  cone.  adds.     (Thid,  Z. 
anorg.  1904,  40.  327.) 

Indinm  <n'8denide,  IniSei. 

SoL  in  strong  adds  with  evolution  of  HsSe. 
(Thid,  Z.  anorg.  1910,  66.  315.) 

Ddndinm  sulphide,  InsS. 

SoL  in  adds.  (Thiel,  Z.  anorg.  1904,  40. 
326.) 

Indinm  moTiosnlphide,  InS. 

Easily  sol.  in  HCl  with  evolution  of  HtS. 

SoL  m  HNOa  with  evolution  of  oxides  of 
oitrogeD.     (Thid,  Z.  anorg.  1910,  66.  314.) 


Indium  «e«gu»8ulphide,  IntSs. 
Partially  soL  in  (NHJiS-l-Aq. 

Indinm  potasdum  sulphide,  InsSi,  EsS. 

Insol.  in  H|0;  deoomp.  by  weak  adds  with 
s^aration  of  IntSs;  sol.  in  oono.  adds. 
(Sohndder,  J.  pr.  (2)  9.  209.) 

Indium  silver  sulphide,  InsSi,  AgsS. 
Insol.  in  HiO.    (Schndder,  L  c.) 

Indium  sodium  sulphide,  IntSs,  NaiS+2HtO. 
Insol.  in  HsO.    (Schndder,  L  c.) 

Indium  monotelluride,  InTe. 

Sol.  in  HNOi:  insol.  in  HCl+Aq.  (Thid, 
Z.  anorg.  1910,  66.  318.) 

Infusible  white  predpitate. 


Diiodamine,  NHIs. 
Deoomp.  by  HiO. 

lodammonium  iodide,  NIHsI. 

Decomp.  by  HsO,  caustic  alkalies,  and 
adds.  Sol.  in  Kl-f  Aq,  alcohol,  ether.  CSs» 
CHCl,.    (Guthrie,  Chem.  Soc.  (2)  1.  239.) 

lodauiic  add,  HAuI^  (?). 
Not  known  with  certainty. 

Ammonium  iodaurate. 

Deliquescent.  Deoomp.  by  HsO.  (John- 
ston, Phil.  Mag.  (3)  9.  266.) 

Barium  iodaurate. 
SoL  in  Bals-f  Aq. 

Caeshmi  iodaurate,  CsAuIf. 
(Gupta,  J.Am.  Chem.  Soc.  1914,  36.  748.) 

Ferrous  iodaurate. 
SoL  in  HsO.    (Johnston.) 

Potassium  iodaurate,  KAuI^. 

Decomp.  by  HsO.  SoL  in  KI,  and  HI+A. 
(Johnston.) 


Sodium  iodaurate. 
Very  deliquescent. 


(Johnston.) 


lodauricyanhydric  add,  HAu(CN)sIs. 
Known  only  in  its  salts. 

Barium    iodauricyanide,    Ba[Au(CN)sIs]s+ 
lOHsO. 
SI.  soL  in  cold,  easily  in  hot  HsO.    Easily 
sol.  in  alcohol.    (Lindbom,  Lund.  Univ.  Arsk. 
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Calctum    iodauricyanide, 
10H,O. 
Not  stable.     (L.) 


Ca[Au(CN),I,],-f 


Cobalt  iodaaricyanide,  Co[Au(CN)sI,]<-f 
lOH/). 
Most  insol.  of  all  iodauricvanides^  and  onlv 
si.  sol.  in  warm  HtO.    Easily  sol.  in  alcohol. 

Potassium    iodarnicyanide,    KAu(CN}2ls-f 
H,0. 
SI.  sol.  in  cold,  easily  sol.  in  warm  HtO  and 
alcohol.    (L.) 

Strontium  iodauricyanide,  Sr[Au(CN)tl2li+ 
lOHfO. 
SI.  sol.  in  cold,  more  easily  in  hot  H2O. 

lodhydric  Acid,  HI. 

Very  easily  and  quicklv  absorbed  by  HsO, 
with  evolution  of  much  heat. 

Solution  is  decomp.  on  exposure  to  the  air. 

1  vol.  H,0  absorbs  450  vols.  HI  at  10**. 
(Thomson.) 

I  vol.  H,0  absorbs  425  vols.  HI  at  10**. 
(Berthelot,  C.  R.  76. 679.) 

Weak  or  strong  solutions  when  boiled  in  an 
atmosphere  of  H  leave  a  residue  of  constant 
composition,  which  distils  unchanged  at  126** 
(de  Luynes),  at  127**  (Roscoe,  Chem.  Soo.  IS. 
146;  Naumann;  Topso^),  at  128**  (Bineau,  A. 
ch.  (3)  7. 266);  and  has  a  sp.  gr.  of  1.67  (Nau- 
mann), of  1.70  (Bineau,  de  Luynes),  of  1.708 
(Topso#):  and  contains  56.26  %  HI  (Bineau), 
57.0%  HI  (Roscoe),  57.75%  HI  (Topsog.) 

By  conducting  diy  H  gas  throu^  the 
aqueous  solution  of  HI,  a  constant  residue  is 
obtained,  containing  60.3-60.7%  HI  if  temp, 
is  15-19^  and  58.2-58.5%  HI  if  temp,  is 
100^    (Roscoe.) 


Solubility  of  HI 

in  HjO  at  t^ 

t° 

%HI 

SoUd  Phase 

-10 

20.3 

Ice 

-20 

29.3 

a 

-30 

35.1 

tf 

-40 

39 

n 

-50 

42 

it 

-60 

44  4 

it 

-70 

46.2 

« 

-80 

47  9 

Ice-fHI,4H20 
HI,  4H2O 

-60 

52.6 

-40 

59 

" 

-35.5 

64 

i< 

-40 

65.5 

it 

-49 

66  3 

HI,4H,0+HI,3H20 
HI,  3H2O 

-48 

70.3 

-56 

73.5 

HI,3H20-hHI.2H20 
HI,  2H,0 

-52 

74 

-v 


(Pickering,  B.  1893,  26.  2307.) 


Solution  in  H2O  sat.  at  0**  has  sp.  gr.  —  1 .99 
(de  Luynes,  A.  ch.  (4)  2.  385);  2.0  (Vi&er). 


Sf 

i.gr.  of  HI+Aq 

Sp.  gr. 

%HI 

Temp. 

1.017 

2.286 

13. 5^ 

1.0524 

7.019 

13.5 

1.077 

10.15 

13.5 

1.095 

12.21 

13 

1.102 

13.09 

13.5 

1.126 

15.73 

13.5 

1.164 

19.97 

13.5 

1.191 

22.63 

13.8 

1.225 

25.86 

13.8 

1.2535 

28.41 

13.5 

1.274 

30.20 

13.5 

1.309 

33.07 

13 

1.347 

36.07 

13 

1.382 

38.68 

13 

1.413 

40.45 

13 

1.451 

43.39 

13 

1.4865 

45.71 

13 

1.528 

48.22 

13 

1.542 

49.13 

13.5 

1.5727 

50.75 

13 

1.603 

.      52.43 

12.5 

1.630 

53.93 

14 

1.674 

56.15 

13.7 

1.696 

57.28 

13 

1.703 

57.42 

12.5 

1.706 

57.64 

13.7 

1.708 

57.74 

12 

(Topsoe,  B.  3.  403.) 


Sp.  gr.  of  HI+Aq  at  15*. 


%  HI      Sp.  gr. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


1.008 
1.015 
1.022 
1.029 
1.037 
1.045 
1.053 
1.061 
1.069 
1.077 
1.085 
1.093 
1.102 
1.110 
1.118 
1.127 
1.137 
1.146 
1.156 
1.165 


%  HI     Sp. 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


1.175 
1.186 
1.196 
1.206 
1.216 
1.227 
1.238 
1.249 
1.260 
1.271 
1.283 
1.295 
1.307 
1.320 
1.333 
1.346 
1.359 
1.372 
1.386 
1.400 


%HI 


41 
42 
43 
44 
46 
46 
47 
48 
49 
50 
61 
52 
63 
64 
66 
66 
67 
68 


8p.gr. 


1.414 

1.429 

1.444 

1.469 

1.476 

1.491 

1.606 

1.525 

1.643 

1.661 

.679 

.697 

.615 

.634 

.664 

.674 

1.694 

1.713 


(Topsoe,  calculated  by  G^lach,  Z.  anal.  ST. 
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Sp.  gr.  of  HI+Aq  at  15*. 


%HI 

8p.gr. 

%HI 

Sp.gr. 

%HI 

8p.gr. 

5 
10 
15 
20 

1.045 
1.091 
1.138 
1.187 

25 
30 
35 
40 

1.239 
1.296 
1.361 
1.438 

45 
50 
52 

1.533 
1.650 
1.700 

Only  a  "  moderate  degree  of  accuracy  **  is 
claizned  for  this  table.  (Wright,  C.  N.  28. 
253.) 

Mpt.-43^   (Pickering,  B.  1893, 


-|-2H,0. 

M.  2308.) 

-I-3H/). 

-h4H,0. 


Mpt.--48".   (Pickering.) 
Mpt.— 36.5**.     (Pickering.) 


Iodic  acid,  HlOt. 

Very  8oL  in  HfO  and  alcohol. 

100  g.  HsO  diflBolve  286.1  g.  HIOi  at  13.5^ 
8p.  gr.  of  mOi+Aq. -2.4256. 

100  g.  HiO  dissolve  293  g.  HIO.  at  18**. 
Sp.  gr.  of  HIOt-fAq. -5.4711. 

(Groechuff,  Z.  anorg.   1905,  47.  337.) 

Solubility  of  HIOi  in  HiO  at  f". 


G.  HIOi  in 

G.  IfO*  in 

Solid  phAM 

f 

100  g.  of  the 
solution 

100  g.  of  the 
solution 

ice 

—  0.30 

1.78 

1.69 

^ 

—  0.67 

4.35 

4.13 

it 

—  1.01 

7.17 

6.81 

l« 

—  1.90 

17.66 

16.75 

41 

—  2.38 

27.65 

26.22 

il 

—  4.72 

54.19 

51.42 

it 

—  6.32 

60.72 

57.61 

tl 

—12.25 

71.04 

67.40 

it 

—13.5 

72.2 

68.5 

n 

—15 

73.8 

70.0 

n 

—19 

76.2 

72.3 

iee+HIO« 

—14 

72.8 

69.1 

HIO. 

0 

74.1 

70.3 

<4 

+16 

75.6 

71.7 

it 

40 

77.7 

73.7 

i* 

60 

80.0 

75.9 

tt 

80 

82.5 

78.3 

tt 

.  85 

83.0 

78.7 

*i 

101 

85.2 

80.8 

HIO,+HI/). 

110 

86.5 

82.1 

HIiO. 

125 

87.2 

82.7 

i* 

140 

88.3 

83.8 

It 

160 

90.5 

85.9 

Sp.  gr.  of  HIO»-f  Aq  at  15^ 


%I«0* 

8p.gr. 

%IfO* 

Sp.  gr. 

1 

1.0053 

35 

1.4428 

5 

1.0263 

40 

1.5371 

10 

1.0525 

45 

1.6315 

15 

1.1223 

50 

1.7356 

20 

1.2093 

55 

1.8689 

25 

1.2773 

60 

1.9954 

30 

1.3484 

65 

2.1269 

(Grroaehuff,  Z.  anorg.  1905, 47. 343.) 

Sat.  aolution  has  q>.  gr.  2.842  at  12.5**,  and 
bQtb  at  104."*  (Ditte,  B.  6. 1533.)  Sat.  solu- 
tioii  has  ^>.  gr.  2.1629  (1.874  pts.  IsOs  in  1  pt. 
H/>)  at  13^,  and  boils  at  100°.  (Kammerer, 
Fogg.  138. 400.) 


(Kammerer.) 

According  to  Thomsen  (B.  7.  71)  solutions 
of  HXOf  have  sp.  gr. — 

HIO,-f  lOHrf)- 1.6609. 
HIO,-f  20H,0- 1.3660. 
HIO,-|-  40H,O- 1.1945. 
HIO,+  80Hrf)- 1.1004. 
HIO,-fl60Hrf) -1.0512. 
HIO,-f320H,O- 1.0258. 

H1SO4  at  nearly  boiling  t^np.  dissolves  Vt 
its  weight  of  iodic  add.    (MiUon.) 

Solubility  in  HNOi  containing  27.73%  HNOt. 
100  g.  of  the  sat.  solution  contain  at: 
0*^       20**        40**        60** 
18        21         27         38g.mO,. 

Solubility  in  HNOt  containing  40.88%  HNOt. 

100  g.  of  the  sat.  solution  contain  at: 

0**       20°        40*        60* 

9         10         14         18g.H10t. 

(Groschuff,  Z.  anorg.   1906,  47.  344.) 

Less  sol.  in  HNOt  than  HtO;  nearly  insol. 
in  anhydrous  HNOs.  (QroschufiF,  Z.  anolrg. 
1906,  47.  347.) 

Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  830.) 

Unattacked  and  undissolved  by  liquid  NOt. 
(Frankland,  Chem.  Soc.  1901,  79. 1362.) 

Insol.  in  absolute  alcohol.  Alcohol  of  35^ 
B.  dissolves  half  its  weight  in  HlOt.  (Kam- 
merer.) 

+4^H,0. 

HIOi,  ItOs.  (Grosschuff,  Z.  anorg.  1905, 
47.  343.) 

lodates. 

The  alkali  iodates  are  sol.  in  H|0,  the  others 
are  si.  soL  or  insol.  therdn. 

Aluminum  iodate,  Al(IOs)i  (?). 
Deliquescent.    (Berselius.) 

Ammonium  iodate,  NHJOi. 

SI.  soL  in  HtO.  Sol.  in  38.5  pts.  HfO  at  15% 
6.9  pts  .at  100^  ^(Ranmelsb«g^^         ^^ 
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Solubility  of  NHiIOt  in  HIO|-f  Aq  at  30**. 


Solid  phjuM 


%  HIO. 

%  NH4lOi 

in  the 

in  the 

solution 

solution 

0 

4.20 

2.64 

3.89 

4.52 

3.83 

4.51 

3.86 

4.66 

3.75 

4.73 

3.53 

6.57 

1.94 

8.45 

•1.09 

0.12 

0.89 

24.00 

0.62 

36.01 

0.41 

44.43 

0.39 

68.12 

0.37 

76.35 

0.31 

76.70 

0 

NHJO, 

t( 

NHJOi-f  NH  JO,,  2HI0, 

tt 

It 
NH  JO,,  2HI0, 


NHJO,,  2HI0,-hHI0, 
HIO, 


(Meerburg,  Z.  anorg.  1905,  45.  341.) 

-f  H,0.    (Ditte,  A.  ch.  (6)  21.  146.) 

Ammonium  diiodate,  NHiHCIO,),. 
81.  sol.  in  cold  H,0.    (Ditte,  A.  ch.  (6)  21. 

145.) 

Ammonium  /niodato,  NHiHsCIO,),. 

Sol.  in  H,0.  (Blomstrand,  J.  pr.  (2)  42. 
^36.) 

See  aUo  solubility  in  HIO,,  uujder  Am- 
monium iodate.    (Meerburg.) 

Ammonium  cobalt  iodate. 

Deoomp.  by  H,0.  Insol.  in  alcohol. 
(Rammdsberg.) 

Ammonium    manfanic    iodate,    Mn(I0,)4, 

2NHJ0,. 

Ppt.  Insol.inHjO.  Inaol.  in  HIO,.  (Berg, 
C.  R.  1899,  128.  675.) 

r 

Ammonium  ozydimercuriammonium  iodate. 
See   Ozydimercuriammonium   ^fn»"Aq<"*" 
iodate. 

Ammonium  tellurium  iodate. 
See  lodotellurate,  ammonium. 

Ammonium  iodate  aelenate. 
See  lodoaelenate,  ammonium. 

Barium  iodate,  Ba(IO,)s. 

Anhydrous  salt  is  sol.  in  1746  pts.  H,0  at 

16**,  and  600  pts,  H,0  at  100*  (Rammelsberg. 

,Pogg.  44.  577);  in  3018  pte.  H,0  at  13.5^  and 

.681  pts.  H,0  at  100^    (Kremers,  Pogg.  84. 

27.) 


Solubility  of  Ba(IO,)>  in  H,0.  100  g.  sat 
Ba(IO|)j+Aq  at  t®  contain  g.  anhydrouj 
Ba(IO,),. 


Eutectic  point 
_0.046«  sfe0.002*» 

20*» 
26'* 


t* 

t» 

0.008 

30» 

0  031 

70» 

0.014 

40» 

0.041 

80* 

0.022 

50P 

0.056 

90« 

0.028 

60» 

0.074 

♦99  2« 

°5 


0  09 
O  IL 
0.14 
0.19 


*Bpt.  at  735  mm.  pressing** about  100^  a 
760  mm.  pressure. 

(Anschttts,  Z.  phys.  Ch.  1906,  66.  241.) 

1  I.  sat.  aq.  solution  contains  0.284  g 
Ba(IOi)t  at  room  temp.  (Hill  and  Zink,  J 
Am.  Chem.  Soc.  1909,  31.  44.) 

1  1.  H,0  diflBolves  0.3845  g.  Ba(IO,),  at 
25^.  (Harkins  and  Winninghof,  J.  Am. 
Chem.  Soc.  1911,  83. 1828.) 

Easily  sol.  in  cold  HCl+Aq;  difficultly  sol 
in  warm  HNO,+Aq.     (Rammelsberg.) 

Insol.  in  HsSOf.    (Ditte.) 

100  cc.  NHiOH-fAq  (so.  gr.«0.90)  dis^ 
solve  0.0199  g.  Ba(IO,),.    (Hill  and  Zink.) 

Solubility  in  salts+Aq  at  25"*. 

C»  concentration  of  salt  in  salt  sohztiol 
expressed  in  equivalents  per  1. 

S  "-solubility  of  Ba(IO,),  in  salts+Aq  ex- 
pressed in  equivalents  per  1. 


Salt 

c 

8 

Ba(NO,), 

0.001 

0  001362 

0.002 

0.001212 

0.005 

0.0009753 

0.020 

0.0006744 

0.050 

0.0006131 

0.100 

0.0005659 

0.200 

0.0005580 

KNO, 

0.002 

0.001624 

0.010 

0.001820 

0.050 

0002640 

0.200 

0.003190 

KIO, 

0.00010608 

0.001510 

0.0005304 

0.001242 

0.0010608 

0.0009418 

(Harkins  and  Winnin^of,  J.  Am.  Chem.  Soc 
1911,  83.  1829.) 

Insol.  in  alcohol. 

100  cc.  95%  alcohol  dissolve  0.0011  g 
Ba(IO,)s  at  room  temp.    (HiU  and  Zink.^ 

InsoL  in  acetone.  (Eidmann,  C.  C.  18t9, 
II.  1014.) 

-f  H/).  Sol.  in  3333  pts.  H,0  at  IS*",  and 
625  pts.  H,0  at  100*.  (Gay-Lussac,  A.  ch 
91.  5.) 

Insol.  in  acetone^  ^p^Sffflyin,   B.   1904, 
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kriam  manganic  iodate, 
Mn(IO,)4,  Ba(IO,),. 
InsoL  in  HtO. 
Insol.  in  HIOj.     (Berg,  C.  R.  1890,  188. 

Iwmnth  iodate,  basic; 

IdsqL    in  HjO.     V«y  difficultly  sol.   in 
aXO,  j-Aq.    (Rwnmelsberg,  Po||;.^44.  568.) 


Bi(IO,),-flHHaC 


in  HjO. 


Cftdminm  iodate,  CddO,),. 

Verv  al.  sol.  in  H,0.  Easily  sol.  in  HNO,, 
r  NH40H+Aq.  Sol.  in  Cd(CjH|0,)i-f 
4q.    (Rammelsberg,  Pogg.  44.  566.) 

+H,0.  8i.  sol.  in  HtO.  Very  sol.  in  dil. 
5XO,+Aq.    (Ditte,  A.  ch..  (6)  %1.  145.) 

Padmimn  iodate  smmoniii,  Cd(IO|)t,  2NH|. 

InroLinHjOisoLinjraiOH-fAq.  (Pitte.) 
L  du  (6)  21.  145.) 

Cd(IO*)„2NH|-hHA   As  above.   (Ditte. 

Csnnm  iodate,  CsIOs. 

100  pta.  HsO  dissolve  2.6  pts.  CsIOi  at  24"*. 
IzksoL  m  alcohol.  (Wheeler,  Sill.  Am.  J.  144. 
123.) 

aCalOa.  IiO;.  100  pts.  H,0  dissolve  2.5  pte. 
it21*.    Notdeoomp.byhotHjO.   (Wheeler.) 

2CaIO„  IiO»,  2HI0,.  SI.  sol.  in  cold  HaO. 
md  deoomp.  the'd^y  into  2CsI0i,  ItO|. 
rWheeler.) 


iodate  chloride,  CsCl,  HlOf. 
Deoomp.    by    HfO    into    2CsI0i,    laOt. 
tTheeler.) 


hydrogen  iodate  periodate, 
HCbIO,,  K)4+2HiO. 
Ppt.    Sol.  in  dil.  HNO,.    (Wells,  Am.  Ch. 
J.  1901,  26.  280.) 

Cakiiim  aodate,  Ca(IOi)s. 

100  pts.  dissolve  0.22  pt.  at  18^  and 
0J86  pt.  at.  100^.  (G^-Lussac.)  SoL  in 
OQoe.  HCl+Aq.  (FilhoU  Much  more  sol. 
IB  HXOa+Aq  than  in  HsO.  (Rammelsberg.) 
ImoL  in  HsSOf.  (Ditte.)  Scarcely  sol.  in 
ml,  iaO«+Aq.    (Sonstadt,  C.  N.  29.  209.) 

+HflO.      Sat.    solution    contains    at: 


21* 
0.37 


35** 
0.48 


0.59 


60** 
0.65 


40' 
0.52 

80** 
0.79 


45** 
0.54%Ca(IO,)„ 

100** 
0.94%Ca(IO,),. 

MyHufi  and  Funk,  B.  1897,  SO.  1724.) 


+dHfO.    Efflorescent. 
SoL  in  253  pts.  HtO  at  15^  and  75  pte.  at 
KXT.   (Ranunelsberg.) 


Sat.  solution  contains  at: 

QO  IQO  JgO  3QO 

0.1       ,0.17        0.25       0.42%Ca(IO,),, 
40*         50°         54*  60* 

0.61       0.89       0.14        1.36%Ca(IO,),. 
(Mylius  and  Funk,  B.  1897,  SO.  1724.) 

Much  more  sol.  in  HNOt-f  Aq.    Pptd.  by 
alcohol  from  Ca(IOi)f-f  Aq. 
Insol.  in  HjSO*.    (Ditte.) 
Pptd.  by  alcohol  from  aqueous  solution. 

(Henry.)     •        -  •      . 

Ceroua  iodate,  Ce(IOa)«+2HsO. 

SI.  sol.  in  cold,  easily  sol.  in  hot  HsO  and  in 
acids.    (HoLzmann,  J.  pr.  76.  321.) 

Solubility  in  HiO.  100  cc.  of  the  sat. 
solution  contain  0.1456  g.  at  25*.  (Rimbach, 
Z.  phvs.  Ch.  1909.  67.  199.) 

Cafe,  from  electrical  conductivity  of 
Ce(I0i)i4-Aq.,  100  cc.  of  the  sat.  solution 
contain  0.1636  g.  Ce(IOt),  at  25*.  (Rim- 
bMi,  Z.  phys.  Ch.  1900,  67.  199.) 

Ceric  iodate,  Ce(I0s)4. 

Slightly  hydrolyzed  by  H,0. 

0.34  g.  is  sol.  m  100  cc.  hot  cone.  HNO,. 
(Barbieri,  Chan.  Soc.  1907, 92.  (2)  467.) 

Cobaltous  iodate,  Co(IOi)s. 

Anhydrous,  Sol.  in  warm  dil.  HtPOi,  or 
H,S04-f  Aq.    (Ditte,  A.  ch.  (6)  21.  14.) 

Solubility  in  HtO 


C3o(K)i)j 

Mols.  of 

Form 

Temp. 

water  free 
salt  to  100 

mplsHiO 

Co(IO,),+4H,0 

0* 

0.54 

0.028 

it 

18* 

0.83 

0.038 

tl 

30* 

1.03 

0.046 

It 

50* 

1.46 

0.065 

It 

60* 

1.86 

0.084 

tt 

66* 

2.17 

0.098 

C3o(I0,),+?Hrf> 

0*. 

0.32 

0.014 

tt 

18* 

0.45 

0.020 

tt 

30* 

0.52 

0.023 

tt 

50* 

0.67 

0.030 

tt 

75* 

0.84 

0.038 

tt 

100* 

1.02 

0.045 

Co(IO.), 

18* 

1.03 

0.046 

(( 

30* 

0.89 

0.040 

(1 

50* 

0.85 

0.036 

(( 

76* 

0.76 

0.033 

tt 

100*. 

0.69 

0-031 

(Meusser,  B.  1901,  84.  2435.) 

■f  H,0.  Sol.  in  148  pte.  H,0  at  15*  and 
90  pte.  at  100*.  SoLinNHiOH+Aq.  (Ram- 
melsberg,  Po^.  44.  561.)    • 

Does  not  exist.  (Meusser,  B.  1901,  84. 
2434.) 

-h2H,0.    (Meusser.) 

+4H2O.    (Meusser.^itizedbyV^OOgie 
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Cupric  iodate,  basic,  6CuO,  3ItO|-f2H|0. 
Insol.  in  H,0.    (MiUon,  A.  ch.  (3)  9,  400.) 
Mixture  of  CuO  and  Cu(IOt)f.     (Ditte, 

A.  ch.  (6)  21. 176.) 

2CuO,  I,0|+H,0.  Slowly  boI.  in  dil. 
H1SO4.  (Granger  and  de  Schnlten,  Bull. 
Soc.  1904,  (3)  81.  1027.) 

Cupric  iodate,  Cu(IO|)t. 

1  1.  H,0  dissolves  3.32X10 » mol.  Cu(IOi), 
at  25**.  (Spencer,  Z.  phys.  Ch.  1913,  88. 
295.) 

Solubility  in  CuS04-fAq= 3.28X10  »  mol. 
per  1.  at  25^. 

Solubility  in  KIO,+Aq=3.29X10 »  mol. 
per  1.  at  26^.    (Spencer.) 

+H,0.    (Ditte.) 

+2H1O.  Sol.  in  302  pts.  H|0  at  16\  and 
154  pts.  at  100^  Sol.inHCl+AqorNH40H 
-f  Aq.    (MiUon.) 

Cupric  iodate  ammonia,  Cu(IOi)i,  2NH|+ 
H,0. 
Insol.  in  H,0.    (Dittfe,  A.  ch.  (6)  21.  145.) 
Cu(IOi),,  4NH|-h2H,0.    Ppt.    (Ephraim, 

B.  1915,  48. 52.) 

-|-3H,0.  Partially  sol.  in  H,0.  Sol.  in 
NH40H+Aq.    Insol.  in  alcohoL    (Rammeb- 


(10,),,  5NH,.    (Ephraim.) 
CuCIO,),,  8NH,-f 4HaO.   Sol.inH,0. 


Sol. 


in  NH40H+Aq.    Insol.  in  alcohol.    (Ditte, 
A.  ch.  (6)  21. 145.) 

Dedpium  iodate,  Dp(IOi)i+3HsO(?). 

Precipitate;  scarcely  sol.  in  HtO.    (Dela- 
fontaine.)  

Didymium  iodate,  Di(IO,),+2HsO. 
Ppt.   (Cleve.) 

Erbium  iodate,  Er(IOs)s+3HsO. 
Very  si.  sol.  in  HsO.    (Hoglund.) 

Gludnum  iodate. 
Deliquescent. 

Indium  iodate,  In(IO|)i. 

1  pt.  is  sol.  in  1500  pts.  H,0  at  20**. 

1  pt.  is  sol.  in  150  pts.  HNO,  (1:5)  at  80^ 

Sol.  in  HCl  with  deoomp.     Sol.  in  diL 

HtS04.    (Mathers,  J.  Am.  Chem.  Soc.  1908, 

80«313.>    — 

Iodine  iodate,  I(I0,)|. 

Decomp.  by  HtO  or  by  aloohoL    (Fichter, 
Z.  anorg.  1915,  91.  142.) 

Iron  (ferrous)  iodate. 

Ppt.    SI.  sol.  in  H,0;  more  sol.  in  FeS04+ 
Aq.    (Geiger,  Mag.  Pharm.  29. 252.) 


Iron  (ferric)  iodate,  FejOii  IfOi. 

Insol.  in  acids.    (Ditte,  A.  ch.  (6)  21.  145. 

Fe,0,,  2I,Ot+8HiO.  Sol.  in  600  pts.  H,C 
Difficultly  sol.  in  HN0|+Aq.  Sol.  in  FeCl«-i 
Aq.    (Gfiger.) 

3Fe,0,,  5I,0,-hl5H,0.  Sol.  in  HCl,  c 
HNOs+Aq.    (RammelflbCTg.) 

Lantiianum  iodate,  La(IO,)i+l}iHtO. 

SI.  sol.  in  cold,  easily  sol.  in  hot  HsC 
Very  sol.  in  warm  HCl-fAq.  (Holzmann,  J 
pr,76.349.) 

100  cc.  of  the  sat.  solution  in  HsO  contai 
0.1681  g.  at  25''.  (Rimbach,  Z.  phys.  Ci 
1909,  67.  199.) 

Calc.  from  electrical  conductivity  c 
La(IO«)i+Aq,  100  cc.  of  the  sat.  solutio] 
contain  0.1871  g.  La(IOi)s  at  25^  (Rim 
bach.) 

Lead  iodate,  basic,  3PbO,  Pb(I0,),+2H,0. 
Ppt.    (Strmnhokn,  Z.  anorg.  1904, 88. 442. 

Lead  iodate,  Pb(lO|)<. 

Very  si.  sol.  in  HtO  (Pleischl),  and  dil 
ficultly  sol.  in  HNOs-f  Aq.    (Rammdd>erg. 

Insol.  inH,0  and  H,S04-hAq.  Very  si 
sol.  in  HNOf+Aq.  and  wholly  insol.  thereiJ 
after  being  heated  to  100**.  (Ditte,  A.  cl 
(6)  21.  169.) 

SI.  sol.  in  H,0.  1 .83  X  10-«  are  dissolved  i 
1  liter  of  sat.  solution  at  20**.  (Bottger,  2 
phys.  Ch.  1903,  46.  603.) 

1  1.  HiO  diflBolves  19  mg.  Pb(IO.),  at  18' 
(Kohh^ausch,  Z.  phys.  Ch.  1904,  60.  356.) 

17.8  mg.  are  dissolved  in  1  1.  sat.  sohitio 
at  18''.  (Kohh^usch,  Z.  phys.  Ch.  1908,  M 
168.) 

1  1.  HiO  dissolves  0.0307  g.  PbdO.),  a 
25^  (Harkins,  J.  Am.  Chem.  Soc.  1911,  8S 
1830.) 

Solubility  of  Pb(IOa),  m  salte-f  Aq  at  25^ 
C»  concentration  of  salt  in  salt  solutia 

expressed  in  equivalents  per  1. 
S» solubility  of  Pb(IOi)t  in  salt  sc^tioi 

expressed  in  equivalents  per  1. 


Salt 

c 

8 

Pb(NO,), 

0.0001 

0.0000870 

0.001 

0.0000411 

0.010 

0.00001S5  ' 

0.100 

0.000016 

0.500 

0.000028 

3.0 

0.000015 

KNO, 

0.002 

0.0001141 

0.010 

0.0001334 

0.050 

0.0002037 

0.200 

0.0002544 

KIO, 

0.00005304 

0.0000697 

0.0001061 

0.0000437 

(Harkins  and  Winninghof,  J.  Am.  Chem.  Sck 
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I  Id0qL  in  liquid  NHs. 
P86,  20.  828.) 


(Gore,  Am.  Ch.  J. 


Liduinn  iodate,  lilOs+HHtO. 

I  Ddi^ueeoent,  and  very  sol.  in  HsO. 

Sol  in  2  pts.  cold,  and  not  much  less  hot 
bo.  Insol.  in  alcohol.  (Rammelsberg, 
^gS.44.555.} 

gr.  of  solution  sat.  at  18°  =  1 .568,  con- 
_  44.6%  UIO,.    100  g.  H2O  dissolve 
).3  pts.  mo,.    (Mylius  andFunk,  B.  1897, 

1718.) 

I  InsoL  in  methyl  acetate.    (Naumann,  B. 
td09  42«  3790 ) 

1  +k/).    Very  deliquescent.    (Ditto,  A.  ch. 
B  XL  145.) 
i 
Hacnesram  iodate»  Mg(IOi)t. 

Amkydnms.  InsoL  in  H,0.  (Millon,  A. 
di.  (3)  9.  422.) 

+4HA    Very  sol.  in  H,0.    (Ditte.) 

Sol  in  9.43  pts.  HsO  at  15'',  and  3.04  pts. 
tt  \(Xf,  (Benelius.)  Very  si.  sol.  in  HtO. 
feenillas,  A.  ch.  45.  279.)  Easily  sol.  in  dil. 
■sSOi+Aq.    (Ditte.) 

Sat.  solution  contains  at: 


0*  lO** 

6.8  6.4 

35**  63** 

8.9  12.6 
fMylius  and  Funk,  B. 


20'' 
7.7%Mg(IO,)„ 

lOO*' 

19.3%Mg(IO,),. 
1897,  SO.  1722.) 


Sat.  aq.  solution  at  18^"  contains  6.44% 
Mg(IO|)s  or  6.88  g.  are  sol.  in  100  ^.  HsO. 
^p.  gr.  of  sat.  solution  « 1.078.  (Myhus  and 
iunk,  B.  1897,  SO.  1718.) 

I   +IOH1O.    Sat.  aq.  solution  contains  at: 
(T    20*       30*       35°       60''(m.pt.). 
31  10.2     17.4     21.9     67.5%  Mg(IO,)i. 
Mylius  and  Funk,  B.  1897,  SO.  1723.) 


;  iodate,  Mn(IOi)s-f  HsO. 
^  Sol  in  about  200  pts.  HsO.    (Rammels- 

InsoL  in  HsO  and  HNO*H-Aq,  even  on 
boflmg.   Insol.  in  NHiOH+Ao.    (Ditte.) 

.  lUaianoiit  manginic  iodate, 
I      .Mii(I0,)4,  Mn(IO,),. 
baoL  in  H,0.    (Berg,  C.  R.  1899,  128. 

''ttCUik  potassium  iodate, 
,  Hn(I0,)4,  2KI0,. 
IdiqL  m  and  only  si.  attacked  by  HsO. 
lawL  in  HIO,.    (Berg,  C.  R.  1899,  128. 

571) 

^^manoM  iodate,  Hgs(IOs)s. 

^ImoL  in  boiling  HsO,  or  cold  HNO,+Aq. 

Wy  ioL  in  dl  HCl-f  Aq.    Sol.  in  very 


cone.  HIOs+Aq.    (Lefort,  J.  Pharm.  1846. 

5.) 

Mercuric  iodate,  Hg(IOs)s. 

Insol.  in  HsO  or  alcohol.  (Millon,  A.  ch. 
(3)18.367.)  SoLinHsO.  (BerzeUus.)  SoL 
in  dil.  HCl+Aq.    (Rammelsberg.) 

Nearly  insol.  in  HsO.  Easily  sol.  in  HCl, 
HBr,  or  Hl-f  Aq:  very  si.  sol.  in  HNO,-f  Aq; 
insol.  in  HF.  HsSiFe,  or  HCsH,Os+Aq.  Sol 
in  alkali  cnlorides,  bromides,  iodides,  ov- 
anides,  and  cyanates+Aq;  also  in  NasSsCJs, 
dil.  MnCls,  and  ZnCls+Aq.  Insol.  in  KOH, 
NaOH,  NH4OH.  NasS,  NasB407,  NasHPO*, 
and  the  alkali  chlorates,  bromates,  and  iodates 
-fAq.    (Cameron,  C.  N.  S8.  253.) 

Nickel  iodate,  Ni(IO,)s. 

Solubility  in  HsO. 


Form 


Ni(I0,),+4H,0 

if 
it 

aNi(IO,),+2HsO 

tt 

it 
tt 

UNi(I0.),+2Hrf) 

tt 
tt 

tt 

NidO,). 


Percent  of 

Temp. 

Ni(IOi)« 
in  solu- 

tion 

0« 

0.73 

18** 

1.01 

30** 

1.41 

O'* 

0.53 

18^ 

0.68 

30'* 

0.86 

50** 

1.78 

8** 

0.52 

18** 

0.55 

50** 

0.81 

75** 

1.03 

100** 

1.12 

30** 

1.135 

50** 

1.07 

76*» 

1.02 

100** 

0.988 

Mols.  water 

free  salt  to 

100  mols. 

HsO 


0.033 

0.045 

0.063 

0.023 

0.030 

0.039 

0.080 

0.023 

0.0245 

0.035 

0.045 

0.049 

0.050 

0.046 

0.045 

0.044 


(Meusser,  B.  1901,  84.  2440.) 


Sol.  in  120.3  pts.  HsO  at  15**,  and 
at  100**.     (Rammelsberg,  Fogg. 


HNOa,    and   dil.    HsSO^+Aq. 


_^+HsO. 
7^.35  pte. 
44.  562.) 

SoL   in 
(Ditte.) 

SoL  in  NH40H-f  Aq. 

Does  not  exist  (Meusser.) 

+2HsO.    See  Meusser  above. 

+3HsO.  Insol.  in  HsO.  SoL  in  HNO,. 
(Ditt^  A.  ch.  1890,  (6)  21.  160.) 

+4HsO.    See  Meusser  above. 

Nickel  iodate  ammonia,  Ni(IOs)s,  4NHa. 

SoL  in  NHiOH+Aq.  Insol.  in  alcohol. 
(Rammelsberg,  Fogg.  44.  562.) 

Ni(IO,)s,  5NHt.  Fpt  (Ephraim,  B.  1915, 
48.  53.) 

+3HsO.    (Ephraim.) 

Potasdum  iodate,  KlOf 

(C^y-iS  f^^^'^'^^^i^  J?^8^§gle 
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.  1  pt^KIOs  dissolves  at: 

0*»m21.11pts.  H,0 
20^"  12.29 
40**"     7.76        " 
60^ "     6.40        " 

100°"     3.10 

Sat.  solution  boils  at   102**.     (Kremers, 
Pogg.  97.  5.) 

Sp.  gr.  of  KIOs+Aq  containing: 
12  3  4  6       %laO„ 

1.010   1.019    1.027    1.036   1.044 
6  7  8  9         10       %KIO,. 

1.052   1.061    1.071    1.080  1.090 
(KremoB,  Pogg.  96.  62.) 

Stable  at  10*"  in  HtO  or  potassium  acetate 
-f  Aq.    (Eakle,  C.  C.  1896,  II.  649.) 

Solubility  of  KIO,  in  HIO,-f  Aq  at  30^ 


ir- 

%  KIO. 

in  the 

SoUd  phase 

solution 

solution 

0 

9.61 

KIO, 

0.64 

9.48 

KlO.-f  KIO,,  HIO, 

0.66 

9.62 

(t 

0.66 

9.46 

u 

0.66 

8.90 

KIO,,  HIO, 

0.67 

6.6 

n 

1.14 

4.67 

tt 

1.69 

3.63 

tt 

2.02 

3.10 

n 

3.34 

2.14 

(< 

6.00 

1.32 

11 

7.09 

1.0 

u 

8.04 

0.86 

KIO,HIO,-f  KIO,,  2HI0, 
KIO,,  2HI0,  (labile) . 

3.47 

3.67 

4.80 

2.90 

tt 

6.45 

1.35 

tt 

9.36 

0.64 

KIO„  2HIO, 

12.04 

0.44 

tt 

17.50 

0.30 

•** 

31.20 

0.52 

It 

63.64 

0.68 

tt 

62.52 

0.72 

tt 

76.40 

0.80 

KIO,,  2HI0,+HI0, 

76.70 

0 

HIO, 

(Meerburg,  Z.  anorg.  1906,  46.  330.) 

More  sol.  in  KI4- Aq  than  in  HiO.  Sol.  in 
warm  H2S04-l-Aq. 

Insol.  in  liquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898,  SO.  829.) 

Insol.  in  alcohol. 

Inso].  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  48  314.) 

-l-JiHjO.    (Ditte,C.R.T0.621.). 

Potassium  hydrogen,  iodate,  KH(IO,)i. 
'  Sol.  in  18.66  pte.  H,0  at  17^    (Meineke,  A. 
261.  360.) 


Sol.  in  76,pte.     H,0  at  15'.     Insol.    ii 
alcohol.    (Serullas,  A.  ch.  22. 181.) 
See  aleo  Meerburg  under  KIO,. 

Potassium   dihydrogen    iodate,    KH,(IOa)« 
Sol.  in  26  pte.  H,0  at  16**.    (Serullas,  A.  ch 

48.  117.) 
See  also  Meerburg  under  KIO,. 

Potassium  tellurium  lodate. 
See  lodotellurate,  potassium. 

Potassium  uranyl  iodate, 
KXrO,(I0,),-f3HA 
Decomp.  by  H,0,  dil.  salt  solutions  azK 
UO,(NO,),-f  Aq.    (Artmann,  Z.  anorg.  1913 
79.  340.) 

Potassium  iodate  chloride,  KH(IO,),,  2KCI 
Sol.  in  19  pts.  H,0  at  16''  with  decomp 
Cold  alcohol  diasolves  out  KCl. 

Potassium  iodate  molybdate,  KIO,,  MoO,  H- 
2H,0. 
See  Molybdatoiodate,  potassium. 

Potassium  iodate  selenate. 

See  lodoselenate,  potassium. 

Potassium  iodate  sulpliate,  KIO,  KHSO«. 

Decomp.  by  H,0.  (Marignac,  J.  B.  ^.866. 
299.) 

KHIO,,  KHSO4.  More  sol.  in  H,0  thai 
KHIO,.    (SeruUas.) 

Potassium  iodate  tungstate. 
See  Tungstoiodate,  potassium. 

Rubidium  iodate,  RblO,. 

100  pU.  HiO  dissolve  2.1  pts.  RblO,  at 
23^  Easily  sol.  in  cold  HCl-fAq.  (Wheela 
Sill.  Am.  J.  144. 123.) 

Rubidium  hydrogen  iodate,  IU)H(IO,),. 

SI.  sol.  in  cold,  more  readily  in  hot  H,0, 
RblO,  separating  on  cooling.  Insol.  in  alco- 
hol.    (Wleeler.) 

RbH,(IO,),.     As  above.     (Wheeler.) 

Rubidium  iodate  chloride,  RblO,,  HCl,  or 
HIO,,  RbCl. 
Decomp.  by  cold  H,0.    (WbeelerJ 
3RbCl,  2HI0,.    Sol.  in  H,0,  from  which 

RblO,  s^aratee.    (Wheeler.) 

Rubidium  iodate  selenate. 
See  lodoselenate,  rubidium. 

Samarium  iodate,  Sm(IOilr4]6H/). 
Precipitate.    (Cleve.r^^ 
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mdiam  kxUte,  Sc(IO«)s+10,  13,  15,  and 

Nearly  insol.    in   HjO.     (Crookes,    Phil. 
BDs.  1910,  210.  A,  361.) 

tfer  iodate,  AglOi. 

1^X10-^  moles  or  5.36X10-'  g.  AglO, 
e  sol.  in  1  liter  H^O  at  25''.    (Noyes  and 
)hr,  Z.  phys.  Ch.  1903,  42.  338.) 
a.  soL  in  H2O.    4.35X10*  ff.  are  dissolved 
1  lit^  of  sat.  solution  at  20  .    (Bttttger,  Z. 
QTS,  Ch.  1903,  46.  603.) 
1  I  HtO  dissolves  40  mg.  AglO,  at  IS"". 
LohlrauBch,  Z.  phys.  Ch.  1904,  60.  356.) 
1 1.  H/)  dissolves  0.0275  g.  AglO.  at  9.43^; 
039  g.  at  184*';  0.0539  ^.  at  26.6^.    Solu- 
Itty  in<3^ase8  rapidly  with  temp.     (Kohl- 
nsdi,  Z.  phvs.  Ch.  1908,  64.  168.) 
1  1.  HsO  dissolves  0.039  g.  AglOs  at  SO**. 
Hiitby,  Z.  anorg.  1910,  St.  1080 
Not  completely  insol.  in  HiO.    (Rose.)  Sol. 
I  NH/)H+Aq;  sol.  in  HNO,-f  Aq.     (Na- 
Bet,  J.  B.  1860.  201.)    Sol.  in  cone.  KI+Aq. 
Ladenburg,  A.  136.  1.) 
Sol.  in  27,700  pts.  H,0  at  25**;  in  42.4  pts. 
%  NH40H-f  Aq  at  25°;  in  2.1  pts.  10% 
fHiOH+Aq  at  25°;  in   1044.3  pts.   36% 
tNO,+Aq  (sp.  gr.   1.21)  at  25°.     (Longi, 
ch.  it.  13.  r-  * 


Uu. 


,87.) 


Solubility  in  HNOa-f  Aq  at  25° 


Nonnalhy  HNOi 


0.000 

0.125 

0.260 

0.500 

1.00 

2.00 

4.00 

8.00 


G.  AglOi  diasolrod  per  1. 


0.0503 
0.0864 
0.1075 
0.1414 
0.2067 
0.3319 
0.6985 
1.5875 


<fiill  and  Simmons,  Z.  phys.  Ch.  1909,  67. 
602.) 

InaoL  in  liquid  NH|.  (Oore,  Am.  Ch.  J. 
m,  JO.  8290 

ImoI.  in  methyl  acetate.  (Bezold,  'Dis- 
Krt.  1906;  Naumann,  B.  1909,  42.  3790); 
^y\  acetate.  (Hamere,  Dissert.  1906; 
Xtomaim,  B.  1910,  48.  314.) 


nmmonia,   2AgI0,,    3NH,-f 
(Ditte,  A.  ch.  (6) 

(Rosen- 


am  iodate 
IHHA 
Vwy  sol  in  cold  HiO. 

JLliS.)     •      ■ 

A«I0,,2NH,. 

^  sd.  in  cone.  NHiOH+Aq. 
,Jm,  A.  1899,.  808.  52.) 

j  Sftftnniodtte,  NalOj. 

'  100  pt«.  H,0  dissolve  7.25  pts.  NalO,  at 
1^'.  (Gay-Lussac.)  100  pts.  H,0  dissolve 
^  52pt«.  at  0°;  9.07  pts.  at  20°;  14.39  pts.  at 
«0':27.7pt8.at8O°;33.9pts.atlOO°.   (Krem- 


ers,  Pogg.  97.  5.)    Sat.  solution  boils  at  102° 
(Kremei^),  105°  (Ditte).  .     .     r 

Sol.  in  warm  HjSO^+Aq  diluted  with  H 
vol.  HtO.  CrystaUizea  out  on  standing  over 
HiSO*.    (Ditte.) 

Solubility  of  NalO,  in  HIO|-f  Aq  at  30°. 


%  HIOi 

in  the 

solution 


0 

1.98 
4.86 
5.86 
7.40 
9.73 
6.76 

6.66 
7.80 
9.15 
9.93 
11.20 
11.89 
11.75 
14.62 
23.23 
32.68 
40.91 
46.62 
55.48 
65.47 
76.19 
76.70 


%  NalOi 

in  the 

solution 


9.36 
9.52 
10.22 
11.04 
11.60 
14.73 
11.18 

11.28 
10.30 
9.00 
8.71 
7.54 
7.21 
7.18 
5.65 
3.69 
2.91 
2.64 
2.67 
2.12 
1.83 
1.42 
0 


Solid  phase ' 


NaIO,-fl>iH,0 


u     \  labile 

NaIO,H-lHH,0-f 
Na,0,  21,0, 

Na,0,  21,0, 


Na,0, 21,05+NaIO,,  2HI0, 

II 

NalO,,  2HI0, 


NalO,,  2HI0,+HI0, 
HIO, 


(Meerburg,  Z.  anorg.  1905,  46.  334.) 

Insol.  in  alcohol.    Sol.  in  dil.  HCH,0,+ 

Insol.  in  methyl  acetate.    (Naimiann,  B. 
1909, 42. 3790.) 

4-134H,0.    See  Meerburg  above. 

Sodium  diiodate,  Na,0,  21,0,. 
See  Meerburg  under  NalO,. 

Sodimn  iriiodate,  NalO,,  2HI0i+J^H,0. 

Very  sol.  in  H2O.    (Blomstrand,  J.  pr.  (2) 
42.  337.) 

See  also  Meerburg  under  NalO,. 

Sodium  iodate  bromide,   NalO,,  2NaBr+ 
9H,0. 
Sol.  in  H,0.    (Rammelsberg.) 

Sodium  iodate  chloride,  NalQi,  NaCl+4H,0, 
and  2NaI0„  3NaCH-18B,0. 
Cold  H,0  dissolves  out  NaCI. 

Sodium  iodate  iodide,  NalO,,  Nal. 

Hot  HtO  or  alcohol  dissolves  out  NiL.!^. 

-f8H,0. 

-flOH,0. 

2NaI0,,  3NaH-20H/).     (Penn 

202.)  Digitized  by  V^OOgle 
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lODATB,  STRONTIUM 


Stable  in  a  solution  of  Nal+NaOH+Aq. 
(Eakle,  C.  C.  1896,  n.  650.) 

Stroatiuni  iodate,  Sr(IOi)s. 

Anhydrous.  InsoL  in  HsS04  (Ditte) ;  easily 
sol.  in  cold  HCl+Aq.  (Rammdaberg,  Pogg. 
44.  575.) 

+HsO.   Difficultly  soL  in  H^. 

+6HsO.  Sol.  in  416  pts.  HtO  at  15%  and 
138  pts.  at  lOO""  (Gay-Lussac) :  342  pts.  at  15% 
and  110  pts.  at  lOO"".  Difficultly  soL  in  wann 
HNOi+Aq.   (Rammelsberg,  Pogg.  44. 575.) 

Thallous  iodate,  T1I0». 

Difficultly  sol.  in  wann  HsO.    (OetUnger.) 

Insol.  in  UsO;  difficultly  sol.  in  HN0|+Aq. 
(Rammdd>erg.) 

SL  sol.  in  HsO. 

0.58X10-^  g.  are  dissolved  in  1  liter  of  sat. 
solution  at  20^.  rfidttger,  Z.  phys.  Ch.  1903, 
46.603.) 

2.12  X 10-*  mols.»0.667  g.  are  sol.  in  1  1. 
H,0  at  25^  (Spacer,  Z.  phys.  Ch.  1912,  80. 
707.) 

Sol.  in  a  little  NH40H+Aq,  also  in  boiling 
HNO|,HtS04,  or  HCl+Aq.  InsoL  in  aloohoL 
(Oettmger.) 

+)^sO.  Very  si.  soL  in  HsO  or  diL  boil- 
ing amds.    (Ditte,  A.  ch.  (6)  21.  145.) 

Thallic  iodate,  basic,  Tl(OH) (10,), +H,0- 
TliO„  2IiOi+3HsO. 
InsoL  in  H,0;  soL  in  cold  HCl+Aq,  and 
warm  diL  H,S04+Aq.    (Ditte,  A.  ch.  (6)  21. 
145.) 

Thallic  iodate,  T1(I0,),+1>^  H,0. 

InsoL  in  H,0;  si.  soL  in  HNO,+Aq. 
Decomp.  by  alkalies.     (Rammelsberg.) 

+12H,0.    Difficultly  soL  in  H,0. 

Eacnly  sol.  in  dil.  acids.  (C^wecke,  Z. 
anorg.  1912,  76,  275.) 

Thorium  iodate,  Th(IO,)4. 
Precipitate.    (Cleve.) 

Tin  (stannous)  iodate. 

Ppt.  SoL  in  SnCls+Aq;  insoL  in  NaIO,+ 
Aq. 

Tin  (stannic)  iodate. 
Ppt. 


ITranous  iodate. 
Pl^pitate.     Very  unstable. 

berg.) 


(Rammels- 


Uranyl  iodate,  UO,(IO,),. 

Sol.  or  insoL  in  HNO,  and  H,P04+Aq. 
according  to  method  of  preparation.    (Ditte.) 

+H,0.  SL8oLinHNO,+Aq.  (Rammds- 
»>«rg.) 


1 


Ttterbhmi  iodate,  Yb(I0,),+6H,0. 
Ppt.    (Cleve,  Z.  anorg.  1902,  82.  130.) 

Yttrium  iodate,  Y(I0,),+3H,0. 
SoL  in  190  pts.  H,0.    (Boiin.) 


Zinc  iodate,  Zn(IO,),. 

Anhydroua.    (Ditte,  A.  ch.  (6)  21.   145. 

+2H,0.  SoL  in  114  pts.  cold,  and  76  pti 
hot  H,0.    (Rammelsbqrg,  Pogg.  48.  663.) 

SoL  in  HNO^  and  NH40H+Aq. 

Exists  also  in  a  v^y  sol.  modificatioc 
(Mylius  and  Funk,  B.  1897,  SO.  1723.) 

Zinc  iodate  ammonia,  3ZnaO,),,  8>rH». 

Decomp.  by  H,0;  soL  in  NH40H+Aq 
from  which  it  is  pptd.  by  alcohol.  (Rammdi 
bttg  Pogg.  44. 563.) 

Zn(I0,),,2NH,.  InsoL  in  HiO.  (I>itte,A 
ch.  (6)  2L  145.) 

Zn(IO,),,  3NH,+H,0.  InsoL  in  Rfi 
(Ditte.) 

•Zn(IO,),,  4Nfl,.  (Ditte,  A.  ch.  1890,  (6) 
21.  164.)    (Ephraim,  B.  1915,  48.  53.) 

Periodic  add. 
See  Periodic  add. 

Iodides. 

The  iodides  are  in  general  easily  soL  in 
H,0;  exceptions  are  Hgl,,  Pbl,,  Agl,  CuiI,. 
and  Bil,,  also  the  iodides  of  the  Pt  nMtals» 
all  of  which  are  insol.  Snl4,  Sbl,,  and  Til,  are 
decomp.  by  H,0.  Many  iodides  are  more  soL 
in  solutions  of  salts  than  in  H^,  and  several 
are  soL  in  alcohol  or  ether. 

See  under  each  element. 

Iodine,  I,. 

Sol.  in  5624  pt«.  HiO  at  0-12*.     (Witt«t«ui.  J.  B 
1SI7.  123.) 
Sol.  in  7000  pU.  HiO.     (Qay-Lunac.) 
Sol.  in  3800  pti.  HiO  at  15*.     (Bane.) 
Sol.  in  500  pU.  HsO.     (Jacquelain.) 
Sol.  in  7196.4  pU.  BiO  at  18.75.     (Abl.) 

Pure  H,0  dissolves  0.01519173  g.  I  per 
litre,  or  I  is  sol.  in  6582  dU.  H,0  at  6.3^ 
(Dossius  and  Weith,  Zeit.  Ch.  12.  378.) 

Sol.  in  about  4500  pts.  H,0.  (Haser, 
Comm.  188S.) 

Sol.  in  7000  pts.  H,0.  (Cap  and  Garot,  J. 
Pharm.  (3)  26.80.) 

1  1.  H,0  at  25''  dissolves  0.3387  g.  I,. 
(Jakowkin,  Z.  phys.  Ch.  1895. 18.  500.) 

1 1.  H,0  dissolves  1.342  millimols  of  iodine 
at  25^    (Noyes.  Z.  phys.  Ch.  1808,  21,  350.) 

When  iodine  is  shaken  with  H,0  *t  15*,  1 
pt.  dissolves  in  3750  pts.  H,0;  when  iodme 
and  H,0  are  heated  tojsether  and  then  cooled 
to  15%  1  pt.  iodine  dissolves  in  3500  pts.  H,0. 

At  30*^,  1  pt.  is  sol.  in  2200  pie.  H,0. 
(Diets,  Chem.  Soc  1899,  76,  (2)  150.) 

1  1.  H,0  dissolves  0J279  grams  I,  at  25^ 
(McLauchlan,  Z.  phys.  Ch.  1903,  44.  617.) 
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Solubility  of  I,  in  H,0  at  t**. 


• 

t* 

g.  I,  per  1.  HjO 

18 

0.2765 

25 

0.3395 

35 

0.4661 

45 

0.6474 

55 

0.9222 

(Hartley,  Chem.  Soc.  1908,  98.  744.) 


HiO  at  t**. 

t« 

g.  per  1. 

milliat.  per  1. 

0 
20 
40 

0.1649 
0.2941 
0.5684 

1.30 
2.30 
4.56 

(Fedotieff,  Z.  anorg.  1910,  69.  30.) 

1^  millimol  Is  are  sol.  in  1 1.  HsO.  (Bray> 
J.  Am.  Chem.  Soo^  1910, 82.  938.) 

Calculated  from  electrical  conductivity  of 
at.  Is+Aq.  1 1.  HtO  diasolves  a0006383  mols. 
I]  at  0^.  (Jones,  J.  Am.  Chan.  Soc.  1915,  87. 
256.) 

Cone.    H,S04,    HCl,    HNOi,    HJK)!, . 
HCsH/!)s.  tartaric,  or  citric  acids +Aq  dis- 
wlve  I,  out  give  it  up  to  CSi  on  shaking 
therewith.   (Teasia',  Z.  anal.  11. 313.) 

Sd.  in  150  ^ts.  HtSOi  on  wanning,  but 
crystallizes  out  in  part  on  cooling.    (Kraus.) 

Much  more  sol.  in  HBr+Aq  than  in  pure 
HjO;  HBr-f-Aq  of  sp.  gr.  1.486  dissolves 
^%.    (Bineau.) 

SL  sol.  in  HCl+Aq.  Easily  sol.  in  even 
diLffl-hAq. 

1  L  0.001  N-HCl+Aq  sat.  with  I,  contains 
0.338  g.  I,.  (Bray  and  Mackay,  'J.  Am.  Chem. 
Soc.  1910,  82.  1919.) 

1  L  0.1  N-HNO«4-Aq  sat.  with  I,  contains 
0.340  g.  Is.  (Sammet,  Z.  phys.  Ch.  1905,  68. 
644.) 

11. 0.1  N-H,S04+Aq  sat.  with  I,  contains 
0.341  g.  I,.    (Sammet.) 

Sol  m  HsSOi+Aq  with  deoomp. 

1  L  0.9  X.  HtBOi  dissolves  0.300  g.  h  at 
25*.  (McLauchlan,  Z.  phys.  Ch.  1903,  44. 
617.) 

100  cc.  of  a  10%  solution  of  BaBr^  dis- 
solve 0.231  g.  It  at  13.5''.  (Meyw,  Z.  anorg. 
.1902,80.  114.) 

100  ec.  of  a  10%  solution  of  BaClt  dissolve 
0.067  g.  I,  at  18.6*.   (Meyer.) 

100  cc.  of  a  10%  solution  of  Bait  di^olve 
6M1  g.  I,  at  13.5.^    (Meyer.) 

100  ec.  of  a  10%  solution  of  CaBrs  dis- 
»lve0J874g.  Itat  13.5.*    (Meyer.) 

100  oe.  of  a  10%  solution  of  CaCli  dissolve 
0JJ78g.I,atl8.5^   (Meyer.) 

100  cc.  of  a  10%  solution  of  Cali  dissolve 
mi|.I,|itl3.5*.    (Meyer.) 

Earty  soL  in  boiling  dil.  HgClt+Aq. 
(Sehnl) 


Solubility  in  HgCli+Aq  at  25*' 


10  ccm.  of  the  solution  contain: 


milUmols  Is 


0.0134 
0.1294 
0.1460 
0.1806 
0.2543 


millimolfl  Hg 


0 

0.9444 

1.2442 

1.9542 

3.3460 


(Hera  and  Paul,  Z.  anorg.  1914,  86. 214.) 


Sol.  in  solutions  of  soluble  iodides. 

100  pts.  KI+200  pts.  HtO  dissolve  153 
pts.  I:  from  this  solution  Hi()  precipitates  H 
the  dissolved  I.  100  pts.  KI+400  pts.  Ht(5 
dissolve  quickly  76.5  pts.  1.  If  more  water 
is  present,  the  solution  takes  place  more 
slowly.    (Baup.) 

tracts  the  I  i 


CSi  extracts  t 


[  from  the  above  solutions. 


Solubility  of  I  in  KI+Aq  at  7-7.3** 


%KImKI+Aq 

Pts  I  dissolved 

Sp.  gr.  of  solution 

1.802 

1.173 

1.0234 

3.159 

2.303 

1.0433 

4.628 

3.643 

1.0668 

5.935 

4.778 

1.0881 

7.20r 

6.037 

1.1112 

8.663 

7.368 

1.1382 

10.036 

8.877 

1.1637 

11.034 

9.949 

1.1893 

11.893 

11.182 

1.2110 

12.643 

12.060 

1.2293 

(Dossius  and  Weith,  Zeit.  Ch.  (2)  6.  379.) 


Solubility  of  It  in  KI+Aq  at  room  tempera- 
ture, 14.5'*-15.1^ 


%KI 

%I 

r/Ki 

1.80 

1.17 

0.651 

3.16 

2.30 

0.729 

4.63 

3.64 

0.786 

5.93 

4.78 

0.805 

7.2a 

6.04 

0.839 

8.66 

7.37 

0.851 

10.04 

8.88 

0.884 

11.03 

9.95 

0.902 

11.89 

11.18 

0.940 

12.64 

12.06 

0.954 

(Weith  and  Dossius,  Z.  phys.  Ch.  18**^^^ 
DU0e)Jby\jOOgie 
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IODINE 


Solubility  of  1,  in  KI+Aq  at  15* 


%KI 


10 

8 
6 
4 
2 

1 


ccm.  1/lO-Q.  iodine  in 
5cinm.  of  the  solution 


35.0 
27.1 
19.7 
12.7 
6.25 
3.04^ 


I/KI 


35.0 
33.9 
32.8 
31.8 
31.2 
30.4 


^  Obtained  with  1/100-normal  iodine. 
(Bruner,  Z.  phys.  Ch.  1898,  26.  151.) 


Solubility  of  Ii  in  KI+Aq  at  25**. 


Millimols  KI  per  liter 


106.3 
53.15 
26.57 
13.29 
6.643 
3.322 
1.661 
0.8304 


MilUmols  dissolved  iodine 
per  liter 


55.28 
28.03 
14.68 
8.003 
4.667 
3.052 
2.235 
1.814 


TNoyee  and  Seidenstricker,  Z.  phys.  Ch.  1898, 
27.  359.) 


Solubility  in  KI+Aq  at  25*. 


KI   mol./l. 

I   G.  atoms/l. 

1.91 

2.85 
4.51 
5.36 
5.55 

3.29 

5.45 

11.52 

17.12 

17.16 

(Abegg,  Z.  anorg.  1906,  50.  427.) 


Solubility  of  Ii  in  KI+Aq  at  25*^. 


Millimol  KI  per  1. 

MilUmol  \x  dissolved 

100 

51.35 

50 

25.77 

20 

11.13 

10 

6.185 

5 

3.728 

2 

2.266 

1 

1.788 

(Bray  and  MacKay,  J.  Am.  Chem.  Soc.  1910, 
si  919.) 


Solubility  in  KI+Aq  at  25**. 


8p.  gr. 


Analysis  of  liquid 
phase 


%KI 


%I 


Analysis  of  solid 

phase  tdsether  vith 

adhering  mother 

liquor 


%KI 


%  I 


(a)  In  equilibrium  with  etcess  of  KI. 


1.733 
1.888 
2.066 
2.216 
2.539 
2.560 
2.665 
3.232 
3.246 


60.39 

0.0 

54.415 

11.63 

84.92 

49.045 

23.085 

85.94 

44.82 

31.01 

80.46 

38.065 

44.56 

78.56 

37.655 

45.55  * 

77.32 

35.805 

49.61 

29.71 

62.81 

39.99 

27.92 

66.46 

38.78 

0.0 

4.05 

6.32 

10.84 

15.23 

16.73 

56.10 

56.27 


(b)  In  equilibrium  with  excess  of  I. 


1.349 
1.516 
1.769 
1.910 
2.403 
2.904 
3.082 


16.025 

18.49 

3.04 

19.705 

26.16 

4.48 

22.88 

36.06 

3.70 

23.55 

40.515 

.    6.49 

24.78 

53.605 

8.62 

24.995 

63.125 

4.82 

25.18 

66.04 

4.00 

85.43 
83.87 
89.33 
83.62 
83. SI 
92.41 
94.39 


(c)  Invariant  point.    Excess  of  KI  and  I. 


3.316 


26.05 
25.96 
26.04 
25.92 


68.06 
68.01 
68.16 
68.13 


16.14 
11.32 


83.77 
86.56 


(Parsons  and  Whittemore,  J.  Am.  Chem. 
1911,  83.  1934.) 

Solubility  in  KI+Aq  at  0*. 


KI+Aq 


Wt.  norm.    Sp.  gr.  OV*" 


0.09871 

0.09861 

0.04969 

0.04966 

0.01992 

0.01983 

0.00998 

0.00992 

0.004999 

0.004991 

0.002000 

0.002000 

0.000999 

0.000992 


(1.0123) 

1.01231 

(1.0061) 

1.00610 

1.00236 

(1.0024; 

(1.0011 

(1.0011 

(1.0005 

(1.0005 

(1.0001 

(1.0001) 

(0.9999) 

(1.0000) 


KI+Aq.  sat.  with  Is 


'ofl:>lutiin''     Sp.gr.0»/4- 


0.01199 

0.01199 

0.006094 

0.006083 

0.002535 

0.0025325 

0.0013532 

0.0013585 

0.0007609 

0.0007577 

0.0004137 

0.0004015 

0.0002839 

0.00028125 


(1.0219) 
1.02187 
(1.0109) 
1.01089 
1.00429 
(1.0044) 
(1.0020) 
(1.0020) 
(1.0010) 
(1.0011) 
(1.0004) 
(1.0004) 
(1.0002) 
(1.0002) 


Values  in  parentheses  are  found  by  inter- 
polation. 

(Jones  and  Hartman,  J.  Am.  Chem.  Soc.  1915, 
87.  247.) 

1  mol.  KI  in  alcohol  dissolves  2  aUuns  I, 
and  the  solution  does  not  give  up  I  to  CSi. 
(JOrgensen,  J.  pr.  (2)  2.  347.)   glC 
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Solubility  in  KI+60%  alcohol  at  25*". 


9p.gr. 


Analysis  of  liquid 
phase 


%KI 


%I 


Analysis  of  solid 

phase  together  with 

adhering  mother 

liquor 


%  I 


I  % 


KI 


1.148 

i.m 

1.285 
1.368 
1.427 
1.533 
1.776 
2.250 
2.507 
2.845 


In  equilibrium  with  excess 


KI. 

0.0 

0.71 

2.27 

3.21 

4.25 

6.05 

10.30 

16.73 

21.04 

24.15 

26.42 

(b)  In  equilibrium  with  excess  I. 

I 
88.76 
88.21 
87.10 
86.60 
85.20 
85.49 
88.96 

(c)  Invariant  point.    Excess  KI  and  I. 


30.93 

0.0 

29.87 

4.51 

89.13 

28.39 

12.48 

86.60 

28.00 

18.60 

87.30 

27.60 

21.80 

85.75 

27.00 

28.00 

84.39 

25.90 

40.52 

81.05 

24.90 

52.42 

76.21 

24.40 

58.93 

73.20 

22.49 

65.75 

71.66 

21.50 

68.95 

70.04 

1.134 

0.0 

23.04 

0.0 

1.530 

7.36 

43.05 

1.40 

1.721 

10.60 

49.38 

2.50 

1.90 

12.44 

55.33 

3.72 

2.11 

13.74 

59.26 

4.41 

2.22 

15.20 

62.66 

5.80 

2.80 

17.72 

69.10 

7.15 

2.99 

19.30 

71.90 

7.45 

3.162 


20.11 
20.03 

20.05 
19.98 
20.08 

20.06 
20.05 


72.51 
72.46 

72.54 
72.44 
72.51 

72.44 
72.48 


21.84 


7,40 
20.61 


33.46 


74.64 
KI+I 

89*.8i  I 
74.09 
Kl-hl 

63.i9kl 


(Panons  and  Corliss,  J.  Am.  Chem.  Soc.  1910, 
82.  1370.) 

Solubility  in  KI+40%  alcohol  at  25"". 


8p.gr. 


Analysis  of  liquid 
phase 


%  KI 


%  I 


Analysis  of  solid 

phase  together  with 

adhering  mother 

liquor. 


%KI 


%I. 


(a)  In  equilibrium  with  excess  KI. 


1.339 

42.10 

0.0 

1.377 

40.83 

3.76 

89.21 

1.455 

38.94 

10.09 

88.80 

1  532 

37.41 

15.71 

88.19 

1.605 

36.25 

20.52 

87.04 

1.655 

35.38 

24.44 

86.08 

1.847 

33.26 

33.62 

83.61 

2.024 

81.71 

39.99 

82.06 

2.160 

80.59 

44.76 

80.80 

2.558 

28.56 

55.30 

75.90 

2.784 

26.95 

60.27 

74.77 

24.52 

65.93 

72.98 

Z3.04 

69.93 

72.45 

0.0 

0.70 

1.90 

3.02 

4.21 

5.11 

8.41 

10.76 

12.35 

18.63 

20.86 

23.61 

25.04 


Solubility  in  KI-h40%  alcohol  at  25*.— 
Continued, 


Sp.gr. 


Analysifl  of  liquid 
phase 


%  KI      I      %  I 


Anabrsis  of  solid 

phase  together  with 

adhering  mother 

liquor 


%KI 


%I 


(b)  In  equilibrium  with  excess  I. 


0.962 

0.0 

2.97 

0.0 

1.292 

8.45 

28.70 

1.85 

1.581 

12.56 

40.63 

3.41 

15.20 

49.95 

4.98 

2.000 

16.02 

52.95 

5.60 

2.173 

17.18 

57.38 

6.61 

1.749 

19.20 

66.89 

8.45 

2.902 

20.12 

69.10 

7.08 

(c)  Invariant  point.    Excess  KI 

3.2461    22.50  I  70.79  I   19.48 

...    I    22.43      70.88  |  69.37 


84.51 
84.02 
83.81 
82.96 
83.60 
85.16 
88.81 

and  I. 

I  76.24 
26.14 


(Parsons  and  Corliss,  J.  Am.  Chem.  Soc.  1910, 

82. 1372.) 
See  aUo  under  KI. 

•  Sol.     in     Kl+nitrobensene.      (Dawson, 
Chem.  Soc.  1902,  81.  529.) 

Solubility  in  KIOi+Aq  is  the  same  as  in 
H2O.    (Lami,  C.  A.  1909.  1622.) 

Solubility  of  Ii  in  KBr+Aq  at  25**. 


G.  KBr  per  1. 

G.  atoms  Ij  per  1. 

60.6 

0.0176 

106.9 

0.0278 

175.9 

0.0415 

229.8 

0.0532 

281.9 

0.0628 

330.6 

•  0.0717 

377.1 

0.0797 

411.0 

0.0864 

461.7 

0.0948 

509.8 

0.1006 

548.0 

0.1062 

567.9  sat. 

0.1094 

(Bell  and  Buckley,  J.  Am.  Chem.  Soc.  1912, 
84.  13.) 

Solubility  in  NaBr+Aq  at  25**. 


G.  NaBr  per  1. 

G.  atoms  Is  per  L 

96.4 

0.0266 

187.7 

0.0425 

271.8 

0.0538 

357.4 

0.0598 

422.4 

0.0638 

499.1 

0.0648 

569.9 

0.0644 

632.0 

0.0622 

679.7 

0.0595 

750.5 

0.0551 

756.1  sat. 

0.0550 

(Bell  and  Buckley,  J.  Am,  CI 
34.  133)^ 


.  1912, 
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100  cc.  of  a  10%  solution  of  SrBri  dissolve 
0.270g.  Isat  13.50.  (Meyer,  Z.  anorg.  1902, 
80.  114.) 

100  cc.  of  a  10%  solution  of  SrCU  dissolve 
0.066g.I,atl8.5^    (Mejrer.) 

100  cc.  of  a  10%  solution  of  SrIi  dissolve 
6 .  616  g.  I,  at  13.5^    (Meyer.) 

Solubility  in  salts +Aq  at  25^ 


Salt  +Aq 


J^N.NatSOi 

34-N.K,S04 

J^N.(NH4),S04 
N.NaNO, 
N.KNO, 
N.NH4NO, 


Qrams 

I>  sol.  in 

1  liter 


0.160 
0.238 
0.246 
0.267 
0.266 
0.376 


Salt+Aq 


N.NaCl 

N.KCl 

N.NH4CI 

N.NaBr 

N.KBr 

N.NHiBr 


Grams 
Is  sol.  in 
1  liter 


0.676 

0.658 

0.736 

3.29 

3.801 

4.003 


(McLaucidan,  Z.  phys.  Ch.  1903,  44.  617.) 

1.14  g.  are  sol.  in  100  ccm.  liquid  HsS.  CAn- 
tony.  Gazz.  ch.  it.  1906,  36,  (1)  206.) 

Sol.  in  liquid  NH|.  (Franklin,  Am.  ch.  J. 
1898,  20.  822.) 

^1.  sol.  in  liquid  COi.    (Bttchner,  Z.  phys. 
Ch.  1906,  54. 674.) 

Sol.  in  liquid  SO2  (Sestini),  and  SOs 
(Weber). 

100  pts.  AsClj  dissolve  8.42  pts.  I  at  0""; 
11.88  pts.  I  at  IS**;  36.89  pts.  I  at  96^ 
(Sloan,  C.N.  46. 194.) 

Sol.  in  liquid  SOs,  AsCli.  SOtClti  and 
acetaldehyde.  (Walden,  Z.  phys.  Ch.  1903, 
48.  407.) 

Very  sol.  in  liquid  NOt.  (Frankland, 
Chem.  Soc.  1901, 79. 1361.) 

Sol.  in  10-12  pts.  alcohol.    (Wittstein.) 

Sol.  in  wood-spirit.    (Plavfaip.) 

Abundantlv  sol.  in  arnyl  (Pelletan),  and 
hexyl  alcohol  (Bonis). 

Iodine  is  sol.  in  20  ptf.  alcohol,  110  pts.  oil. 
7000  pts.  HsO,  100  pts.  glycerine.  (Cap  and 
Garot,  J.  Pharm.  (3)  26. 80.) 

Solubility  of  It  in  CtHfOH+Aq  at  room 
temperature  (14.6^—15.1*0. 


Volumes  of  CjH.OH  in 

Ccm.  of  l/lO-normal 
iodine  in  0  cc.  of  the 

100  volumes  of  CsH»OH 

+HK> 

solution 

100 

61.7 

90 

29.4 

80 

16.6 

70 

9.2 

60 

4.45 

60 

3.4 

40 

1.0 

30 

0.4 

20 

0.25 

10 

0.2 

0 

0.0 

(Bruner,  Z.  phys.  Ch.  1898,  26.  160.) 


Solubility  of  It  in  CtH70H+Ag  at  room 
temperature  (14.5°— 15.1*0. 


Volumes  of  CaHrOH  in 

100  volumes  of  C1H1OH 

+H.O 


100 

90 
80 
70 
60 
60 
40 
30 
20 
10 
0 


Ccm.  of  l/ia-oonnal 

iodine  in  5  oc.  of  the 

solution 


58.8 
36.0 
23.6 
16.1 
10.7 
6.4 
3.7 
1.66 
0.42 
0.19 


(Bruner,  Z.  phys.  Ch.  1898,  26.  150.) 
Solubility  in  ethyl  alcohol +Aq  at  25*. 


Molecules  of 
CsHiOH  in  100 

molecules 
C«HiOH+HiO 


0.0 

0.03 

0.06 

1.12 

1.83 

9.40 

13.48 

23.80 

50.80 

100 


Molecules  of  HiO 
in  100  molecules 
CtH»OH+HK) 


100 

99. 7(?) 
99. 4r?) 
98.88 
98.27(?) 
90.60 
86.52 
76.20 
49.20 
0 


Normality  of  tlw 
iodine  lohitioe 


0.0022 
O.0Q24 
0.0024 
0.0023 
O.OO^ 
0.0059 
O.Olll 
0.0617 
0.4326 
1.590 


(McLauchlan,  Z.  phys.  Ch.  1903, 44. 627.) 
Solubility  in  acetic  acid+Aq  at  25*. 


Molecules  of 
CHiCOOH  in  100 

molecules 
CHiCOOH+HtO 


0.0 

6.98 

16.40 

31.90 

56.70 

100 


Molecules  of  HiO 
in  100  molecules 
CHiCOOH+H>0 


100 
93.02 
83.60 
68.10 
44.30 
0 


Normality  of  tk 
iodine  sohitioe 


0.0022 
0.0049 
0.0112 
0.0331 
0.0882 
0.2C5 


(McLauchlan,  Z.  phys.  Ch.  1903,  44. 627.) 

Very  sol.  in  ether,  chloroform,  and  brooo- 
form. 
Solubility  in  ether. 
100  g.  of  the  sat.  solution  contain  at: 
—830        _9oo        —108** 
16.39        14.68        16.09  8.1s. 
(Arctowski,  Z.  anorg.  1896,  11. 276.) 

About  as  sol.  in  all  fatty  oils  a^  in  QBClt, 
etc.    (Gruel,  Arch.  Pharm.  828.  4^.) 
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Sol.  in  56.6  pte.  chloroform  at  10**.    (Dun- 
can, Phann.  J.  Trans.  51.  644.) 

Solubniiv  in  CHC1«. 

100  g.  of  the  sat.  solution  contain  at: 
-49*    —55.5''   —60'*    — eQ.S**   —73.5** 
0.188     0.144     0.129     0,089     0.080  g.  I,. 
(Arctowski,  Z.  anorg.  1896,  11.  276.) 

Very  sol.  in  methylene  iodide.     (Retgers, 
Z.  anorg.  3.  343.) 

Solubility  of  Ij  in  CeH«-hCHCli  at  room 
temperature  (14.6® — 16.1**). 


Vohimes  of  C«H«  in  100    Ccm.  of  l/lO-nonnal  iodine 
volumes  of  C«Hc+CHCU        in  5  co.  of  the  solution 


100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 


41.05 

38.8 

34.6 

30.5 

27.4 

24.4 

21.0 

19.2 

17.8 

16.0 

14.3 


(Bruner,  Z.  phys.  Ch.  1898,  26.  147.) 

Solubility  of  I,  in  CSi-hCHCl«  at  room 
temperature  (14.5**— 16.1**).- 


Tolumee  of  CSs  in  100      Ccm.  of  l/lO-nomml  iodine 
volumes  of  C83+CHCU         in  5  cc.  of  the  solution 


100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 


69.4 
62.7 
55.9 
47.9 
42.0 
35.8 
30.4 
25.3 
20.8 
17.0 
14.3 


Solubility  of  Is  in  CS1+CCI4  at  room 
temperature  (14.5**— 15.1**). 


Volumes  of  CSt  in  100 
volumes  of  CS«-|-CC1« 


100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 


Ccm.  of  l/lO-nonnal  iodine 
in  5  cc.  of  the  solution 


69.1 
56.9 
48.6 
40.7 
33.9 
26.9 
21.8 
17.7 
13.25 
10.2 
8.1 


(Bruner.) 

Solubility  of  Ii  in  CjHjOH+CHCli  at  room 
temperature  (14.6**— 15.1**). 


Volumes  of  CsHiOH  in 

100  volumes  of  CxHiOH  + 

CHCli 


100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 


Ccm.  of  1/10-normal  iodine 
in  5  cc.  of  the  solution 


61.7 

37.1 

34.2  . 

30.7 

27.9 

26.1 

24.6 

22.7 

19.9 

17.1 

14.25 


(Bruner.) 

Solubility  of  I,  in  CtHTOH+CHCli  at  room 
temperature  (14.6**— 15.1**). 


(BrQner.) 

Solubility  of  I,  in  C»H«+CCl4  at  room 
temperature  (14.6**— 15.1**). 


Vokimes  of  CiH«  in  100 
vohames  of  C«H«+CCl4 


100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 


Ccm.  of  l/lO-normal  iodine 
in  5  cc.  of  the  solution 


41.05 
37.2 
33.6 
29.6 
26.1 
22.4 
19.25 
16.1 
13.4 
10.75 
8.1 


(Bruner.) 


Volumes  of  CsHtOH  in 

100  volumes  of  CsHiOH 

+CHCI1 


100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 


Ccm.  of  1/10 -normal  iodine 
in  5  cc.  of  the  solution 


58.8 
51.9 
44.2 
35.4 
31.8 
30.8 
27.9 
25.3 
21.8 
17.8 
14.25 


(Bruner.) 

Sol.  in  acetone.  (Naumann,  B.  1904.  37. 
4328);  (Eidmann,  C.  C.  1999,  II.  .1014.) 

Sol.  in  methyl  acetate  (Naumann,  B.  1909, 
42.  3790);  ethyl  acetate.  (Naumann,  B. 
1904.  37.  3601.) 

Sol.  in  allyl  mustard  oil,  phenyl  mustard 
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oil.  phenyl  isocvanate.  p3rri(lme,  and  alcohol. 
(Mathews,  J.  phye.  Chem.  1905,  9.  649.) 

Solubility  of  I,  in  glycerine +Aq  at  25*. 
G"g.  glycerine  in  100  g.  glycerine +Aq. 
Ii  "g.  It  in  100  cc.  of  the  solution. 


G 

It 

*8p.  gr. 

0 

0.0304 

0.9979 

7.15 

0.0342 

1.0198 

20.44 

0.0482 

1.0471 

31.55 

0.0621 

1.0750 

40.95 

0.0875 

1.0995 

48.7 

0.135 

1.1207 

69.2 

0.278 

1.1765 

100 

1.223 

1.2646 

(Herz  and  Knoch,  Z.  anorg.  1905,  46.  269.) 

1  1.  N-NH4C,H,0,-hAq  dissolves  0.440 
g.I,at25^ 

1  1.  0.7  N-(NH4),C,04+Aq  dissolves  0.980 
g.  1,  at  25^ 

(McLauchlan,  Z.  phys.  Ch.  1903,  44.  617.) 

Very  sol.  in  benzonitnle.  (Naunaann,  B. 
1914,  47.  1369.) 

Solubility  in  CS,  at  t**. 


t° 

Grama  iodine  in  100  g.  of  sat. 

solution 

—100 

0.32 

—  95 

0.37 

—  90 

0.41 

—  85 

0.46 

—  80 

0.51 

—  75 

0.55 

—  25 

3.47 

—  20 

4.14 

—  15 

4.82 

—  10 

5.52 

—    5 

6.58 

0 

7.89 

+    5 

9.21 

10 

10.51 

15 

12.35 

20 

14.62 

25 

16.92 

30 

19.26 

36 

22.67 

40 

25.22 

42 

26.75 

(Arctowski,  Z.  anorg.  1894,  6.  404.) 

1  1.  CS,  dissolves  230  g.  I,  at  25*. 
1  1.  CHBr,  dissolves  189.55  g.  I,  at  25*. 
1  1.  CCI4  dissolves  30.33  g.  I,  at  25*. 
(Jakowkin,  Z.  phys.  Ch.  1895,  18.  590.) 

Solubility  in  CS,. 
100  g.  of  the  sat.  solution  contain  at: 
—80**         —87*         —92.5*         —94* 
0.509        0.440        0.391  0.378  g.  I,. 

(Arctowski,  Z.  anorg.  1896, 11.  274.) 


When  an  aqueous  solution  of  I  is  shaken 
with  CS,,  400  pts.  go  into  solution  in  CS,  for  1 
pt.  remaining  in  H,0.  (Berthelot  and  Jung- 
fleisch,  C.  R.  69.  338.) 

Abundantly  sol.  in  methane.  (Villard, 
A.  ch.  1897,  (7}  10.  387.) 

Easily  sol.  m  hot,  less  in  cold  niH>htha. 
(Pelletier  and  Walker.) 

Sol.  in  about  8  pts.  hot  petroleum  from 
Amiano.    (de  Saussure.) 

SI.  sol.  in  ookL  more  readily  in  hot  ben- 
zene. (Mansfida.)  Easily  sol.  in  beniene. 
(Monde,  A.  ch.  (3)  39.  452.) 

Solubility  in  benzene. 
100  g.  of  the  sat.  solution  contain  at: 
4.7?         6.6*      10.5*      13.7*      16.3* 
8.08        8.63     9.60       10.44     11.23  g.l,. 
(Arctowski,  Z.  anorg.  1896, 11.  276.) 

1 1.  benzene  sat.  with  iodine  at  25*  oontaina 
139  g.  iodine.  Abegg,  Z.  anorg.  1906,  M. 
409.) 

1  1.  nitrobenzene  dissolves  50.62  g.  I,  at 
16-17*.  (Dawson  and  Gawler,  Chem.  Soe. 
1902,  81.  524.) 

Solubility  of  1,  in  nitrobenzene +iodide8  at 
room  temp. 


Bait 


Kl 


Nal 


Rbl 

n 

U\ 

Csl 

(< 

NH4I 

n 

Sri, 
Bait 

n 

Aniline  hydriodide 
Dimethyl  aniline  hydriodide 
Tetramethylammonium 
iodide 


G.  per  1. 


Salt 


12.35 
45.56 

115.8 

155.2 
13.55 
57.7 

109.1 

228. 
85.4 

217.5 
84.1 
48.2 

223. 
69.5 
94.3 

106.5 
42.2 

158.5 

164 

160 

49.3 
51.4 


It 


112.7 

295.7 

698.2 

943.6 

125 

393 

738 

1251 

421 

1060 

642 

213 

858 

482 

669 

599 

237 

809 

721 

626 

266 
280 


(Dawson  and  Goodson,  Chem.  Soc.  1904,  86. 

796.) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  61.  236.) 

Eamly  sol.  in  oil  of  turpentine,  but  an  explo- 
sion soon  occurs.    (Walker.) 

Sol.  in  ou  of  m^^gffwUfee^ie 
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Sol.  in  oil  of  arnica  root.  (Zeller.) 
Very  sol.  in  CS»,  lignone,  furf urol,  glycerine, 
aldehyde,  chloral,  warm  retinole,  toluene,  sali- 
cylic add,  methyl  nitrate,  methvl  salicyla^, 
inerci4)tan,  amyl  carbamate,  etnyl  sulphyd- 
rate,  allyl  iodide,  ethyl  disulphocarbonate, 
carbon  chloride,  SCls,  IClt,  HtSs,  chloro- 
chromic  acid,  am^l  valerianate,  valerianic 
acid,  warm  butync  acid,  creosote,  aniline, 
(|uin<dine,  methylsalicylic  acid.  Quickly  sol. 
in  oil  of  diQj  peppermint,  sassafras,  and  tansy. 
Slowly  sol.  m  oil  of  doves,  cinnamon,  cajeput, 
and  rue.  Other  essential  oils  decompose  it. 
(Various  authorities.) 
Sol.  in  potassium  croconate+Aq.  (Gmelin.) 
Sd.  in  potassium  antimony  tartrate +Aq. 
176  pts.  HiO+6  pts.  potassium  antimony 
tartrate  dissolve  2.76  pts.  I;  378  pts.  KtO 
+6  pts.  potassium  antimony  tartrate  dissolve 
4.12  pts.  I. 

More  sol.  in  tannic  acid  than  in  HsO.  1  pt. 
I  is  sol.  in  450  pts.  HsO  with  3.3  pts.  tannic 
add  at  12**;  1  pt.  I  is  sol.  in  240  pts.  H,0  with 
0.015  pt.  tannic  acid  at  about  30**.  (KoUer, 
Zeit.  Ch.  18«6.  380.) 

200  g.  HjO  containing  0.3  g.  tannic  acid 
dissolve  1.0  g.  I.    (Hager,  Cbmm.  1888.)     ' 

Sol.  in  considerable  quantity,  especially  on 
warming,  in  resorcin,  orcin,  or  phloroglu- 
dn-f  Aq,  without  coloration  or  formation  of 
Hl4-Aq.  These  solutions  withdraw  I  from 
CSs  solution,  and  do  not  give  it  up  on  boiling, 
but  on  evaporation  in  vacuo  the  1  is  sublimed 
in  a^  pure  state.    (Hlasiwetz,  Z.  anal.  6.  447.) 

Partition  coefficient  for  iodine  between  CSt 
and  Aq  at  25**C. 

A* concentration  of  the  water  laver. 

C"  concentration  of  the  carbon  bisulphide 
layer. 


A 

C 

h-C/A 

0.2671 

167.6 

661.8 

0.2196 

140.2 

638.7 

0.1947 

122.0 

626.4 

0.1743 

108.3 

620.0 

0.1605 

98.27 

612.2 

0.1229 

73.23 

696.8 

0.1104 

66.81 

696.0 

0.0939 

66.29 

690.6 

0.0518 

30.36 

686.2 

Partition  coeffident  for  iodine  between  CHBri 
and  Aq  at  26*'C. 
A  » concentration  of  the  water  layer. 
C"  concentration  of  the  CHBri  layer. 


0.2736 
0.1752 
0.1084 
0.0767 
0.0517 


L44.36 

627.6 

86.11 

486.7 

49.93 

460.5 

32.66 

431.7 

22.19 

429.3 

«-C/A 


Partition  coeffident  for  iodine  between  CCI4 
and  Aq  at  26*'C. 
A  a  concentration  of  the  water  layer. 
C»  concentration  of  the  CCI4  layer. 


0.2913 
0.1934 
0.1276 
0.0818 
0.0616 


26.61 
16.64 
10.88 
6.966 
4.412 


h-C/A 


87.91 
86.61 
86.30 
86.13 
86.77 


(Jakowkin,  Z,  phys.  Ch.  1896,  18.  686-688.) 


(Osaka,  Chem.  Soc.  1906,  88.  (2)  811.) 


Division  of  iodine  between  CSs  and 
Na,S04+Aq  at  26^ 
A  » concentration  of  I  in  HsO  layer. 
C  a  concentration  of  I  in  CSt  layer. 


NaiS04-|-Aq 

A 

C 

.  1-N      . 

Vtr-N 

0.1618 
0.1809 
0.2022 
0.2138 

142.4 
141.7 
143.6 
142.4 

Division  of  iodine  between  CS2  and  NaNOi 
+Aq. 

NaNOa+Aq 

A 

C 

1-N 

Vr-N 
V4-N 

0.1923 
0.2090 
0.2164 

142.4 
143.7 
143.6 

(Jakowkin,  Z.  phys.  Ch.  1896,  20.  26.) 

Partition  between  CHCli  and  glycerine. 
C  ^millimols  iodine  in  10  g.  CHCls  layer. 
W^millimols  iodine  in    10  g.   glycerine 
layer.  


c 

w 

c/w 

0.664 
0.919 
0.161 

0.244 
0.397 
0.600 

2.31 
2.32 
2.30 

(Hetz,  Z.  Elektrochem.  1910, 16.  870.) 
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Partition  of  Is  between  CHCls  and  other 
solvents. 

C = millimols  iodine  in  10  ccm.  of  the  CHCU 
layer. 

W  «  millimols  iodine  in  10  ccm.  of  the  other 
layer. 

Distribution  of  Is  between  glycerine  aad  OCU 
atf. 

Ml » concentration  of  Is  in  CCI4  layer  ex- 
pressed in  g.-mol.  per  1. 

Ms « concentration  of  Is  in  glycerine  layer 
expressed  in  g.-mol.  per  1. 

Other  Solvent 

C 

w 

c/w 

t« 

¥1 

M, 

Water 

0.338 
1.646 
2.318 
3.207 
3.439 

0.0026 
0.0120 
0.0184 
0.0242 
0.0269 

134.6 
129.0 
126.3 
132.8 
132.8 

25** 

0.002230 

0.0024113 

0.0048227 

0.010452 

0.038973 

0.04598 

0.05820 

0.0014386 
0.0014595 
0.0027014 
0.005581 
0  019969 

76%byvol.H,0+ 
25%  by  vol.  glycerine 

1.217 
3^219 

0.0183 
0.0290 
0.0367 
0.0483 

66.32 
65.33 
66.31 
66.65 

0.023948 
0.030097 

40° 

0.00227 
0.00239 
0.00461 
0.01092 
0.02540 
0.04091 
0.06074 

0.00127 

50%by  vol.  H,0+ 
50%  by  vol.  glycerine 

1.217 
1.835 
2.376 
3.294 

0.0406 
0.0609 
0.0782 
0.1020 

30.0 
30.1 
30.4 
32.2 

0.00138 
0.00272 
0.00482 
0.01116 

25%  by  vol.  H,0+ 
75%  by  vol.  glycerine 

1.188 
1.806 
2.656 
2.859 
3.400 

0.116 
0.173 
0.249 
0.265 
0.312 

10.26 
10.45 
10.66 
10.80 
10.93 

0.01749 
0.02701 

60° 

0.00257 
0.00500 
0.01363 
0.02549 
0.04167 
0.06309 

0.00118 
0.00225 
0.00596 

(Hera,  Z.  Flektrochem.  1910, 16.  870.) 

Distribution    of    U   between   benzene   and 
glycerine  at  t*. 

0.01050 
0.01693 
0.02502 

Ml » concentration  of  Ij  in  benzene  layer 
exDressed  in  g.-mol.  per  1. 

Ms » concentration  of  Is  in  glycerine  layer 
expressed  in  g.-mol.  per  1. 

(Lajidau,  Z.  phys.  Ch.  1910,  78.  203.) 
Distribution  of  I,  between  ether  and  ethyloic 

t'' 

M, 

M, 

glycol  at  t*. 

Ml » concentration  of  Is  in  ether  laytf, 
expressed  in  g.-mol.  per  1. 

Ms » concentration  of  Is  in  CsH<Os  layer, 
expressed  in  g.-mol.  per  1. 

25* 

0.00757 
0.01610 
0.02719 
0.04024 
0.06255 
0.07923 
0.10243 
0.12201 
0.13342 
0.16734 

0.001604 

0.002664 

0.004116 

0.005794 

0.00834 

0.01033 

0.01324 

0.01559 

0.01668 

0.02081 

f 

Mi 

Mt 

0° 

0.00843 
0.03082 
0.06551 
0.08105 
0.12628 
0.31511 

0.00571 
0.01713 
0.03736 
0.04605 
0  07148 

40** 

0.008545 

0.01544 

0.04432 

0.095004 

0.13271 

0.18508 

0.00181 

0.002593 

0.006242 

0.012013 

0.01632 

0.02193 

0.17524 

25° 

0.00870 
0.01677 
0.02710 
0.03046 
0.06385 
0.11951 
0.30820 

0.00571 
0.01001 
0.01586 
0.01713 

50« 

0.00865 

0.01523 

0.02683 

0.04413 

0.0620 

0.07832 

0.10163 

0.12166 

0.13199 

0.18438 

0.00184 

0.00253 

0.00390 

0.00576 

0.00744 

0.00942 

0.01214 

0.0146 

0,01660 

0.02122 

0.03594 
0.06725 
0.17524 

(Landau,  Z.  phys.  Ch.  1910,  78.  205.) 

Iodine  monobromide,  IBr. 

Slowly  sol.  in  H,0  with  slight  deoomp. 
Sol.  in  CHCl,,  CS„  ether,  and  JoohoL 

-f5H,0.     (L5wig;  Pogg.  14.  485.)     Does 
not  exist.    (Bomemann,  A.  189.  183.) 

(Lai 

Miau,  Z.  phys.  CI 

d. 

191( 

),  78.  2( 

K2.)        1 
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Iodine  pentobromide,  IBrs(?). 

Sol.  in  HsO  with  separation  of  iodine. 
(Ldwig,  Pogg.  14.  486.) 

Iodine  mcmochlmride,  ICI. 

Deoomp.  by  HjO:  sol.  without  decomp.  in 
alcohol,  ether,  and  HCl+Aq. 

Sol.  m  CS,. 

Iodine  hydrogen  chloride,  ICI,  HCl. 

Unstable.  Sol.  in  ether.  (SchUtsenberger, 
C.  R.  84.  389.) 

Iodine  trichloride,  ICls. 

Deliquescent.  With  HtO,  a  part  is  dissolved 
without  decomp..  and  the  rest  is  decomp. 
The  aoueous  solution  contains  more  im- 
changed  ICli,  the  more  cone,  it  is.  (Serullas.) 
Precipitate  from  aqueous  solution  by  HsS04. 
Sol.  in  HCl-f  Aq.  Sol.  in  warm  cone.  HtSO* 
without  decomp.  Sol.  in  alcohol,  and  ben- 
sene.  Decomp.  by  small  amount  of  CSs. 
(Christomanos,  6.  10.  434.)  Ether  does  not 
remove  it  from  aqueous  solution.    (Serullas.) 

Iodine  Utitium  chloride,  ICla,  LiCl+4H,0. 
See  Li^um  chloroiodide. 

Iodine  trichloride  magnesium  chloride,  2ICls, 
MgCl,-f-6H,0. 

Very  deliquescent  and  easily  decomposed. 
fFUhol,  J.  Pharm.  25.  442.) 

-hSHjO.  Hydroscopic.  (Weinland,  Z. 
anorg,  1902,  80.  141.) 

Iodine  trichloride  manganous  chloride,  2ICls, 
Mna,+8H,0. 
Hydroscopic.     (Weinland,  Z.  anorg.  1902, 
80.  139.) 

Iodine    trichloride    nickel    chloride,    2ICla, 
XiCl,+8H,0. 
Hydroscopic.      CC1<    dissolves    out    IClt- 


copj 
i,Z 


Weinland,  Z.  anorg.  1902,  80.  138.) 

Iodine  monochlcMide  iriiosiriiorus  pentochlor- 
ide,  ICI,  PCI,. 
Very  deliquescent;  deoomp.  by  HjO. 

Iodine  potassium  chloride,  IClj>  KCl. 

Sol.  in  HsO  with  decomp. 

Ether  dissolves  out  ICIf.   (Filhol,  J.  Pharm. 
U,  433,  506.) 

See  Potassium  chloroiodide. 

Iodine  sodium  chloride,  IClt,  NaCl+2H,0. 
See  Sodium  chloroiodide. 

Iodine  ^richldride  strontium  chloride,  2ICls, 
SiCli+SHtO. 
Hvdroecopie.     (Weinland,  Z.  anorg.  1902, 
».  142.) 


Iodine  trichloride  suliriiur  totrochloride,  ICli, 
SCI4. 
Veiy  deliciuescent  in  air;  decomp.  bjr  HjO, 
Decomp.  with  formation  of  clear  solution  by 
dil.  HNOr-l-Aq.    (Weber,  Pogg.  128.  469.) 
SCh,  2IC1,.    (Jaillard,  J.  B.  1860.  95.) 
Correct  formula  is  as  above.    (Weber,  I.  c) 
2ICh.  SCI4.    Sol.  in  S0,C1„  SOCl,,  POCl,, 
warm  SCU,  petroleum  ether,  ligroin,  CHClj, 
CCl4,  CSi  and  abs.  ether.    (Ruff,  B.  1904,  87. 
4519.) 

Iodine  bichloride  rinc  chloride,  2ICU)  ZnCls+ 
8H,0. 
Unstable.     Hydroscopic.     (Weinland,   Z. 
anorg.  1902,  80.  140.) 

Iodine  pentofluoride,  IFf. 

Fumes  in  air;  decomp.  with  HiO.  (Gotc, 
C.  N.  24.  291.) 

Decomp.  by  HiO  into  iodic  acid  and  HF. 
Decomp.  oy  solutions  of  the  alkalies.  (Mois^ 
san,  C.  R.  1902,  186.  564.) 

Iodine  (riozide,  IjOs. 

Decomp.  by  H,0.  (Ogier,  C.  R.  88.  957; 
86.  722.) 

Probably  a  mixture. 

Iodine  tefrozide,  Ii04(?). 

Insol.  in  cold,  decomp.  by  hot  HsO;  insol. 
in  alcohol.  Decomp.  by  HNOi+Aq.  Sol.  in 
H,S04.    (MiUon,  J.  pr.  84.  319,  337.) 

Iodine  pentozide,  IjOf . 

Ver^r  sol.  in  HsO,  and  in  dil.  alcohol. 
Insol.  in  absolute  alcohol,  ether,  CSs,  chloro- 
form, and  hydrocarbons. 

Forms  hydrates,  iodic  acid  HIOs,  and 
3IsOs,  HsO;  insol.  in  ordinary  alcohol. 

For  sp.  gr.  of  aqueous  solution,  see  iodic 
acid. 

Iodine  oxides,  IioOis,  laOis. 

The  compoimds,  IioOit  (Millon,  J.  pr.  84. 
336),  and  IsOu  (Kammerer,  J.  pr.  88.  81), 
are  probably  mixtures. 

\lilloD's  oxides  are  impure  Is04.  (K^>- 
peler,  B.  1911,  44.  3496.) 

Iodine  sulfriiur  oxide,  5IsOt,  S0|. 
Decomp.  by  HsO.    (K&nunerer.) 
IsOs,  3S0t.    Decomp.  by  HsO;  si.  sol.  in 

hotS04.    (Weber,  B.  20.  86.) 

-  (I0),(S04)i.    lodyl  sulphate  (?). 

lodhie  oxyfluoride,  I0F|+5Hs0. 

Fumes  in  the  air.  (Weinland,  Z.  anorg. 
1908,  60.  163.) 

Iodine  sulphide,  Ssls. 

Sol.  in  CSs.    (Linebarger,  Am.  Ch.  J.  1895, 

17.  57.)  Digitized  by  ^OOglC 
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Iodine  sulphozide,  It60i(?). 
Deoomp.  by  HsO.    (Schultz-Sellaok.) 

.    I»(SO,),(?).   Dec5omp.  by  HfO.    (Weber,  J. 

pr.  (2)  26.  224.) 
If(SOi)f(?).    As  above.    (Webw.) 
See  also  lodosulphuric  anhydride. 

lodiridic  acid. 

Anunoniuni  iodiridate,  (NH4)fIrI«. 

Very  easily  sol.  in  cold  HiO,  deoomp.  on 
warmmg.  Insol.  in  alcohol.  (Oppleri  J.  B. 
1867.  263.) 

Potassium  iodiridate,  Kslrl«. 
Very  easily  sol.  in  HsO.    Insol.  in  alcohol. 

Sodium  iodiridate,  Natlrle. 

Insol.  in  cold.  si.  sol.  in  hot  HiO.  Easily 
sol.  in  adds.    (Oppler.) 

lodiridous  add. 

Ammonium  iodiridite,  (NHOflriln+HsO. 

Very  sol.  in  HsO,  but  deoomp.  on  warming. 
(Oppler.) 

Potassium  iodiridite,  KJrilis. 

Insol.  in  HiO,  or  alcohol.  Slowly  sol.  in 
adds;  easily  in  warm  alkalies +Aq. 

Silver  iodiridite,  Agjr  Jn. 
Ppt. 

lodochloroplatin^liamine  chloride, 

^jPt(N,H.Cl),. 
81.  sol.  in  HsO. 

lodochromic  acid. 

Potassium  iodochromate,  KCrOsI. 

Deoomp.  by  boiling  HtO.  (Guyot,  C.  R. 
78.  46.) 

See  also  Chromoiodic  add. 

lodomolybdic  add. 
See  Molybdoiodic  add. 

lodonitratoplatinmonodiamine  bromide, 

I    p,  (NH,),Br,«v 
NO,^^NH,Br     ^'^- 
Very  si.  sol.  in  HiO.    (Cleve.) 

lodonitritoplatin^liamine  nitrate, 

I(NO,)Pt(NA)i(NO,),. 
Quite  easily  sol.  in  hot  HiO.    (Cleve.) 

lodopalladous  acid. 

Potassium  iodopalladlte. 
Deliquescent.    (Lassaigne.) 


Iddofriiosiriioric  add. 
See  Phosphoiodic  add. 

lodoplatinamine  iodide,  IsPt(NH«I)s. 

Sol.  in  HsO,  especially  easily  if  boiling. 

(Cleve.) 

lodoplatinduunlne  iodide,  IsPt(N>HsI)i. 
Sol.  in  HfO,  espedally  when  hot.    (Cleve.) 

mercuric  iodide,  ItPt(N,HJ)i,  2HgIs. 

Extremely   difiieultly  sol.   in   cold    HsO; 

rtly  decomp.  by  boiling.    (Jttrgens»i,  Gm. 
8.  1214.) 

nitrate,  I,Pt(N,H.NO,),. 

More  sol.  in  hot  than  cold  HsO. 

sulphate,  I,Pt(NsH«),S04. 

Very  d.  sol.  in  HfO.    (Jttrgensen,  J.  pr.  (2) 
16.  429.) 

lodoplatin^efniduunlne  iodide, 
f,Pt(NH,)sI(?). 
SI.  sol.  in  HsO.    (Jdrgensen,  J.  pr.  (2)  16. 
345.) 

periodide,  ia>t(NH,),I,  I,. 

Moderately  si.  sol.  in  HsO.    (Cleve.) 

lododtplatinamine  iodide,  IiPts(NsH«)sl4. 
Insol.  in  HsO. 

lodocitpiatimitamine  anhydroiodide, 
IsPt,(NsH«)40I,. 
Insol.  in  NH40H+Aq. 

anhydronitrate,  IsPts(NsH«)40(N0i)s. 

Easily  sol.  in  warm  HsSOi+Aq.    (Cleve.) 

iodide,  I,Pts(N,Hi)  J4. 

Ppt. 

nitrate,  IsPts(N,H.)4(NO,)4+4H,0. 

SI.  sol.  in  cold,  moderately  sol.  in  hot  HsO. 

(Cleve.) 

phosphate,  IsPts(NsH.)4[0,P(0H)l,. 

Nearly  insol.  in  HsO. 

sulphate,  I,Pts(NsH«)4(S04)j. 

Nearly  insol.  in  HsO. 

platO(itamine  sulphate,  IsPts(NsH«)«S04, 

Pt(NH,),S04. 
Very  si.  sol.  in  HsO.   (Carlgren  Sv.  V.  A.  P. 
47.  306.) 

lodoplatinic  add,  HsPtI«+9HsO. 

Deligueecent.    Easilv  sol.  in  HiO,  with  de- 
comp. into  Ptl4  and  HI  on  standing  or  warm- 

ing.     (TopSOfi.)     gitizedby^OOgie 
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Ammonliim  iod<^iUtiiuite,  (NH4)sPtIf. 

Easily  sol.  in  HsO.    (Topsog.) 

NHJ,  Ptl4.  SI.  sol.  m  HtO;  insol.  in 
alcohol.    (Lassaigne,  A.  ch.  (2)  61.  128.) 

Bcnam  jodoplatinate,  BaPtli. 

Ddicjuescent,  but  less  so  than  NatPtle 
Fhich  it  otherwise  resembles.    (Lassaigne.) 

Calchtm  iodoplatuutte,  CaPtIe+12HsO. 
Not  so  deliquescent  as  Na  salt. 

Cobalt  iodoplatinate,  CoPtl6+9HsO. 
Very  deliquescent. 

Lead  (c^aiodoplatuutte,  [Ptl4(OH)2]Pb, 
Pb(OH),. 
Ppt.    (BeUuci,  C.  C.  1902, 1.  625.) 

Magnesiiim  iodoplatinate,  MgPtIe+9HsO. 
Sol.  in  H,0. 

Maafanese  iodoplatinate,  MnPtIe+9H20. 
Very  ddiquescent. 

Mttcitric  fetroiodoplatinate,  [Ptl4(0H)s]Hg. 
Ppt.    (Bdlud,  C.  C.  1902, 1.  626.) 

Kickel  iodoplatinate,  NiPtIe+9HsO. 
Very  deliquescent. 

PMaMhtm  iodoplatinAte,  K^Ptle. 

Easily  sol.  in  HsO.  Insol.  in  alcohol.  Not 
ittacked  by  cold  cone.  HsS04. 

SOirer  tefroiodoplatinAte,  Pt[l4(OH)s]Ag2. 
Ppt.    (BeUud,  C.  C.  1902, 1.  625.) 

Sodium  iodofiUtinate,  NasPtIi+6HsO. 

Not  ddiauescent,  but  easily  sol.  in  HsO 
and  alcohol.  (Vauquelin.)  Deliquescent. 
(Lassaigne.) 

Thalliam  /e^raiodoplatinate,  [Ptl4(0H)s]nt. 
Ppt.    (Bdluci.  C.  C.  1902, 1.  625.) 

&0C  iodoplatinate,  ZnPtIe+9HtO. 
Easily  sol.  in  HsO. 

lodofdAtinocyaiihydric  acid,  HsPt(CN)4ls. 
8te  Periodoplatinocyanhydric  add. 

SilTer  lodoplatiDocyaoide,  Ags(PtIs(CN4)>. 
Ppt    (MiolaU,  Gazz.  ch.  it.  1900,  80.  588.) 

Strottthun  iodopUtlnocyanide  platinocyanide, 

8rPt(CN)4lf7  I08rPt(CN)4+xH,O. 
(Hoist.) 


lodopurpureochromium  chloride, 


opurpureociirc 

fCr(NH,),Cl,. 


Quite  sol.  in  HsO.    (Jdrgensen,  J.  pr.  (2) 

25.83.) 

chloroplatinate,  ICr(NHs)iPtCl«. 

Precipitate.    (Jttrg^isen,  L  c.) 

iodide,  ICr(NH,)6ls. 

Difficultly  sol.  in  HsO.    Insol.  in  HI,  or 
KI+Aq;  insol.  in  alcohol.    (J6rgensen,  1.  c.) 

nitrate,  ICr(NH,),(NO,)s. 

Much  less  sol.  in  HsO  than  the  chloride. 
(Jdrgensen,  1.  c.) 

lodopurpureocobaltic  iodide,  CoI(NHt)iIs. 

(Claudet.) 

Does  not  exist.    (Jdrgensen,  J.  pr.  (2)  25. 
94.) 


lodo] 


^purpureornod 
IRh(NH,)6Cl,. 


eorhodium  chloride, 


Relatively  easily  sol.  in  HsO:  insol.  in  HCl 
+Aq  and  alcohol.  Insol.  in  KI+Aq.  (J6r- 
gensen,  J.  pr.  (2)  27.  433.) 

fluosUicate,  IRh(NHs)|SiF«. 

Nearly  insol.  in  cold  HsO. 

iodoplatinate,  IRh(NH,)tPtIe. 

Ppt. 

iodide,  IRh(NH,)  Js. 

Very  si.  sol.  in  cold  HsO:  more  sol.  in  hot 
HsO;  insol.  in  dil.  HI+Aq,  and  alcoliol. 
(Jtfrgensen,  J.  pr.  (2)  27.  433.) 

nitrate,  IRh(NH,)»(NO,)s. 

SI.  sol.  in  HsO,  more  easily  sol.  in  hot  HsO; 
insol.  in  dil.  HNOs+Aq,  ana  alcohol. 

sulphate,  IRh(NH,)»S04,  and  +3HsO. 

SI.  sol.  in  even  hot  HsO.    (Jdrgensen.) 

lodoselenic  add. 

Ammonium  iodosdenate,  2(NH4)sO,  IsOs 
2SeO,+HsO. 

Decomp.  by  HsO.  (Weinland,  B.  1903,  86. 
1400.) 

2(NH4)A  3Is06,  2SeO,+5HsO.  Sol.  in 
HsO  with  decomp.(?).    (Weinland.) 

Potassium  iodoselenate,  2KsO,  IsOs,  2SeOs+ 
HsO. 


Decomp.  by  HsO.    (Weinland.) 
2KsO,  3IsO^  2SeO,-f  5HsO.    Sol.  in  ] 
with  deoomp.(f)    (Weinla^^iijOOQlC 
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Rubidium  iodoselenate,  2RbsO,  3IsOs,  2SeOi 
+6H,0. 
Sol.  inH,0.    (Weinland.) 

lodostannous  acid. 

Data  concerning  solubility  of  Snis  in  HI+ 
Aq  indicate  fonnation  of  this  compound. 
(Young,  J.  Am.  Chem.  Soc.  1897, 19.  853.) 

lodosulphobismuthous  add. 

Cuprous  iodosulphobismutfaite,  2CusS,  BijSi, 
2BiSI. 
Decomp.  by  HtO  at  ord.  temp.    Decomp. 
by  mineral  acids  with  evolution  of  H^. 
(Ducatte,  C.  R.  1902, 184.  1213.) 

Lead  iodosulfriiobismuthite,  PbS,  BitSi,  2BiSI. 
Insol.  in  HjO.    Partially  decomp.  by  boil- 
ing HjO.    Decomp.  by  dil.  mineral  acids  with 
evolution  of  H|S.    (Ducatte.) 

lodosulphuric  acid. 

Ammonium  iodosulphate,  (NH4)sSO|It(7). 

Very  sol.  in  HiO.  (Zinno,  N.  Rep.  Pharm. 
20.  449.) 

Mercuric  iodosulphate,  Hgi(S04)Is. 
See  Mercuric  sulphate  iodide. 

Potassium  iodosulphate,  KsS0|l3(?). 

Sol.  in  7.14  pts.  H,0  at  15**.  (Zinno,  N. 
Rep.  Pharm.  20.  449.) 

Sodium  iodosulphate,  NasSOiTs+lOHsO. 

Sol.  in  3.64  pts.  HsO  at  W  and  in  dil. 
alcohol.    (Zinno,  N.  Rep.  Pharm.  20.  449.) 

Does  not  exist.  (M ichaelis  and  Koethe,  B. 
6.999.) 

lodosulphuric  anhydride,  ISOi. 

Decomp.  very  violently  by  HtO.  (Weber, 
J.  pr.  (2)  25.  224.) 

/>iiodo8uliriiuric  anhydride,  IsSOi. 

Decomp.  with  HjO,  but  not  so  violently  as 
ISO,.    (Weber,  J.  pr.  (2)  25.  224.) 

lodo/risuliriiuric  anhydride,  I(SOs)s. 

Decomp.  by  HfO.  (Weber,  J.  pr.  (2)  25. 
224.) 

lodotelluric  add. 

Ammonium  iodotellurate,  (NH4)sO,  IjOf, 
2TeO,-|-6H,0. 

Sol.  in  HiO.  (Weinland,  Z.  anorg.  190), 
28.  52:) 

(NH4)A  1,0.,  2TeO,-f8H,0.  Sol.  in 
H2O.    (Weinland,  B.  1900,  88.  1017.). 


Caesium  iodotellurate,  CBtTeh. 

Insol.  in  Csl,  or  Hl-f  Aq.  Decomp.  slowly 
by  cold,  rapidly  by  hot  H,0.  (Wheder,  Sill 
Am.  J.  145.  267.) 

Potassium  iodotWurate,  KsTelc+aHsO. 

SI.  efflorescent.  Somewhat  sol.  in  KI-|-Aqj 
and  dil.  HI+Aq.    (Wheeler.) 

K,0,  1,0,,  TeO,H-3H,0.  Sol.  in  H,0. 
Partially  decomp.  on  recr3rst.  from  HsO^ 
(Weinland,  Z.  anorg.  1901.  28.  ^.) 

K,0,  I,0»,  2TeO,H-6H,0.  Sol.  in  H,a 
without  decomp.    (Weinland.) 

Rubidium  iodotellurate,  RbsTele. 

SI.  sol.  in  HI,  or  Rbl+Aq.  Decomp.  by 
HiO.    Somewhat  sol.  in  alcohol.    (Wheder.) 

Rb,0,  IjO.,  2TeO,+6H,0.  Sol.  in  Hfi. 
(Weinland.) 

lodotetramine  chromium  iodide, 
ICr(NH,)J,+H,0. 
Sol.  in  HfO.    Pptd.  by  alcohol.    (Cleve.) 

lodotetramine  cobaltic  sulphate, 

ICo(NH,)4S04. 
(Vortmann  and  Blasberg,  B.  22.  2652.) 

lodotungstic  acid. 
See  Tungstoiodic  add. 

lodous  acid,  IsOa. 
See  Iodine  triozide. 

lodovanadic  acid,  IsOi,  ViOi+5HsO. 

Very  easily  sol.  in  HsO. 

2V,06,  3I,0»+18H,0.  (Ditte,  C.  R.  102. 
767.) 

Ammonium  iodovanadate,  3(NH4)sO,  2ViOb 
5I,O.H-20H,O. 
Sol.  in  H,0.    (Ditte,  C.  R.  102. 1019.) 

Irididtamine  compounds,  ClsIr(NHs)4Xt. 
See  Chloriridtamine  compounds. 

Iridic  acid. 

Potassium  iridate  (?). 
Sol.  in  H,0  and  HCl+Aq. 

Iridicyanhydric  acid,  HiIr(CN)«. 

Easily  sol.  in  HtO,  still  more  easily  in  al> 
cohol,  less  in  ether.    (Martius,  A.  117.  369.) 

Barium  iridicyanide,  Basrir(CN)«),+18HtO. 

Efflorescent.  Easily  sol.  in  hot  or  cold  H|0. 

Nearly  insol.  in  alcohol.    Not  decomp.  by 

aoids.  Digitized  by  ^OOgie 
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Cunric  iridicyanide  ammonia,  CuiIrs(CN)is, 
6NH,+4H,0. 
Ppt.    Decomp.  in  air.    (Rimbach,  Z.  anorg. 
1907,  62.  413.) 

Potassiam  Iridicyanide,  K|Ir(CN)6. 
Easily  sol.  in  H2O. 

SilTer    iridicyanide    ammonia,    AgsIr(CN)e, 
2NH,+3HiO. 
Ppt.    Decomp.  in  the  liglit.    (Rimbach,  Z. 
anorg.  1007,  62.  414.) 

Iridtum,  It. 

Insol.  in  all  acids,  including  aqua  regia, 
except    when    in    finety    divided    state,    1 
""iridium  black,''  when  it  is  sol.  in  aqua  regi 
(Glaus,  J.  pr.  42.  251.) 


as 
regia. 


Iridima  ammonia  compounds. 
See — 

Chlariridirfiamine  comps.,  ClIr(NHs)sX. 
Irido/namine  ''       Ir(NHs),X,. 

Iridopen/amine  "       Ir(NH8)frXs. 

Iridoteframine  "       Ir(NH,)4X,. 

Iridoaquopen^amine  ''  Ir(NH,)5(0Hs)X,. 
Iridoaoamine  ''       Ir(NHi)>X3. 

Iridoso<2iamine  ''       Ir(NHs)4Xi. 

Iridiom  <ribromide,  IrBri+4HsO. 

Easily  sol.  in  HsO.     Insol.  in  alcohol  or 
ether.    (Bimbaum.) 

Iridiom  te/rabromide,  IrBr4,  or  HsIrBre. 

Deliquescent.     Sol.  in  HiO  and  alcohol. 
(Bimbaum.) 

See  ^omiridic  add. 

Iridium     hydrogen    se^^ibromide,     3HBr, 
IrBr,  +H/)  -  H  JrBr»+3H,0. 
See  Bromiridous  add. 

Iridiimi  sesguibromide  with  BfBr. 
See  BnMniridite,  M. 

Iridimii  tefrabromide  lotth  MBr. 
See  Bromiridate,  M. 

Iridimii  pli08ph<Mous  bromide,  IrBrs,  3PBri. 
I      Partially  deoomp.  bv  HjO  into  a  sol.,  and 
ixttol.  modification.    Sol.  in  PBri.     (G^en- 
beimer.) 

lrBr,,2PBr,.    Not  easily  attacked  by  H,0. 

IrBr.,  2PC1,. 

See  Iridium  phoqihorus  chlorobromide. 

Iridiom  carbide,  IrC4(7). 

(Benelius.) 

Stable  toward   H2O,   acids,   and  alcohol. 
(Streckcr,  B.  1909,  4^1  1773.) 


Iridium  monochloride,  IrCl. 

Insol.  in  acids  and  bases.  (Wdhler,  B. 
1913,  46.  1584.) 

Iridium  dichloride,  IrClt. 

Insol.  in  acids  and  bases.  (Wdhler,  B. 
1913,  46.  1585.) 

Iridium  bichloride,  IrCli. 

Insol.  in  acids  or  alkalies.  (Claus,  C.  C. 
1661.  690.) 

Insol.  in  HsO,  acids  and  alkalies,  (Leidi4, 
C.  R.  1899, 129.  1251.) 

+4H,0.    SoLinHA    (Claus.) 

Iriditim  teiracbiond;  IrCU,  or  HtIrCl«(?). 
Deliquescent,  and  easily  sol.  in  HtO. 

Iridium  (nchloride  with  MCI. 
^ee  Chloriridite,  M. 

Iridium  te^ochloride  with  MCI. 
See  Chloriridate,  M. 

Iridium  chloride  with  potassium  chloride  and 
sulphite. 
See  Chloriridosulphite,  potassium. 

Iridium  phosiriiorus  chloride,  IrPtClt. 

Insol.  in  cold  HjO.  SI.  decomp.  by  hot 
HtO.    (Geiisenheimer,  A.  ch.  (6)  23.  254.) 

IrPtClio.    Very  sol.  in  chloroform.    (G.) 

IrPjClit.  Easily  sol.  in  PCli,  or  CHCU, 
also  in  CS^  with  gradual  decomp.  SI.  sol.  in 
cold  HiO.  Decomp.  by  boiling  into  IrCU, 
3HsP04.  SI.  sol.  in  benzene,  ligroin  and  CCI4. 
(Strecker,  B.  1909,  42.  1772.) 

+H,0.  Insol.  in  PCI,  at  100^  Very 
slowly  sol.  in  boiling  HtO.  (Geisenheimer,  A. 
ch.  (6)  28.  266.) 

IrP,Cl,».  Decomp.  by  HtO  into  2IrCli, 
3H,P0,,  3H,P04.  Violently  deoomp.  by 
alcohol.  SI.  sol.  in  cold,  more  in  hot  POCli, 
without  decomp.  Very  sol.  in  PCli  with 
decomp.  into  IrP,Clit;  sunilarly  in  PBr*.  Sol. 
in  AsUls  with  combination.  Sol.  in  CSt  with 
decomp.  Sol.  in  SClt  with  combination. 
Easily  sol.  in  cold  CeH*  with  decomp.  Insol. 
in  CCI4.  Sol.  in  CHCli  with  decomp.  (Gei- 
senheimer, A.  ch.  (6)  23.  254.) 

Iridium   iriiosiriiorus   arsenic   chloride, 
2IrP,Cl,s,  5A8C1,. 

Sol.  in  HjO  with  decomp.  into  correspond- 
ing acid.    (Geisenheimer,  C.  R.  110.  1336.) 

IrCl,,  2PC1,,  2AsCl,.  Very  sol.  in  H,0 
with  decomp.  Sol.  in  AsCU;  insol.  in  CCI4. 
(Geisenheimer.) 

Iridium  phosphorus  suliriiur  chloride,  IrCli, 
2PCli;2gClt. 
Very  sol.  in  si.  amt.  HtO,  with  decomp.  into 
an  acid  amdogous  to  chlorophosphoiridic  acid. 
Sol.  m  SClt.    (Geisenheimj9i*0:.OOgie 
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Iridium   phosphorus   chlorobromide,    IrBr^, 
2PC1|. 
(Gdsenheimer,  C.  R.  111.  40.) 

Iridium  dihydrozide,  IrOs,  2H30»Ir04H4. 

Insol.indil.HNO,,  orH,S04H-Aq.  Slowly 
but  completely  sol.  in  HCl-j-Aq.  Sol.  in 
KOH,  and  NaOH-hAq.  (Glaus,  J.  pr.  89. 
104.) 

Iridium  tfesguthydrozidei  ItjOJIc. 

Not  attacked  by  acids,  except  slightly  by 
cone.  HCl+Aq.    (Glaus,  G.  G.  1861.  690.) 

Iridium  ^'iodide,  Irl|. 

Very  si.  sol.  in  cold,  somewhat  more  in  hot 
HsO.  Insol.  in  alcohol.  (Oppler,  J.  6. 1867. 
263.) 

Iridium  ^roiodide,  Irl4. 
Insol.  in  HjO  or  acids.    (Lassaigne.) 
Sol.  in  solutions  of  iodides.    (C4>i^er.) 

Iridium  /riiodide  with  Bfl. 
^ee  lodiridite,  M. 

Iridium  (e^oiodide  with  MI. 
See  lodiridate,  M. 

Iridium  dtozide,  IrOs. 

Very  si.  sol.  in  acids. 

Freshly  pptd.  Sol.  in  cone.  HjSO^,  hot 
2-N  H,S04,  HNO,,  HGl.  Insol.  in  2.N  KOH 
and  si.  sol.  in  hot  1-N  KOH. 

Dried  in  a  deesicator.  Sol.  in  HGl.  Insol. 
in  H,S04,  HNO,  and  KOH. 

Dried  at  /00^  Sol.  in  hot  cone.  HGl. 
Insol.  in  H,S04,  HNO,  and  KOH.  (Wshler, 
Z.  anorg.  1908.  67.  334.) 

See  (dso  Iridium  dibydroidde. 

Iridium  frtoxide,  IrO,. 

Unstable.  (Wdhler,  Z.  anorg.  1908,  67. 
340.) 

Iridium  ses^ioiddtf  IrtO,. 

Insol.  in  acids. 

Sol.  in  cone.  H1SO4,  and  hot  cone.  HGl. 
Forms  colloidal  solution  with  dil.  HGl.  Gone. 
HNO,  converts  it  into  the  dioxide. 

Insol.  in  KOH+Aq.  (Wdhler,  Z.  anorg. 
1908,  67.  339.) 

Iridium  ozybromide,  Ir,BriO,»2Ir6r4,  IrO,. 
Not  deoomp.  by  H,0.    (Geisenheimer,  A. 
ch.  (6)  23. 286.) 

Iridium  phosphide,  Ir,P. 

(Glarke  and  Joelin,  Am.  Gh.  J.  6.  231.) 

Iridium  sesquintleiddet  Ir,Se,. 

Insol.  in  HNO,;  slowly  sol.  in  hot  aqua 
reda.    (Ghabri^  and  Bouchonnet,  G.  R.  1003, 

iSTioeo.) 


Iridium  inonosulphide,  I16. 

Insol.  in  HNO,+Aq,  and  very  sL  aoL  il 
at  all  in  aqua  regia.    (Berzelius.) 

Sol.  in  K,S,  and  KSH-hAq. 

+xH,0.  SI.  sol.  in  H,0:  sol.  in  coW 
HNO,-hAq.  Insol.  in  NH4CH-Aq  or  dil 
acids.  More  sol.  in  KsS+Aq  than  PtS,. 
(Berzelius.) 

Iridium  dtsulphide,  IrS,. 

Not  attacked  by  HjO,  but  decomp.  when 
exposed  moist  in  air.  Not  attacked  by  sat. 
HCl+Aq  or  by  cone.  HNO,-f  Aq,  but  ii 
oxidised  by  fuming  HNO,  H-Aq,  and  aqua 
respa.  Insol.  in  NH4  sulphides,  or  polyml- 
phides+Aq.  Slowly  sol.  in  alkali  pc^sul- 
phides+Aq.  (Antony,  Gazz.  ch.  it.  88,  U 
190.) 

Iridium  8f«gutsulphide,  IrtS,. 
SI.  sol.  in  H,0.   Sol.inHNO,,orK,S+Aq. 

Iridoirtamine  chloride,  Ir(NH,),GU. 

SI.  sol.  in  H,0.  Not  attadced  by  boiling 
H,S04.    (Pahnaer,  B.  22.  15.) 

Irido^e^oamine  chloride,  Ir(NH,)4Cl«. 
Very  sol.  m  H,0.    (Pahnaer,  B.  22.  15.) 

chloro8ulphate,[Ir(NH,)4aj]S04+ 

4H,0. 
(Palmaer.) 

IridoperUamine  bromide,  Ir(NHg)iBrt. 

Sol.  in  362  pts.  H,0  at  12.5*.  (Pahnaer,  B. 
23.  3817.) 

bromochloride,  Ir(NH,),GlBr,. 

Sol.inH,0.   (Pahnaa-,B.84.2090.) 

bromooitrite,  Ir(NH,)iBr(NO,),. 

Sol.  in  17.9  pts.  H,0  at  18*.    (Palmar.) 

bromosulphate,  Ir(NH,)3rSO4+H,0. 

Sol.  inH,0.    (Pahnaer.) 

carbonate,  [Ir(NH,)i],(G0,),+3HA 

Sol.  in  H,0.    (Glaus,  J.  pr.  6S.  99.) 

frichloride,  Ir(NH,),Gl,. 

Sol.  in  153.1  pts.  H,0  at  15.1*.  (Pahnaer. 
B.  28.  3810.) 

Sol.  m  hot  H,0  containing  HGl.  (Glaus,  J. 
pr.  69.  30.) 


chlorobromide,  Ir(NH,),GlBr,. 


Sol.  in  213.6  pts.  H,0  at  15*.    (Pahnaer.) 

—  chloroiodide,  Ir(NH,),GlI,. 

Sol.  in  104.5  pts.  H,0  at  15'.    (Pahnaer.) 

—  chloroozaUte,  Ir(NH,),aG,04. 

Sl.sol.mli^.    (Paltmer.) 
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ae  cliloroiiitrate, 
{XH,),C1,N0,),. 
SoLm51.54pt8.  HsOatl5.4^    (Palmaer.) 

diloroiiitrite, 

Ir(NH,),Cl(NO,),. 
Eaoly  sol.  in  HsO.    (Palmera.) 

chloroplatiiuite,  Ir(NH,)»Cli,  PtCU. 

Very  d.  sol.  in  H^.    (Palmear.) 

cliloromilpliate,  Ir(NH,)6ClS04+2HsO. 

SoL  in  134.5  pts.  HtO  at  15*.    (Palmaer.) 

hydroxide,  Ir(NH,)»(OH),. 

Known  only  in  solution,  which  decomp.  on 
erapcffation.    (Clans.) 

nitrate,  Ir(NHa)»(NO,),. 

Mediately  sol.  in  HtO.    (Glaus.) 

Sol.  in  349  pts.  Hrf)  at  16^    (Pahnaer.) 

—  sulphate,  [Ir(NH,)»],(S04)i. 
Sd.inHaO.    (Glaus.) 

IridoaquoperUamine  bromide, 
Ir(NH,),(OH,)Br,. 
Sol.  in  4  pts.  HaO.    Pptd.  from  aqueous 
solution  by  HBr+Aq.     (Pahnaer,   B.   24. 

2090.) 

—  chloride,  Ir(NH,)»(OH,)Gl,. 

Sol  in  1.2  to  1.5  pts.  HsO  at  ord.  temp. 
Pptd-  by  HGIH-Aq  from  aqueous  solution. 
(Pahnaer,  B.  24.  2090.) 

nitrate,  Ir(NH,),(OH,)(NO,),. 

SoL  in  about  10  pts.  H|0  at  17*.  .Pptd. 
from  aqueous  solution  by  HNOt+Aq.  (Pal- 
maer.) 

Indonitrous  add,  H;irs(NOs)is. 
Easily  sol  in  HsO.   (Gibbs,  B.  4. 281.) 

Ammonhim  iridonitrite,  (NH4)Jr3(NOs)is. 

Almost  insol.  in  cold  HsO;  decomp.  by  hot 
H/)  with  evolution  of  Ns.  Decomp.  by  hot 
cone.  HsSO*  or  HGl.  Insol.  in  sat.  NH4GH- 
Aq.  (Leidi^,  G.  R.  1902, 184.  1583.) 

Btfimn  iridonitrite  iridochloride, 
BaJr,(NO,)is,  Ba,IrsGl„. 
Sol.inH,0.    (Lang.) 

Mwcuric  iridonitrite,  Hg,Ir8(N0s)is. 
Io8ol.inHA    (Gibbs,  B.  4. 280.) 


hidonitrite,  K«Irs(NOs)is. 
sol.  in  cold,  more  sol.  in  boiling  HsO. 


jwrnp.  by  hot  HGl  or  HsSOi.    Insol.  in 
Kg+Aq.    (Leidi6,  BuU.  80c.  1902,  (3)  27. 


»37.) 


+2H^.    Modesmiely  sol.  in  HsO. 


Potasaitmi  iridonitrite  iridochloride, 
KJrs(NO,)is,  KelrsGlis. 
Sol.  in  HsO. 

Silver  iridonitrite,  AgtIrs(NOs)is. 

Difficultly  sol.  in  cold,  more  easily  in  hot 
HsO. 

Sodium  iridonitrite,  Na<Irs(NOs)is+2HsO. 

SI.  sol.  in  HsO.  Sol.  in  cold  HsO.  Decomp. 
by  hot  cone.  HsSOi  or  HGl.  (Leidi6,  G.  R. 
1902,  134.  1583.) 

Sodium  iridonitrite  iridochloride, 
Na4lrsGls(NOs)8+2HsO. 

SI.  sol.  in  HsO.    (Gibbs.) 

Na«Irs(NOs)is,  NaJrsGU.  Insol.  in  cold,  si. 
sol.  in  hot  HsO.    (Lang.) 

Xridosamine  chloride,  Ir(NHs)sGli. 

Nearly  insol.  in  HsO.  (Skoblikoff,  A.  84. 
275.) 

sulphate,  Lr(NH,)sS04. 

Easily  sol.  in  HsO.    (Skoblikoff.) 

Iridosodiamine  chloride,  Ir(NsH;)sas. 

Insol.  in  cold,  decomp.  by  hot  HsO.  (Skob- 
likoff.) 

nitrate,  Ir(N,H«NO,)s. 

Easily  sol.  in  HsO. 

sulphate,  Ir(NsH«),S04. 

SI.  sol.  in  cold,  easily  in  boiling  HsO.  SI. 
sol.  in  dcohol. 

Iridosulphuric  acid. 

Potasshim  iridosulphate,  K«Irs(S04)t. 

Sol.  in  HsO.  (de  Boisbaudran,  G.  R.  98v 
1406.) 

Iridosulphurous  acid. 

Ammonium  iridosulphite,  (NH4)Jrs(S0i)t+ 
6Hs0. 
Slightly  sol.  in  HsO.    (Bimbamn,  A.  186. 
179.) 

Potassium  Mdosulphite,  K«Irs(SOi)t+6HsO. 
Slightly  sol.  in  HsO. 

isodium  hidosulphite,  NaeIrs(SOs)t+8HsO. 
i    Scarcely  sol.  in  HsO. 

Ilron,  Fe. 

\    Permanent  in  dry  air;  oxidises  only  slowly 

jin  moist  air,  but  rapidly  when  in  contact 

'with  air  and  HsO  simultaneously. 

.    Fe  does  not  rust  in  contact  with  air  and 


424 


IRON 


y'- 


HiO  containing  aikaliee  even  in  very  small 
amounts.    (Payen,  A.  ch.  60.  305.) 

Not  attacked  at  ord.  temp,  by  HsO  free 
'rom  air.  More  easily  oxidised  by  NH4  salts 
+Aa  than  by  HjO  when  exposed  to  air 
simultaneously.    (Persoz.  A.  ch.  (3)  24.  506.) 

Iron  is  slowly  attacked  by  distilled  HsO  in 
presence  of  air.  100  ccm.  distilled  water  re- 
moved 29  mg.  from  11.8  sq.  cm.  iron  in  one 
week,  while  air  free  from  CX)j  was  passed 
through  the  solution.  Inpresence  of  C02^54 
mg.  were  removed.     (Wagner,  Dingl.  221. 

CX)s  acts  as  a  catalyst  for  the  solution  of 
Fe  by  H|0.  (Whitney,  J.  Am.  Chem.  Soc. 
1903,  25.  394.) 

Iron  is  most  easily  oxidised*  when  it  is  ex- 
posed to  air,  and  HsO  is  deposited  on  it  at  the 
same  time  in  liquid  form. 

100  1.  sea  water  dissolve  27.37  g.  from  1  so. 
metre  Fe;  29.16  g.  from  1  sq^.  metre  steel; 
1.12  g.  from  1  sq.  metre  galvanised  Fe.  (Cal- 
vert and  Johnson,  C.  N.  U).  171.) 

Readily  sol.  in  HQ,  dil.  HsSOi+Aq,  and 
most  other  acids. 

Action  of  HjSOi+Aq  (1:12)  is  very  much 
accelerated  by  a  few  drops  of  PtCh+Aq;  the 
addition  of  AssOs  arrests  the  action  com- 
pletely. Tartar  emetic  and  HgCls  diminish 
the  action,  but  do  not  arrest  it.  CuS04+Aq 
strong  accel^^tes  the  action,  and  AgsS04+ 
Aq  also  to  a  less  extent. 

In  the  case  of  HCl-f  Aq,  the  addition  of 
small  amts.  of  metallic  salts  abo  influences 
the  action.  Weak  HCsH,Ot+Aq  has  but 
little  action,  and  the  addition  of  PtCU  in- 
creases it;  AssOi  stops  itj  other  solutions  have 
no  effect.  With  racemic  and  tartaric  acids 
thephenomena  are  the  same. 

With  oxalic  acid,  PtCU  prevents  the  action. 
Saline  solutions  and  even  distilled  HsO,  when 
mixed  with  PtCU,  have  slight  solvent  action. 
(Millon,  C.  R.  21.  45.) 

A|[>ove  phenomena  are  due  to  galvanic  ac- 
tion from  metal  deposited  on*  the  iron. 
(Barreswill,  C.  R.  21.  292.) 

HsS04  has  only  si.  action  on  cast-iron  at 
ord.  temp,  with  exclusion  of  air. 

Weak  adds  have  a  strong  action  at  higher 
temperatures. 

Cnarcoal  pig-iron,  and  case-hardened  cast- 
iron  are  much  less  attacked  by  weak  acids  at 
b.-pt.  than  other  sorts  of  Fe.  Scotch  pig-iron 
is  most  strongly  attacked. 

99.8%  HsS04  has  very  si.  action  on  iron  at 
ord.  temp,  when  air  is  excluded.  (Lunge, 
Dingl.  261.  131.) 

Resistance  against  dil.  HsS04+Aq  is 
greatly  increased  by  increase  in  amt.  of  C  if 
chemically  combined,  less  so  by  P  or  Si. 
(Ledebur,  Dingl.  228.  326.) 

P<i$iwe  Iron. — When  Fe  is  treated  with 
pure  cone.  HNOi+Aa  of  1.512-1.419  sp.  gr., 
It  soon  becomes  coated  with  a  bluish  or  black 
coating,   apparently   FeO,   and   when   thus 


cov^ed  Fe  is  not  attacked  by  HNO»-fAq  of 
any  stren^  at  ord.  temp,  or  at  the  temp, 
of  a  freesmg  mixtiu^;  but  action  occurs  on 
heating.  Nor  is  Fe  attacked  at  ord.  temp, 
by  acid  of  1.401  sp.  gr.  or  even  somewhat 
weaker  acid,  though  action  begins  at  once 
on  heating.  Very  dil.  HN0|4-Aq  attacks 
Fe  at  ord.  temp,  with  formation  of  NH4NO1 
and  Fe(NOi)s.  The  action  of  HNO,+Aq  is 
influenced  by  PtCU.  If  acid  containing  4.5 
equivalents  of  HsO  is  diluted  with  2-3  vols. 
HsO,  and  then  poured  on  Fe  tumingg,  they 
dissolve  at  once  with  evolution  of  nitrous 
fmnes  and  formation  of  ferric  salt,  but  if  to 
the  acid  one  drop  of  PtCU  be  added,  only 
H  gas  18  evolved,  and  NH«NO,  and  Fe(NO,)s 
are  formed.    (Millon,  C.  R.  21.  47.) 

The  more  HsO  the  add  contains  the  lower 
wjll  be  the  temp,  at  which  the  Fe  r^nains 
passive.  Shaking  the  wire  hastens  the  pas- 
sivity. Contact  with  Pt,  Au,  or  C  does  not 
prevent  it.  Fe  wire  becomes  passive  by  re- 
maining 10  min.  in  HNOi  vapour.  (Renard, 
C.  R.  79.  159.) 

Iron  may  be  made  passive  by  HC10», 
HBrOi,  HIOi,  HsCr04,  m  the  same  way  as 
by  HNO,. 

Iron  may  also  be  made  passive  by  moderate 
ignition. 

Passivity  occurs  with  HNOi+Aq  of  1.38 
sp.  gr.  after  a  short  time  at  31°;  but  if  temp,  is 
32^  passivity  does  not  occur. 

Colourless  HNO|-f  Aq  of  1.42  sp.  gr.  pro- 
duces passivity  at  55°  but  not  at  56  .  Red 
fuming  HNOi+Aq  of  1.42  sp.  gr.  produces 
passivity  at  82*  but  not  at  83°.  (Ordway, 
SiU.  Am.  J.  (2)  40.  316.) 

The  passivity  of  Fe  is  destroyed  when  it  is 
placed  in  a  magnetic  field  at  a  much  lower 
temperature  than  when  in  normal  conditicm. 
(Nichols  and  Franklin,  SiU.  Am.  J.  (3)  M. 
419.) 

Passivity  depends  on  a  coating  of  NO  which 
hinders  the  action  of  the  add.  Ail  operationa 
which  remove  this  layer  terminate  the  pas- 
sivity, as  shaking,  rubbing,  placing  in  a 
vacuum,  etc.    (Varenne,  C.  R.  89.  783.) 

When  Fe  is  plunged  in  HNO,-hAq  of  1.42 
sp.  gr.  there  is  a  sudden  evolution  of  gas  which 
ceases  after  3  to  20  seconds,  and  the  surface 
becomes  bright.  The  same  phenomena  take 
place  with  a  more  dilute  acid,  if  of  not  less 
than  1.32  sp.  gr.  In  the  latter  case,  there  is 
an  immediate  evolution  of  gas,  which  sud- 
denly ceases  and  the  metal  becomes  bri^t, 
but  soon  the  acid  begins  to  act  again  at  a 
single  point,  and  the  action  gradually  spreads 
over  tne  whole  surface;  this,  however,  soon 
ceases  again,  and  we  have  an  "intermittent 
passivity." 

If  a  part  of  a  piece  of  iron  is  immened  in 
strong  add.  the  wiiole  of  it  is  made  passive. 
This  18  explained  by  the  NO  spreading  over 
the  whole  surface  by  capillaritv. 

The  passivitv  ceases  when  the  Fe  b  plaoed 
in  dil.  add,  after  a  longer  or  shorter  time. 
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to  the  dilution  of  the  acid, — ^when 
I  sp.  Kr.  =  1.30,  after  11  days 


lite  acid  _ 

1.28     "       5 
\   ''  "  "        1.26     "     32  hours 

"  "        1.16     "     12     '* 

Iron  may  also  be  made  passive  by  long 
uranding  in  NO  gas  imder  pressure.  (Varenne, 
C.  R.  90.  998.) 

0^Fe  is  made  passive  by  a  coating  of  FejOi, 
not  by  NO.  (Schonbein,  Pogg.  39.  342.) 
Be^x,  Pogg.  67.  286.)  (Ramann,  B.  14. 
1430.) 

Passivity  may  also  be  caused  by  NH4NO1 
-f-Aq,  ammoniacal  AgNO»-hAq,  Fe(NO|)i, 
Fe(NO,),,  A1(N0,),,  Co(NO,)„  Ni(NO,)„ 
etc.H-Aq  instead  of  HNO|+Aq.    (Ramann, 

B.  14.  1933.) 

Hardly  attacked  by  either  dil.  or  cone,  acids 
when  they  are  imder  high  pressure.    (Cailletet 

C.  R.  68.  396.) 

Iron  IB  dissolved  by  HNOi+Aq,  even  when 
very  oonc,  but  no  gas  is  evolved  and  the  pro- 
cess is  very  slow. 

HNOi-l-Aq  of  the  following  sp.  gr.  dissolves 
the  given  amts.  from  strips  of  pure  Fe. 


%>.  cr.  of  acid 


1.28 
1.34 
1.38 
1.48 
1.53 


DimiQution  of  weight  in 
34  houra 


0.82% 

0.75 
0.29 
0.34 
5.80 


(Gautier  and  Charpy,  C.  R.  118. 1451.) 

Insol.  in  liquid  chlorine  below  90°.  (Lange, 
Zeit.  angew.  Ch.  1900, 18.  686.) 

Insol.  in  liquid  NH|.  (Gore.  Am.  oh.  J. 
1898, 10.  828.) 

Not  attacked  by  alkalies. 

Sol.  in  NaOH+Aq  (34%)  when  air  is  blown 
through  the  liquid.  (Zimit^,  Ch.  Ztg.  12. 
355.)  .f  ^ 

XaOH+Aq  attacks  iron  and  steel.  (Vena- 
tor, Dii^.  261.  133.) 

NaOlT-l- Aq  has  slight  action  on  Fe  between 
15*  and  lOO"".    (Lun^e,  Dingl.  261.  131.) 

Presence  of  alkahes  prevent  rusting  en- 
tirely, and  fats  and  oils  greatly  hinder  it. 
(Wtmcr.) 

SoL  in  aUcali  hydrogen  carbonates +Aq. 
(Bers^us.) 

Sat.  NaCl+Aq  has  si.  but  perceptible  afi- 
twn  on  Fe.  NH4C1+Aq  has  stronger  action 
tlum  NaCl+Aq^   (Lun^.) 

100  ccm.  HfO  contaming  0.5  g.  NaCl  or 
KG  removed  42  mg.  from  11.8  sq.  cm.  iron 
in  one  wedc,  while  air  free  from  CX)j  was 
pasKd  through  the  solution,  and  72  mg.  in 
presence  of  CJOj. 

100  ccm.  HfO  containing  1  g.  NH4CI  re- 
niOTed  45  mg.,  and  76  mg.  respectively  under 
the  above  conditions. 

100  ccm.  HsO  containing  0.8  g.  MgCls  re- 


moved 49  mg.,  and  65  mg.  respectively  under 
the  above  conditions. 

Not  attacked  by  100  ccm.  HsO  containing 
1  g.  NasCX)i,  or  by  CaOiHj+Aq.  (Wagner, 
Dmgl.  221.  260.)     . 

Action  of  KC10,+Aq.  KC10,+Aq  (6.3% 
KClOi)  oxidised  11.21  g.  cast  iron  and  20.1  g. 
pure  iron  from  a  surface  of  1  sq.  metre  in  7 
hours;  KC10,+Aq  (25%  KCIO,)  oxidised 
24.59  g.  cast,  and  44.90  g.  pure  Fe  imder 
above  conditions;  Ca(C10i)i,  CaCls+Aq  (20** 
Baume)  obtainea  by  passing  CI  through 
CaOjHf+Aq  oxidisea  85  g.  cast,  and  95  g. 
pure  Fe  under  the  above  conditions.  (Lunge 
and  Deggeler,  J.  Soc.  Chem.  Ind.  4.  32.) 

Easily  sol.  m  organic  acids. 

Comparative  action  of  oils  on  Fe. 


Neatsfoot  oil 

Coba 

Sperm        " 

Lard  " 

OUve 

Linseed      " 

Seal 

Castor        " 

Parafline    " 

Almond      " 

"Lubricating''  oil 


Amount  Fe  diasolved 


0.0875  grains 

0.0800  " 

0.0460  " 

0.0250  " 

0.0062  " 

O.0050  " 

0.0050  " 

0.0048  " 

0.0045  " 

0.0040  " 

0.0018  " 


(Watson,  C.  N.  42. 190.) 

J^  ccm.  oleic  acid  dissolves  0.0097  g.  Fe  in 
6  days.  (Gates,  J.  phys.  Chem.  1911,  15. 
143.) 

Fe  dissolves  in  albumen  solution  to  the 
extent  of  1  to  2  per  cent.  (Buchner,  Arch. 
Pharm.  (3)  20.  417.) 

Attacked  by  sugar +Aq  at  115-120^  also 
bv  inverted  sugar  or  malt  extract,  not  by 
glycerine  or  mannite+Aq.  (Klein  and  B&rgf 
C.  R.  102.  1170.) 

Iron  arsenide,  FeAss. 

Min.  LdUingiie.  Sol.  in  HN0|+Aq  with 
separation  of  AsiO|. 

Fe»As4.    Min.  Leucopyriie. 

Iron  arsenide  sulphide,  FeAss,  FeSs. 

Min.  Arsenopyrite.  Sol.  in  HNO|+Aq 
with  separation  of  S  and  AstOj;  wholly  sol. 
in  aqua  regia;  not  attacked  by  HCl+Aq. 

Iron  boride,  FeiB. 

Decomp.  by  H,0.  Sol.  in  hot  dil.  HCl  or 
H,SO«  and  in  hot  cone.  HCl  or  H^SO*.  Sol. 
in  hot  dil..  or  cold  cone.  HNO|.  (Jassonneix, 
C.  R.  1907,  145.  122.) 

FeB.  Sol.  in  molten  alkali  carbonates;  not 
sol.  in  dil.  or  cone.  H1SO4  in  the  cold;  sol.  in 
boiling  H}SO«  and  m  HNO|.  (Moissan,  Bull. 
Soc.  1895;  (3)  18.  958.) 

Stable  m  dry  air.    Decomp.  by  aqua  regia, 
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but  not  readily  sol.  in  cone.  H,S04  and  HCI. 
(Moissan,  C.  R.  1895,  180.  176.) 

FeBj.  Decomp.  by  HiO.  Sol.  in  HNO, 
and  in  hot  cone.  HCI.  (Jaasonneix,  C.  R. 
1907,  145.  122.) 

Iron  (ferrous)  bromide,  FeBrs. 
Sol.  in  HiO.    Deoomp.  by  heating  on  air. 
Sat.  FeBrs -fAq  contains  at: 
—21*        —7*         +10**        21* 
47.0        48.3        52.3        53.7%  FeBr,. 

37*  50*  65*  95* 

56.0        58.0        59.4        63.3%  FeBr,. 
(fitard,  A.  eh.  1894,  (7)  2.  541.) 


+4H,0.  Very  aol.  in  HiO;  pptd.  from 
cooled  aq.  solution.  (Volkmann,  C.  C.  1894, 
II.  611.) 


+6Hrf).    Sol.  in  H/).    (L6wig.) 
+9H/).    (Volkmann.) 

Ferric  bromide,  FeBrs. 

Deliquescent.  Sol.  in  HjO,  alcohol,  and 
ether.    (L6wig.) 

SI.  sol.  in  Uquid  NHt.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

+6H80.  Sol.  in  alcohol  and  ether.  (Bol- 
schakoflf,  C.  C.  1898,  II.  660.) 

Ferrous  mercuric  bromide. 
Deliquescent,    (v.  Bonsdorff.) 

Ferric  rubidium  bromide,  RbtFeBri+HsO. 

Sol.  in  HsO.  (Walden,  Z.  anorg.  1894,  7. 
332.) 

Ferrous  stannic  bromide. 

See  Bromostumate,  ferrous. 
Ferrous  bromide  nitric  oxide,  3FeBrs,  2N0. 

Sol.  in  HsO.  Not  isolated.  (Thomas,  C.R. 
1896,  123.  944.) 

Ferric  bromochloride,  FeClsBr. 

Very  deliquescent,  and  sol.  in  HsO,  alcohol, 
and  ether.  Notably  sol.  in  chloroform,  ben- 
zene, and  toluene.  Insol.  in  CSs.  (Lenor- 
mand,  C.  R.  116.  820.) 

Iron  carbide,  FegC. 

(Gurlt,  J.  B.  1856,  781.) 

Mixture  of  Fe  and  FeC4.  (Tunner,  Polyt. 
Centralbl.  1861.  1227.) 

Fe«C.    (Karsten,  J.  pr.  40.  229.) 

FeiC.  Sol.  in  hot  cone.  HCI;  oxidised 
slowly  by  moist  air.  (Campbell,  Am.  Ch.  J. 
1896,  18.  840-841.) 

FesCs.    (Rammelsbffl^,  C.  C.  1847.  60.) 

Iron  molybdenum  carbide,  FeiC,  MosC 

Sol.  in  hydradds;  insol.  in  HNOj.  (Wil- 
liams, C.  R.  1898,  127.  484.) 

Iron  tungsten  carbide,  2FesC,  3WsC. 

Insol.  in  HsO  and  hydradds:  sol.  in  HNOi 
and  HsSOi.  (Williams,  C.  R.  1898,  127. 
411.) 


Iron  carbonyi,  Fe(CO)». 

Slowly  decomp.  on  air.  Not  attacked  b] 
dU.  HsS04,  HNO,,  or  HCl+Aq.  Cone.  HNO,, 
Cls+A(i,  or  Brs+Ao  decomp.  eae^.  Sol.  in 
alcoholic  solution  of  KOH  or  NaOH  with  mih* 
sequent  deoomp.  Sol.  in  alcohol,  etheri 
Ix^ene,  mineral  oils,  etc.  (Mond  and  Lan« 
ger,  Chem.  Soc.  89.  1090.) 

Fes(C0)7.  Deoomp.  on  air.  Not  attacked 
by  HsS04  or  HCl+Aq.  Sol.  in  alcoholic 
potash.  Very  much  less  sol.  in  organic  sol- 
vents than  Fe(CO)§.    (Mond  and  Langer.) 

Ferrous  chloride,  FeCls. 

Deliqueecent.     Easily  sol.   in   HsO    with 

evolution  of  heat,  or  m  alcohol.     Insol. 

ether.    (Jahn.) 
Sol.  in  2  pts.  HsO  at  18.75^    (Abl.) 
Sol.  in  1  pt.  strong  alcohol.    (Wensd.) 

Sp.  gr.  of  FeCls-Aq  at  15.6**. 


in 


Sp.gr. 

%  FeCIt 

%  FeCk  4HiO 

1.05 

5.40 

8.45 

1.06 

6.43 

10.09 

1.07 

7.47 

11.69 

1.08 

8.48 

13.29 

1.09 

9.49 

14.86 

1.10 

10.47 

16.41 

1.11 

11.45 

17.86 

1.12 

12.42 

19.46 

1.13 

13.37 

20.96 

1.14 

14.31 

22.41 

1:15 

15.24 

23.87 

1.16 

16.15 

25.31 

1.17 

17.05 

26.73 

1.18 

17.94 

28.13 

1.19 

18.83 

29.51 

1.20 

19.68 

30.85 

1.21 

20.50 

32.14 

1.22 

21,39 

33.53 

1.23 

22.24 

34.84 

1.24 

,      23.05 

36  11 

1.25 

23.86 

37.38 

1.26 

24.68 

38.67 

1.27 

25.44 

39.87 

1.28 

26.19 

41.04 

1.29 

26.98 

42.29 

1.30 

27.75 

43.49 

1.31 

28.49 

44.65 

1.32 

29.23 

45.81 

1.33 

29.96 

46.94 

1.34 

30.68 

48.06 

1.35 

31.39 

49.18 

1.36 

32.10 

50.30    . 

1.37 

32.79 

51.39 

1.38 

33.47 

62.46 

1.39 

34.14 

63.50 

1.40 

34.80 

64.55 

1.41 

35.46 

66.67 

1.42 

36.09 

56  56 

1.43 

36.73 

57.65 

1.44 

37.33 

58.61 

(Dunn,  J.  So 

^Wze^W^lJ&V)^ 

W,ai.3«).) 
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Inaol.  in  liquid  HF.  (Franklin,  Z.  anorg. 
1905.  46.  2.) 

Sol.  in  acetone;  insol.  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Sol.  in  acetone.  (Naumann.  B.  1904,  87. 
4328.) 

SI.  sol.  in  methyl  acetate.  (Natunann,  B. 
1909.  42.  3790.) 

Sol.  in  ethyl  acetate.  (Naiunann,  B.  1910, 
48.  314.) 

Infiol.  in  ethyl  acetate.  (Naiunann,  B. 
1904,  87.  3601.) 

Yellow  modification  is  sol.  in  benzonitrile. 
(Naumann,  B.  1914,  47.  1369.) 

Mol.  weight  determined  in  pyridine.  (Wer- 
ner, Z.  anorg.  1897,  15.  21.) 

4-2Hrf).    (Jonas.) 

-i-4HtO.  Deliquescent.  Easily  sol.  in 
alcohol.  Sol.  in  0.68  pt.  cold  HsO.  (Reimann, 
Mag.  Pharm.  17.  215.) 

Sat.  aq.  solution  contains  at: 
16*        18*^         25**         28**        43** 
40.5     40.9      41.0      42.5     44.4%FeCl,, 
50**     53**      72**      89**      96**  118** 
45.0  45.9    49.2    51.3    51.0  51.7%FeCl,. 
(fitard,  A.  ch.  1894,  (7)  2.  537.) 

100  g.  FeCl,,  4H,0+Aq  contain  17.54  g. 
Fe  St  22.8**;  18.59  g.  at  43.2^  (Boecke,  N. 
Jahrb.  Min.  1911, 1,  61.) 


More  sol.  in  water  containing  NO  than  in 
pure  H,0.    (Gay,  BuU.  Soc.  (2)  44.  175.) 

Sol.  in  hot  HCl+Aq.  (Sabatier,  Bull.  Soc. 
1895,  (3)  18.  599.) 

[Sabatier  could  not  obtain  FeClt+6HiO  of 
Leecceur.] 


Ferroferric  chloride,  FeiCli+18H30. 
Deliquescent.    (Lefort,  J.  Pharm. 
85.) 


(4)  10. 


Ferric  chloride,  FeiCU  or  FeCU. 

Va^  deliquescent,  and  sol.  in  HsO  with 
evolution  of  great  heat. 


100  mols.  Hfi  dissolve  mols.  anhydrous 
FetCUatf. 

t*» 

Moll.  FejCU 

t*» 

Moll.  FesCU 

66 
70 
75 

29.20 
29.42 
28.92 

80 
100 

29.20 
29.75 

(Rooaeboom,  Z.  phys.  Ch.  10. 477.) 

See  also  hydrated  salts  below. 

Solution  in  HsO  is  decomp.  into  colloidal 
FesOi,  xHsO  and  HCl,  upon  heating  if  cone, 
and  on  simple  standing  if  dil. 


Krecke  (J.  pr.  (2)  3.  286) 

gives  the  following  table. 

Temp,  at  which 

%Fe«Ckm 

Temp,  at  which  Graham's 

SamtOilles' 

Temp,  at  which 
oxychlorides  are 

Temp,  at  which 

•ohition 

colloidal  hydrate  i«  formed 

oolloidal  hy- 

FeiOa is  formed 

drate  it  formed 

formed 

32 

100-130**  1 

100**+ 

140* 

16 

100-120 

FesCU  re- 

ti 

120 

8 

100-110 

formed  on 

« 

110 

4 

90-100 

cooling. 

90 

„ .  . 

2 

87 

87 

1 

83 

10O-130** 

0.5 

75 

FesCU  not 

it 

.  . . 

0.25 

64 

reformed 

tt 

• .  • 

0.125 

54 

on  cooling. 

tt 

.  .  . 

0.0625 

36  J 

i< 

Sp.  gr.  of  FesCl«+Aq. 

F^ 

ftJS^ 

^-J^ 

Sp.gr. 
at  14.6*» 

at'^ilr* 

49.61 

1.5609 

1.5575 

1.5540 

1.5497 

41.00 

1.4413 

1.4387 

1.4361 

1.4335 

36.95 

1.3847 

1.3824 

1.3800 

33.25 

1.3381 

1.3359 

1.3339 

1.3317 

24.60 

1.2351 

1.2334 

1.2318 

1.2298 

».54 

1.2140 

1.2129 

1.2107 

1.2090 

16.79 

1.1534 

1.1521 

1.1507 

1.1491 

10.45 

1.0939 

1.0930 

1.0918 

1.0901 

4.65 

.... 

1.0382 

2.70 

1.0221 

(Schi 

Jt,from( 

3erlach,Z 

.anal.  27 

.278.) 

Sp.  gr.  of  FesCk+Aq  increases  or  diminishes 
between  8^  and  24^  for  a  decrease  or  in- 
crease of  temp,  of  1^  by  the  following 
amts. 


%  FeiCU 

Corr. 

%  FeiCU 

Corr. 

50-60 
45-49 
40-44 

0.0008 
0.0007 
0.0006 

30-39 
20-29 
10-19 

0.0005 
0.0004 
0.0003 

(Hager,  1.  c.) 
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Sp.  gr.  of  FejCU+Aq  at  17.5 

o 

-1 

Sp.  gr. 

4 

Sp.  gr. 

--^ 

Sp.gr. 

^ 

;*. 

(£ 

1 

1.0073 

21 

1.1644 

41 

1.3746 

2 

1.0146 

22 

1.1746 

42 

1.3870 

3 

1.0219 

23 

1.1848 

43 

1.3994 

4 

1.0292 

24 

1.1950 

44 

1.4118 

5 

1.0365 

25 

1.2052 

45 

1.4242 

6 

1.0439 

26 

1.2155 

46 

1.4367 

7 

1.0513 

27 

1.2258 

47 

1.4492 

8 

1.0587 

28 

1.2365 

48 

1.4617 

0 

1.0661 

29 

1.2464 

49 

1.4742 

10 

1.0734 

30 

1.2568 

50 

1.4867 

11 

1.0814 

31 

1.2673 

51 

1.6010 

12 

1.0894 

32 

1.2778 

52 

1.5163 

13 

1.0974 

33 

1.2883 

53 

1.5296 

14 

1.1054 

34 

1.2988 

54 

1.5439 

15 

1.1134 

35 

1.3093 

55 

1.5582 

16 

1.1216 

36 

1.3199 

56 

1.5729 

17 

1.1297 

37 

1.3305 

57 

1.5876 

18 

1.1378 

38 

1.3411 

58 

1.6023 

18 

1.1378 

38 

1.3411 

58 

1.6023 

19 

1.1458 

39 

1.3517 

59 

1.6170 

20 

1  1542 

40 

1.3622 

60 

1.6317 

Solubility  of  Fe,CU  in  HCl+Aq. 


(Franz,  J.  pr.  (2)  6.  283.) 
Sp.  gr.  of  Fe,Cl4+Aq  at  17.5*^ 


Sp.gr. 


1.008 
1.016 
1.025 
1.033 
1.042 
1.051 
1.060 
1.069 
1.078 
1.087 
1.095 
1.104 
1.113 
1.123 
1.131 
1.140 
1.150 
1.160 
1.170 
1.180 


FciCU 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


Sp.  gr 


1.191 
1.202 
1.212 
1.223 
1.234 
1.245 
1.256 
1.268 
1.280 
1.292 
1.304 
1.316 
1.328 
1.340 
1.352 
1.364 
1.376 
1.390 
1.403 
1.415 


Fe^ 


41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


Sp.  gr. 


1.428 
1.441 
1.464 
1.469 
1.481 
1.494 
1.507 
1.520 
1.533 
1.547 
1.560 
1.573 
1.587 
1.600 
1.612 
1.624 
1.636 
1.648 
1.659 
1.670 


(Hager,  Comm.  1883.) 
Sp.  gr.  of  cone.  FejCU+Aq  at  20-2 r 


Fe^U     SP«'-       Fel-l.     ^P- gr.       p^'^^     Sp.gr. 


1.669 
1.679 
1.688 
1.697 
1.706 


65 
66 
67 
68 
69 


1.715 
1.724 
1.733 
1.742 
1.750 


70 
71 
72 
73 
74 


1.758 
1.766 
1.774 
1.782 
1.790 


Sat.  solution  contains 

per  100  mola.  HjO 

t« 

Solid  phase 

mols.  HCl 

mols. 
FeCIa 

30 

0 

12.70 

tt 

6.92 

16.07 

(( 

0 

20.90 

25 

0 

10.90 

tt 

2.33 

23.72 

« 

0 

24.60 

20 

0 

10.20 

« 

6.60 

23.60 

« 

0 

26.70 

10 

0 

9.10 

tt 

8.75 

8.00 

tt 

16.70 

16.65 

tt 

13.80 

23.35 

0 

0 

8.25 

tt 

7.62 

6.61 

tt 

13.37 

6.33 

tt 
tt 

16.80 
18.46 

8.70 
10.23 

Fe,Cl«+12H,0 

tt 

20.40 

15.40 

tt 

20.10 

16.00 

tt 

19.95 

17.70 

tt 

19.00 

22.75 

tt 

18.06 

23.40 

—10 

0 

7.40 

tt 

19.46 

10.37 

tt 

20.48 

20.54 

tt 

20.26 

21.56 

—12.5 

22.14 

16.69 

—16 

0 

6.98 

tt 

21.30 

9.65 

—20 

0 

6.56 

tt 

7.50 

4.90 

tt 

16.30 

5.09 

tt 

20.56 

7.08 

30 

0 

26.20 

\ 

(( 

4.26 

27.80 

(( 

0 

30.24 

26 

0 

23.60 

tt 

2.33 

23.72 

it 

7.60 

29.75 

tt 

0 

31.60 

20 

0 

22.60 

tt 

5.60 

.   23.60 

tt 

11.06 

29.20 

Fe,Cl,+7H/) 

tt 

11.05 

29.20 

tt 

0 

32.00 

15 

10.75 

23.50 

tt 

14.90 

28.36 

10 

13.80 

23.35 

tt 

17.80 

27.75 

tt 

17.80 

27.76 

0 

18.05 

23.40 

tt 

19.60 

25.93 

(Hager,  1.  c.) 
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Solubility  of  FetCU  in  KC\ +Aq.—<!ontinued. 


Sat.  solution  contains 
per  100  mols.HfO 


molfl.  HCl 


0 

3.25 

0 

3.04 
10.62 
11.50 
10.70 

0 
13.40 

0 
15.70 

0 

17.20 
17.15 

0 

7.50 
19.50 

0 

11.05 
15.80 
21.25 
14.90 
16.40 
17.80 
18.80 
24.50 
24.12 
26.00 
24.95 
26.05 
27.30 


mols. 
FeCU 


Solid  phase 


35.00 
39.95 
33.50 
33.80 
34.64 
35.60 
38.00 
32.40 
37.45 
31.00 
37.06 
30.24 
34.00 
36.75 
29.00 
29.75 
35.25 
27.90 
29.20 
30.68 
34.25 
28.35 
29.32 
27.75 
28.70 
32.75 
30.04 
32.16 
29.60 
30.50 
32.05 


0 

6.75 

0 

0 
10.25 

3.75 

0 

0 

14.25 
10.70 

0 

0 

19.00 
16.71 

0 

0 

3.25 
21.24 
20.04 

0 

10.70 
14.80 
24.14 
13.40 
27.00 
15.70 
29.20 
31.08 
30.81 


44.0 

50.00 

55.80 

42.50 

50.00 

57.25 

59.00 

41.40 

50.00 

55.25 

61.00 

40.64 

50.72 

53.60 

62.00 

39.92 

39.95 

49.33 

52.50 

39.00 

38.00 

38.70 

50.10 

37.45 

50.80 

37.06 

42.70 

46.85 

47.65 


FeiCl«+6H,0 


Fe,CU+4H|0 


Sat.  solution  contains 

per  100  mols.  HjO 

t<* 

Solid  phase 

mols. 

moU.  HCl 

FeCU 

33 

30.45 

48.70 

30 

17.15 

36.75 

(( 

31.20 

43.49 

it 

33.80 

47.80 

tt 

32.60 

49.93 

25 

19.50 

35.25 

tt 

20.60 

35.34 

tt 

31.34 

41.58 

tt 

33.00 

43.00 

tt 

34.65 

44.80 

20 

21.25 

34.25 

tt 
tt 

28.81 
34.23 

37.57 
42.02 

Fe,Cl«+4H,0 

ft 

35.40 

43.16 

15 

29.40 

36.50 

tt 

33.60 

40.03 

10 

24.50 

32.75 

tt 

35.04 

39.95 

0 

26.00 

32.16 

tt 

34.60 

38.11 

—10 

27.30 

32.05 

it 

33.56 

36.25 

—20 

30.08 

32.76 

tt 

32.65 

35.44 

45 

0 

58.00 

tt 

31.28 

50.08 

tt 

40.65 

48.60 

40 

0 

58.00 

tt 

27.00 

50.80 

it 

42.01 

48.64 

Fe,CU 

35 

0 

58.00 

anhydrous 

tt 

29.01 

50.33 

tt 

37.04 

49.20 

30 

0 

58.00 

tt 

32.60 

49.93 

tt 

34.40 

49.72 

40 

42.50 

47.52 

tt 

42.01 

48.64 

35 

39.47 

46.57 

It 

37.04 

49.20 

30 

40.21 

42.54 

i( 

38.20 

44.70 

tt 

35.55 

47.30 

tt 

34.40 

49.72 

25 

40.41 

40.25 

tt 

39.03 

41.38 

tt 

35.74 

45.24 

20 

39.50 

39.25 

FcCU,  2HC1, 

tt 

35.40 

43.16 

mfi 

10 

38.62 

37.48 

tt 

37.46 

38.33 

tt 

36.30 

38.70 

tt 

35.04 

39.93 

0 

37.27 

36.60 

It 

34.60 

38.11 

—10 

37.92 

35.32 

(( 

34.54 

36.00 

tt 

33.56 

36.25 

—20 

37.80 

34.50 

tt 
tt 

34.10 
32.56 

34.84 
35.44 

oo^le 
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Solubility  of  FejCU  in  HCl+Aq.— CorUtnued. 


Sat.  BohitioD  contaiiu 
per  100  moll.  HiO 


mob.  HCl 


mob. 
FeCli 


Solid  phase 


—  4.5 


20.60 

24.50 

20.66 

25.74 

23.42 

27.40 

29.10 

24.73 

26.18 

21.75 

24.41 

21.50 

23.25 

21.35 

21.73 

21.84 

19.73 

25.50 

24.42 

28.45 

28.20 

27.04 

20.48 

20.54 

24.90 

18.94 

28.75 

20.34 

31.42 

28.53 

28.25 

30.25 

26.05 

30.50 

24.50 

15.83 

28.40 

31.89 

19.44 

12.10. 

22.83 

11.63 

25.20 

11.60 

27.20 

11.31 

31.08 

11.51 

34.13 

12.90 

33.93 

31.77 

30.08 

32.76 

28.70 

32.88 

10 

12.01 

11.99 

it 

19.78 

14.02 

tt 

20.95 

16.20 

(t 

20.25 

20.20 

ti 

17.73 

20.70 

it 

15.44 

19.65 

12.5 

22. U 

16.69 

15 

21.30 

9.65 

it 

24.50 

15.83 

20 

9.96 

9.94 

a 

13.32 

8.57 

a 

16.90 

7.35 

ti 

18.97 

7.16 

a 

20.56 

7.08 

a 

23.40 

7.20 

ti 

24.85 

9.88 

ti 

25.20 

11.60 

it 

25.40 

12.37 

tt 

25.59 

13.39 

FcCk  2HC1, 
8H,0 


Ferf:U,2HCl, 
12HiO 


(Roozeboom  and  Sohreinemakers,  Z.  phys. 
Ch.  1894, 15.  633.) 

SolubiUty  of  FeiCl4+NH4Cl. 
See  NH4Cl+Fe,Cl4  under  NH4CI. 

SolubiUty  of  FejCU  in  CsCl. 
See  CsCl+FetCU  under  CsCl. 


SolubiUty  of  FeCU+KCl  in  H,0  at  21**. 

Subatanoe  added 

PU.  by  wdsfat  aol.  in  100 
pta.  oiaolutioa 

FeCli  gramt 

KCl  grams 

FeCli 

KCl 

0 

25 

0 

34.97 

13 

28 

13.44    * 

24.45 

18 

21 

23.18 

16.54 

3 

18.5 

28.05 

11.69 

28 

16 

35.72 

11.68 

31 

10.5 

36.62 

11.19 

36.2 

9 

37.35 

13.67 

41.5 

8 

42.03 

7.88 

46.5 

6 

51.69 

7.54 

52 

0.5 

155 

0 

83.89 

6 

(Hinrichsen  and  Sachsel,  Z.  phys.  Ch.  1904, 
60.95.) 

FediH-NaCl. 

SolubUity  of  FeCU+NaCl  in  Hrf)  at  21*. 


Substance  added 

Pu.  by  weight  sot  in  100 
pts.  of  solution 

FeCla  grams 

NaCl  grams 

FeCli 

NaCI 

0 

3.6 

0 

36.10 

1.8 

3.0 

24.27 

9.10 

3.6 

2.5 

25.40 

8.45 

5.5 

2.0 

26.40 

5.25 

7.2 

1.5 

38.15 

3.90 

9.0 

1.0 

43.38 

2.45 

10.8 

0.5 

46.75 

2.11 

10.8 

0 

83.39 

0 

(Hinrichsen  and  Sachsel,  Z.  phys.  Ch.  1904, 
60.94.) 

SolubiUty  of  FeClj  in  NaClH-Aq  at  f. 


10 

10 

10 

20 

20 

20 

30 

30 

30 

50 

50 

40 

40 

30 

30 

17.6 

17.6 


FeCli 

NaCl 

40 

20 

60 

20 

100 

20 

60 

20 

80 

20 

100 

20 

70 

30 

90 

'  30 

110 

30 

30 

20 

45 

20 

35 

30 

50 

30 

30 

20 

45 

20 

30 

20 

50 

20 

%  of  Fe  in 
the  sohitioo 


15.2 

15.2 

15.16 

16.2 

16.18 

16.2 

17.7 

17.6 

17.67 

23.5 

23.9 

25.4 

25.5 

23.8 

24.0 

24.47 

24.5 


(Hinrichsen  and  Sachsd,  Z.  phys.  Ch.  1904, 
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Difficultly  8oL  in  AsBrt.  (Walden,  Z. 
iKTg.  1902,  89.  374.) 

Attacked  by  liquid  NOs  in  the  presence  of 
kmoes  of  moisture.  (Frankland,  Chan.  Soc. 
I»l,79.  1361.) 

SoL  in  liquid  SOs.  (Walden,  B.  1899,  32. 
B64.) 

SoL  in  aloc^ral  ether,  acetic  ether  (Cann. 
:.  R.  102.  363),  and  acetone  (Krug  and 
i'Elroy.  J.  anal.  Ch.  6. 184). 

SI.  0ol.  in  ethylamine.  (Shinn,  J.  phys. 
3»em.  1907,  11.  538.) 

Sol.  in  bcaixonitrile.  (Naumann,  B.  1914, 
IT.  1369.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
909,  48.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
^10,  48.  314.) 

1  g.  FeCU  is  sol.  in  1.59  g.  acetone  at  IS"". 
Jp.gr.  of  sat.  solution  IS^M*"- 1.160.  (Nau- 
nann,  B.  1904,  37.  4333.) 

Sol.  in  acetone  and  in  methylal.  (Eidmann, 
:.  C.  1B99,  n.  1014.) 

Sol  in  quinoline.  (Beckmann  and  Gabel, 
t.  anorg.  1906,  51.  236.) 

SL  sol  in  CSi.  (Arctowski,  Z.  anorg.  1894, 
1.257.) 

MoL  weight  determined  in  pyridine. 
[Werner,  Z.  anorg.  1897, 15.  22.) 

Sybkflied. 

Sol.  in  AsQi,  POCU,  SOsClt  and  PBr,;  si. 
nl  in  PClt.  (Walden,  Z.  anorg.  1900,  85. 
214j 

The  salts  with  differ^t  amts.  of  crystal 
B|0  have  different  solubilities.   (Rooseboom. 

-|-4H,0.    Melts  in  crystal  HjO  at  73.5**. 

100  mols.  HaO  dissolve  mols.  FesCU  from 
Fe,CU+4H,0  at  f. 


t« 

Mob. 
FeiCU 

t«» 

Moll 
FeiCU 

t** 

Mola. 
FeiCU 

50 
55 
60 

19.96 
20.32 
20.70 

69 

72.5 

73.5 

21.53 
23.35 
25.00 

72.5 

70 

66 

26.15 
27.90 
29.20 

(Rooseboom,  Z.  phys.  Ch.  10.  477.) 
+5H,0.   Correct  formula  for  -|-6H/)  salt. 


lOO  mols.  HtO  dissolve  mols.  FesCk  from 
Fe^CU+5Kfi  at  t^ 

t' 

Mob. 
FesCk 

f 

Mob. 
FesCk 

t« 

Mob. 
FetCU 

12 
20 

27 

12.87 

13.95 

14.85 

30 
35 
50 

15.12 
15.64 
17.50 

55 
56 
55 

19.15 
20.00 
20.32 

(Rooseboom.) 

Mehs  in  aystal  HsO  at  31''  (Engel,  C.  R. 
IM.  1706);  at  56''  (Rooseboom). 

+6HsO.  Very  deliquescent.  Sol.  in  al- 
coboL  Ether  dissolves  out  FetCk. 


M.-pt.  is  31**.    (Ordway.)    Contains  only 
5HsO.    (Rooseboom.) 

+7H|0.    Melts  m  crystal  H,0  at  32.5*. 

100  mols.  HsO  dissolve  mols.  FotCU  from 
FeiCl4i+7H/)  at  t*. 


f 

Mob. 
FeiCU 

f 

Mob. 
FeiCU 

t** 

Mob. 
FeiCU 

20 
27.4 

11.35 
12.15 

32 
32.5 

13.55 
14.99 

30 
25 

15.12 
15.54 

(Rooseboom.) 

+12HsO.    Less  deliquescait  than  FcsCU 
or  Fe,Cl«+5HjO. 

100  mols.  H|0  dissolve  mols.  FcsCk  from 
Fe,CU-hl2H80att*. 


*o 

Mob. 

Mob. 

Mob. 

FeiCU 

t 

FeiCU 

t 

FeiCU 

—55 

2.75 

30 

5.93 

27.4 

11.20 

-41 

2.81 

35 

6.78 

20 

12.15 

—27 

2.98 

36.5 

7.93 

10 

12.83 

0 

4.13 

37 

8.33 

8- 

13.70 

10 

4.54 

36 

9.29 

20 

5.10 

30 

10.45 

.... 

(Rooseboom.) 

Sol.  in  alcohol.   Ether  dissolves  out  FetCU. 
Melts  in  crystal  HsO  at  37''  (Rooseboom) : 
at  35.5*  (Ordway). 

Ferric  hydrogen  chloride,  FeCU,  HCl+2HsO. 

Decomp.  by  HsO.  (Sabatier,  Bull.  Soc.  (2) 
197.) 

More  sol.  in  HsO  than  FeClt.  (Engel,  C.R. 
104. 1708.) 

For  solubility,  see  FeClt+HCl,  under 
ferric  chloride. 

+6HsO.  (Rooseboom  and  Schreinemak* 
ers.) 

For  solubility,  see  FeCli+HCl,  imder 
ferric  chloride. 

Ferrous  lithium  chloride,  FeCU,  LiCl+3HsO. 
(Chassevant,  A.  ch.  (6)  30.  17.) 

Ferrit  magnesium  chloride,  FeCli,  MgCIsH- 
HsO. 
Deliquescent.    (Nemnann,  B.  18.  2890.)  . 

Ferrous  mercuric  chloride,  FeCls,  HgCIs+ 
4HsO. 
Deliquescent,    (v.  Bonsdorff.) 

Ferric  nitrosjd  chloride,  FeCU,  NOCl. 
Very  deliquescent.     (Weber,   Pogg.   118. 

477.) 

Ferric  phosphoric  chloride,  FeCU,  PCU. 
Decomp.  by  HsO.    (Baudrimont.  A.  ch.  (4) 

2.15.)  Digitized  by  V     ^^^"^ 
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Iron   (ferrous)    potassium    chloride,  FeCls, 
2KCl-f2H,0. 
Sol.  in  H,0.    (Berzelius.) 

Ferric  potassium  chloride,   FeClj,   2KC1+ 

A  little  HjO  dissolves  out  FeClj.  (Fritzsche 
J.  pr.  18.  483.) 

Sol.  in  H2O.  (Walden,  Z.  anorg.  1894,  71. 
332.) 

Ferric  rubidium  chloride,  FeCU,  3RbCl. 

Easily  sol.  in  H,0.  Insol.  in  HCl+Aq. 
(Godeffroy,  Arch.  Pharm.  (3)  9.  343.) 

FeCl,,  2RbCl+H,0.  Decomp.  by  Hrf). 
(Neumann,  A.  244.  329.) 

Sol.  in  H,0.  (Walden,  Z.  anorg.  1894,  7. 
332.) 

Ferric  sulphur  chloride,  FeCli,  SCI4. 

Very  sensitive  toward  heat  and  moisture. 
(Ruff,  B.  1904,  37.  4518.) 

Ferric  thalUum  chloride,  FeCli,  3T1C1. 

Decomp.  by  H2O.  Can  be  crystallised  from 
HCl+Aq.    (Wdhler,  A.  144. 250.) 

Terrous  chloride  ammonia,  3FeCls,  2NH|. 

Decomp.  by  H|0.  (Rogstadius,  J.  pr.  86. 
310.) 

FeCl,,6NH,.  Loses  4NH,  at  100°.  (MiUer, 
Am.  Ch.  J.  1895,  17.  577.) 

FeCU,  2NHj.   Decomp.  in  the  air  (Miller). 

Ferric  chloride  ammonia,  FeCU,  NH|. 

Slowly  deliquescent.  Sol.  in  H2O  with 
evolution  of  heat.    (Rose,  Pogg,  24. 302.) 

FeCli,  6NH|.  Not  deliquescent;  not  sol. 
in  H2O;  sol.  in  HCl  with  decomp.  (Miller, 
Am.  Ch.  J.  1895,  17.  577.) 

Loses  NHi  to  give  FeCl,,  5NH,,  and  FeCl,, 
4NH,. 

Ferric  chloride  cyanhydric  add,  FeCli,  2HCN. 
Deliquescent.    (Klein,  A.  74.  85.) 

Ferrous  chloride  nitric  oxide,  FeCIi,  NO. 

Sol.  in  HjO  without  evolution  of  gas. 
(Thomas.  C.  R.  1895,  121.  204.) 

•  -f  2H2O.  Sol.  in  cold  H2O  without  decomp. 
(Thomas,  C.  R.  1895,  120.  448.) 

2FeCl«,  NO.  Very  hydroscopic.  (Thomas, 
C.  R.  1895,  121.  129.) 

lOFeClj,  NO.  Very  hygroscopic.  (Thomas 
C.  R.  1895,  121.  128.) 

Ferric  chloride  nitric  oxide,  FeiCk^  NO. 

Very  hygroscopic.  Loses  NO  when  ex- 
posed to  the  air. 

2FejCl«,  NO.  Very  hygroscopic.  In  con- 
tact with  H,0  gives  off  NO.  (Thomas,  C.  R. 
1895,  120.  447.) 


Iron  (ferrous)  fluoride,  FeFt. 

SI.  sol.  in  HsO;  insol.  in  alcohol  and  ether. 
Partly  sol.  in  hot  HCl-f  Aq;  slowly  sol.  in 
cold,  easily  in  hot  UNO*;  decomp.  by  HjS04, 
(Poulenc.C.  R.  115.  941.) 

-f8H,0.  Difficultly  sol.  in  H,0;  more 
easily  if  it  contains  HF.    (Berzelius.) 

Ferroferric  fluoride,  FeFi,  FeF,-|-7H,0. 

Sol.  in  dil.  HF-fAq.  (Weinland,  Z.  ancung. 
1899,  22.  268.) 

Ferric  fluoride,  FeFj. 

SI.  sol.  in  HtO:  insol.  in  alcohol  or  ether. 
SI.  attacked  by  HNO,,  HCl,  or  H,S04+Aq. 
(Poulenc,  C.  R.  115.  941.) 

-f  4HH2O.  More  sol.  in  hot  than  cold  H,0. 
Insol.  in  alcohol.  (Scheurer-Kestner,  A.  ch. 
(3)  68.  472.) 

Ferric  nickel  fluoride,  FeFs,  NiFi+7HsO. 

SI.  sol.  in  dil.  HF+Aq.  (Weinland,  Z. 
anorg.  1899,  22.  268.) 

Ferrous  potassium  fluoride,  FeFi,  KF+2HsO. 
(Wagner,  B.  19.  896.) 
FeF2,2KF.   SI.  sol.  in  H,0.    (Berzelius.) 

Ferric  potassium  fluoride,  FeFi,  2KF. 

Somewhat  sol.  in  HsO,  especially  if  hot. 
(Berzelius.) 

+HsO.    (Christensen,  J.  pr.  (2)  86. 164.) 
FeF,,  3KF.    Properties  as  above.     (Ber- 
zelius.) 

Ferric  sodmm  fluoride,  FeFi,  2NaF+HHiO. 

Rather  easiljr  sol.  in  HsO.  Solution  de- 
comp. on  heatmg.  Very  sol.  in  FeCli+Aq. 
(NicW^,  J.  Pharm.  (4)  10.  14.) 

FeF,,  BNaF.    (Wagner,  B.  19.  896.) 

Ferric  thallous  fluoride,  2FeF,,  3T1F. 

Sol.  in  hot  HjO,  less  sol.  in  cold.  81. 
sol.  in  HF.  (Ephraim,  Z.  anorg.  1909,  6L 
239.) 

Ferrous  titanium  fluoride. 
See  Fluotitanate,  ferrous. 

Ferric  zinc  fluoride,  FeF,,  ZnFs+7HsO. 

ST.  sol.  m  dil.  HF+Aq.  (Weinland,  Z. 
anorg.  1899,  22.  269.) 

Ferrous  hydroxide,  FeOsHs. 

Sol.  in  160,000  pts.  H/).  (Bineau,  C.  R, 
41.  509.) 

Insol.  in  KOH,  or  NaOH-fAq.  Sol.  in 
NH4  salts+Aq.  SI.  sol.  in  NaCH,0,+Aq. 
(Mercer.) 

Not  pptd.  in  presence  of  Na  citrate.  InsoL 
in  boihng  cane  sugar+Aq,  but  sl.  sol.  wh«i 
KOH  has  been  addied.    Not 


of  much  HsCiHiO,. 


Not  pptd.  in 

(Rose.) 
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Solubility  in  glycaine+Aq  oontaining 
sbout  60%  by  vol.  of  ^ycerine. 

100  ccm.  of  the  solution  contain  1.0  g.-FeO. 
Mall^,  Z.  anorg.  1905,  43.  322.) 

Iron  (ferric)  hydroxides,  FesOt,  xHtO. 

Many  indefinite  compounds  of  FesOt  and 
HjO  are  known,  and  uncertainty  exists  as  to 
their  composition. 

Accordmg  to  van  Bemmelen  (R.  t.  c.  7. 106) 
there  are  probably  no  true  definite  compoimds 
j  d  FesO,  and  HtO. 

I  According  to  Tommasi  (B.  12. 1924,  2334). 
there  are  two  series  of  Fe  hydroxides,  a,  red 
hydroxides,  and  /3,  ydlow  hydroxides. 

a  Hydroxides.  FesO«H«  (unstable),  FciOt, 
2Hrf)  (loses  H,0  at  50**),  and  Fe«0,,  H,0  (loses 
H,0  at  927. 

SoL  in  oil.  adds  and  in  FesCkH-Aq.  and 

pptd.  from  the  latter  solution  by  Na^SOi,  or 

H,S04-|-Aq. 

^  fi  Hvdroxides.    FeiO»He  (stable  bdow  70"), 

•Te/),,  2Hrf)  (loses  H,0  at  105**),  FciO,,  H,0 

(loses  HtO  at  IdO""). 

SI.  sol.  in  acids,  and  insol.  in  FesCk+Aq. 
(Tommasi.) 

The  following  more  or  less  uncertain  data 
are  riven. 

2FejO|,  HtO.  Sol.  in  HCIH-Aa.  Very  si. 
»L  in  HNOiH-Aq.  (Davies,  Chem.  Soc. 
;2)  4. 69.) 

Min.  Turgite. 

FetOt,  HiO.  Insol.  in  cold  adds,  difficultly 
8q1.  in  warm  HCl  and  HtS04+Aq,  and  especi- 
ally in  warm  HNO,+Aq.  (Schiflf,  A.  114. 199.) 

Mm.  Gdihite, 

2FeiO|,  3HtO.  SI.  sol.  in  tartaric,  citric, 
or  acetic  adds,  but  easily  sol.  in  HCl+Aq. 
(Wittetein.) 

Scarcely  attacked  by  cone.  HNOt,  or  HCl-h 
Aq.  Sol.  m  acetic  add  or  dil.  HNOi,  or  HCl + 
Aq,  frc»n  which  solution  it  is  pptd.  by  trace  of 
alkali  salts.    (St.  GiUes.) 

Min.  LimoniU. 

3FetOi,  5HtO.    (Muck.) 

FetO,,  2HtO.    Easily  sol.  in  HQ+Aq. 

Min.  Xanthosiderite. 

FeiOt.  3HsO.  SI.  sol.  in  acetic  add  of  1.03 
q>.  IT.,  out  eadly  sol.  if  of  1.076  sp.  p.  Sol. 
in  mineral  adds.    (Limb^^er,  J.  B.  1863. 70.) 

Ptotd.  FetO,.  xH,0*FetO«H,(?).  Insol. 
in  HtO,  or  in  solutions  of  the  alkalies  or  NH4 
adts.  When  recently  pptd.  is  easOy  sol.  in 
aeids.    (Fresenius.) 

81.  soL  in  NH4OH,  and  NH4  salts+Aq. 
(O^ing.) 

Apparently  insol.  in  NH4CI,  or  (NH4)tC0, 
+Aq.    (Brett,  1837.) 

SI.  sol.  in  cone,  but  mBcA.  in  dil.  KOH+Aq. 
(Chodnew,  J.  pr.  28.  221.) 

8.  sol.  m  v«y  cone.  KOH-|-Aq  free  from 
00^    (V6ldcer,  A.  59..34.) 

Not  at  all  sol.  in  pure  cone.  KOH+Aq, 
aohtbOity  noticed  by  previous  observers  being 
onsed  by  the  presence  of  sOidc  add.  (Sand- 
rock.) 


SI.  sol.  in  cone,  alkali  carbonates  H-Aq. 

When  freshly*pptd.,  it  is  not  acted  upon  by 
cone.  K|CX)t-|-Aq.    (Grotthaus.) 

Readily  sol.  in  cone.  (NH4)tCOt+Aq,  but 
pptd.  by  addition  of  HtO. 

Sol.  in  excess  of  (NH4)tCX)t+Aq  when 
pptd.  by  that  reagent.    (Wohler.) 

Sol.  in  solutions  of  the  alkali  bicarbonates. 
(Berselius.) 

Sol.  in  aqueous  solutions  of  water-^ass.* 
(Ordway.) 

Immediately  dissolved  by  HtSOt+Aq. 

Sol.  in  NH4F-|-Aq.  (Hdmholt,  Z.  anorg. 
3. 124.) 

Sol.  in  cone.  Alj(S04)t-f-Aq.  (Schndder, 
B.  23.  1352.) 

SI.  sol.  in  a  solution  of  MgC0i(7).  (Bia- 
chof). 

Insol.  in  ethylamine,  or  amylamine+Aq. 
(Wurtz,  A.  ch.  (3)  30.  472.) 

Sol.  m  boiling  solution  of  Bi(NO|)i,  with 
pptn.  of  BitOi.    (Persoz.) 

Sol.  in  CrtCk+Aq;  aft^  3  months  15  mols. 
FetOeHc  were  dissolved  by  1  mol.  CrtCl«. 
(B^champ,  A.  ch.  (3)  57.  296.) 

Insol.  m  fmnaric  add,  even  when  freshly 
pptd. 

When  recently  pptd.,  it  is  easily  sol.  in 
KHC4H408-|-Aq,  but  after  dr3dng  it  is  dif- 
ficultly sol.  therein. 

When  moist  easily  sol.  in  HtC4H406+Aq, 
but  after  drying  is  scarcdy  sol.  therein  when 
cold,  and  only  si.  sol.  when  hot.   ( Werther.) 

Easily  sol.  in  acetic,  dtric,  and  other  adds. 
(Witt8*ein.) 

Solubility  in  glycerine+Aq  containing 
about  60%  by  vol.  of  glycerihe. 

100  com.  of  the  solution  contain  0.8  g. 
FetO,.    (MUUer,  Z.  anorg.  1905,  48.  322.) 

E^asily  sol.  in  aqueous  solution  of  sucrates 
ofCa,Ba,Sr,K,  Na.    (Hunton,  1887.) 

Unacted  upon  by  cane  sugar 4- Aq.  (Qlad- 
stone») 

SI.  sol.  in  cane  sugar  H-Aq,  from  which  it  is 
pptd.  by  (NH4)tS+Aq,  but  not  by  NH4OH, 
or  K4FeCeNt+Aq.    (Peschier.) 

Solubility  of  FesOeHe  in  su^ar  solutions.  1  I. 
of  sugar  solution  of  given  strength  dis- 
solves mg.  of  FeiOeH«. 


%  Sugar* 

Mk.  Fe«0«H« 

at  17.4* 

at  45' 

at75« 

10 
30 
50 

3.4 
2  3 
2.3 

3.4 
2.7 
1.9 

6.1 
3.8 
3.4 

(StoUe,  Z.  Ver.  Zuckerind.  1900,  60.  340.) 

Not  pptd.  from  solutions  by  alkalies  or 
alkali  carbonates  in  presence  of  many  organic 
substances,  as  tartaric  acid,  sugar,  etc. 

Not  pptd.  by  NH4OH  from  solutions  con- 
taining Na4Pa(57.    (Rose,  Pogg.  76.  19.) 

Not  pptd.  by  NH4OH  in  presence  of  Na 
dtrate.    (Spiller.)   Digitized  by  V^OOglC 
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SolubU,  (a)  By  dtatytU,  Solutions  oon- 
taining  1%  can  be  oonoentfated  aomewhat, 
wher^pon  they  gelatinise.  They  also  gela- 
tinise by  cold,  or  addition  of  traces  of  H2SO4, 
alkalies,  alkali  carbonates  or  sulphates,  or 
nwtral  salts,  not,,  however,  by  HCl,  HNO|, 
alcohol,  or  sugar.    (Graham,  A.  Ifil.  46.) 

When  a  dil.  solution  oi  a  solid  oiganic  acid, 
or  an  alkali,  or  salt  is  added  to  a  dialysea 
solution  of  FeiOAi  a  ooa^ulum  sol.  in  HsO 
is  formed,  but  if  the  solutions  are  cone,  the 
separating  ooagulum  is  no  longer  sol.  in  HsO. 
(Athenstadt.  C.  C.  1871.  822.) 

(6)  Pean  St.  Gille$*  hydroxide,  or  meta-iron 
hydroxide,  Sol.  in  HsO.  Pptd.  from  solution 
bv  traces  of  H,SO|,  HCl,  HNO,+Aq,  and 
aflcalies;  theppt.  is  insol.  in  cold  adds,  but 
«)L  in  pure  H,0.  (Pean  St.  Gilles,  A.  ch.  (3) 
46. 47.)     . 

See  also  table  by  Krecke  in  the  article  on 
ferric  chloride. 

Iron  (Ferroferric)  hydroxide,  Fef04,  HsO  (?). 
Sol.  in  acids. 
Fe,04,  4HsO.    (Lefort.) 

Ferrous  iodide,  Fels. 

Very  deliquescent.  Sol.  in  HsO.  Solution 
decomp.  on  evaporating. 

-|-4HsO.  Very  dekguescent;  si.  sol.  in 
HsO;  sol.  in  ether.  (Jackson,  Am.  Ch.  J. 
1900,  24.  19.) 

+5HsO.  Deliquescent.  Sol.  in  alcohol. 
Sol.  in  sugar +Aq,  and  solution  is  much  more 
stable  than  aqueous  solution.  Easily  sol.  in 
glycerine. 

Insol.  in  methylene  iodide.  (Retgers,  Z. 
anorg.  8.  343.) 

+6H,0,and+9HsO.  Very  soL;  pptd.  from 
cooled  aq.  solution.  (Volkmann,  C.  C.  1894, 
n.611.)  ^ 

Fenk  iodide,  Feli. 

Has  not  been  isolated.  Solution  of  I  in 
Fels+Aq  in  the  molecular  ratio  of  I :  Fels 
probably  contains  Fels. 

Very  sol.  in  liquid  NH|.  (Franklin,  Am. 
Ch.  J.  1898,  20.  828.) 

Ferrous  mercuric  iodide,  Fels,  2HgIs+6HsO. 
As  the  corresponding  Mg  salt.    (Duboin. 
C.  R.  1907,  145.  714.) 

Ferrous  iodide  ammonia,  Fels,  6NH|. 

Decomp.  by  HsO.  (Jackson,  Am.  Ch.  J. 
1900,  24. 27.) 

Ferrous  mercuric  iodide. 

Very  deliquescent.  Decomp.  by  HsO:  sol. 
in  HCsHsOs  or  alcohol. 

Iron  molybdenlde,  FeMos. 

Attacked  by  HCl+Aq  with  difficultly 
*^'  in  hot  cone.  HsS04.    (Steinacker.) 


Iron  nitride. 

Easily  decomp.  by  HsO  ^dien  findy  pow 
dered.    (Rossd,  C.  R.  1895.  121.  942.) 

FesN.  Easily  sol.  in  HNO,,  HCL  CM- HsSO 
+Aq.  Very  slowly  decomp.  by  HsO.  (Siahl 
Schmidt,  Fom.  126.  37.) 

Sol.  in  HCl  with  decomp.:  decemp.  h% 
steam  and  by  H,S  at  200^.  (Fowler,  C.  N 
1894,  68.  152.) 

Fe»Ns.  Probably  the  same  as  the  above 
compound.    (Rogstadius,  J.  pr.  86.  307.) 

Iron  nitrososulphantimonate,  Fe4S(NO)cSb,S». 

(Low,  C.  C.  1865.  948.) 

Does  not  exist,  but  was  impure  sodium  fer 
rotefronitrososulphide.     (Pawel,  B.  15.  2600.J 

Iron  nitrososulphides. 

See  Ferro/e^-onitrososulphjdric  add  and 
FerroA^ptonitrososulphide,  ammooium. 

Fe,S.Hs(N0)4.    (ftoussin,  C.  R.  46.  224.) 

FeA(NO)4+2HsO.  (Porciinsky,  A.  Ii5- 
302.) 

Fe,S»(N0)i.+4HA  (Rosenberg,  B.  1 
3120 

Tne  compound  to  which  the  above  formula 
were  given  was  impure,  according  to  Pawel  (B. 
12.  1407  and  1949:  15.  2600),  and  contained 
more  or  less  Na  or  NH4.  Pawd  considers  the 
substance  as  NH4  salt  of  ferroAeptonitroeo- 
sulphydric  acid,  which  see. 

FeAN»Of -flHHsO.  Sol.  in  HsO,  alcohol, 
ether,  CHCli,  acetone  and  ethyl  acetate. 
Insol.  in  benzene  and  light  petroleum.  (Marie, 
C.  R.  1896,  122.  138.) 

Iron  sodium  nitrotosulphide,  3NasS,  FesSi, 
2N0. 
(Rouasin.) 

Na«Fe,Ss(NO)i..    (Rosenberg.) 
Correct  formula  is  NasSs(N(J>)4Fes,  sodium 
ferrote^ronitrososulphide. 

Iron  nitrosotulphocarfoooate,  FeiS(NO)cCSs+ 
3HsO. 

(Low,  C.  C.  1865.  948.) 

Correct  formula  is  NaSt(NO)rFe4+2HsO, 
sodium  ferroAeptonitrosoeulphide.  (Pawel, 
B.  15.  2600.) 

Ferrous  oxide,  FeO. 

Insol.  in  HsO.    Sol.  in  acids. 

Easily  sol.  in  HCl,  and  HNOi+Aq;  nearly 
insol.  in  HsS04,  even  when  heated.  (TisMD- 
dier,  C.  R.  74.  531.) 

Ferric  oxide,  FcsOi. 

Attacked  by  adds  with  difficulty,  the  more 
so  the  higher  it  has  he&i  heated.  HQ+Aq 
is  the  best  solvent,  in  which  it  is  more  quiiakly 
soL  by  long  digestion  at  a  gentle  heat  thaa 
by  boiling.    (Fresenius.) 

Most  easily  soL  in  16 jpts.  of  a  mixture  of 
8  pts.  HsS04  and  3  pts.  HiO.    (Mitscherlich, 

J.  pr.  81.  llQ^itizedbyV^OOgie 
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Sdubiliiy  of  FejOi  in  HF+Aq  at  25*. 


N-HF 


O^N-HF 


0.25N-HF 


equal  am ta. 
N-HF+N-HCl 


Time 


4J4  hra. 
21Ji    " 
45Ji    " 


2K  " 

SH  " 

24Ji  " 

142J4  " 


2H  " 

8J^  " 

23?|  " 

96 

264  " 


O.  FctOi  in 

10  ccm.  of 

the  solution 


0.1581 
0.2235 
0.2279 


0.0579 
0.0884 
0.1045 
0.1162 


0.0180 
0.0345 
0.0475 
0.0534 


0.1011 
0.1611 
0. 1976 
0.2223 
0.2297 


(Deuasen,  Z.  anorg.  1905,  44.  414.) 


Solubility  of  FejO,  in  HQ-f  Aq  at  25*". 


N-Ha 


O^N-Ha 


0.25N-HC1 


equal  vol. 
N-HCl+N-NaF 


Time 


4^  bra. 
21H    " 
45fi    " 


2H 

8H 

23H 

56  J^ 


2ii 

24  Ji 
142H 


2H 

23  Ji 

72H 
215 


O.  FesOi  in 
10  ocm.  of 
the  solution 


0.0409 
0.1230 
0.2125 


0.0126 
0.0188 
0.0382 
0.0672 


0.0040 
0.0054 
0.0120 
0.0306 


0.0444 
0.0640 
0.0743 
0.0757 
0.0766 


(DeuflBen,  L  c.) 
Solubility  of  Fe^Ot  in  N-oxalic  add  at  25"" 


Time 

O.  FetOa  in  10  com.  of 
the  solution 

l^hn. 

6J4    '1 

94    "" 

0.0310 

0.0790 

.  0.1960 

0.2326 

(Deuasen.) 


Absolutely  insol.  in  Brt+Aq.    (Balard.) 

Insol.  in  hot  NH4CH-Aq.    (Rose.) 

Insol.  in  KOH+Aq.  (Chodnew,  J.  pr.  28. 
222.) 

Slowly  sol.  in  an  aq.  solution  of  calcium 
hydrogen  carbonate.  The  velocity  of  the 
reaction  may  be  much  increased  by  the  addi- 
tion of  small  amounts  of  alkali  sulphate  or 
CaS04.    (Rohland,  Z.  anal.  1909,  48.  629.) 

Insol.  in  benzonitrile.  (Naumann,  B.  1914, 
47. 1370.) 

Insol.  m  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  37.  4329.) 

Solubilit>;  in  (calcium  sucrate+sugar)  +Aq. 

1  1.  solution  containing  418.6  g.  sugar  and 
34.3  g.  CaO  dissolves  6.26  g.  FetOs;  296.5  g. 
sugar  and  24.2  g.  CaO  dissolves  4.71  g.  FesOi; 
174.4  g.  sugar  and  14.1  g.  CaO  dissolves  3.03  g. 
FetOi.    (Bodenbender,  J.  B.  1865.  600.) 

Solubility  of  FesOi  in  sugar  solutions.  1  1. 
of  sugar  solution  of  given  strength  dis- 
solves mg.  FesOi. 


%  Sugar 

mg.  FejOi 

at  17.5» 

at  45* 

10 
30 
50 

1.4 
1.4 
0.8 

2.0 

i!i 

(Stolle,  Z.  Ver.  Zuckerind,  1900,  60.  340.) 

Calcined, 
Solubility  of  calcined  FejOi  in  acids  at  25*. 


Acid 

Time 

g.  FesOa  in 

10  ccm.  of  the 

solution 

N-HF 

4Hhr8. 
43J4    " 
129J^    " 

0.0889 
0.2035 
0.2194 

N-HCl 

43j|    " 
139J^    " 

0.0224 
0.1000 
0.1910 

(Deussen,  Z.  anorg.  1905,  44.  413.) 

See  also  Ferric  hydroxide. 
Min.  HematiU.    Rather  easily  sol.  in  HCl 
+Aq,  but  not  readily  sol.  in  other  acids. 

Af etoiron  oxide. 
See  Ferric  hydroxides. 

Ferroferric  oxide,  6FeO,  FeiOt. 

FeO.  FofOi  -Fe,04.  With  insufficient  HCl 
+Aq  for  complete  solution.  FeO  is  dissolved 
and  FeiOi  left.    (Beraelius.) 

Insol.  in  HNO|+Aq  at  the  ordinary  tem- 
perature.   (Millon.) 

Insol.  in  acetone.    (Naumann,  B.  1904,  37. 

4329.)  Digitized  by  ^OOglC 
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ibility  of  FetOi  in  sugar  solutions.  1  1.  of 
sugar  solution  of  given  strength  dissolves 
mg.  Fe?04. 


%  Sugar 

mg.  FeiO« 

at  I7,b* 

8145* 

atTS* 

10 
30 
50 

10.3 
12.4 
14.5 

10.3 

.  10.3 

10.3 

12.4 
12.4 
14  5 

(Stolle,  Z.  Ver.  Zuck^rind.  1900,  60.  340.) 

Min.  Magnetite,  Insol.  in  HNOi,  but  sol. 
in  hot  HCl+Aq. 

Iron  sesquiojide  zinc  oxide,  FeaOs,  ZnO. 
See  Ferrite,  zinc. 

Ferric  ozybromide. 

Basic  ferric  bromides  containing  three 
equivalents,  or  leas,  of  base  to  one  of  acid 
may  be  obtained  dissolved  in  HsO.  (Ordway, 
Am.  J.  Sci.  (2)  26.  202.) 

The  most  basic  soluble  compound  obtained 
by  three  months'  digestion  of  FeiOeH«  with 
Fe,Bre+Aq,  is  FejBr*,  14Ferf)i.    (B^champ.) 

Ferric  ozychlorides. 

(a)  Soluble.  Fe,OeH.  dissolves  in  FeiCl«+ 
Aq.  By  digesting  until  the  acid  reaction  of 
the  chloride  has  disappeared  a  solution  of 
FeiCle,  2FesOs  is  obtained.  (Pettenkofer, 
Repert.  (2)  41.  289.) 

By  digesting  for  several  days  in  the  cold, 

FeiClti5FetOs  is  obtained,  and  still  more  basic 

compounds  by  further  aadition  of  FejOftHt. 

•  When  the  solution  contains  FesCl«,  12FesOi  it 

felatinises,  but  still  dissolves  completely  in 
UO.  The  most  basic  soluble  compound  is 
FejCU,  20Fe,0,.  (B^champ,  A.  ch.  (3)  67. 
296.) 

If  the  digestion  is  carried  on  several  weeks, 
a  solution  containing  FesCl«,  23FesOs  is  ob- 
tained; this  can  be  boiled  and  diluted  with- 
out pptn.,  but  FejOtHt  is  precipitated  by  the 
addition  of  very  many  salts.  (Ordway,  Sill. 
Am.  J.  (2)  ?6.  197.) 

Solutions  containing  10  or  less  molecules 
FesOi  to  1  mol.  FesCli  can  be  dried  without 
the  oxychloride  becoming  insoluble.  (Ord- 
way.) 

The  above  solutions  do  not  become  cloudy 
by  boiling  or  diluting.    (Philhps.) 

A  very  dil.  solution  of  FeiCUj  lOFcfOt  re- 
mains clear  after  protracted  boiling,  and  may 
be  boiled  without  decomp.  even  when  FejCU, 
20FeiOf  is  present.    (B^champ.) 

HNOi,  and  HCl+Ac]  form  precipitates  in 
the  above  solutions,  which  are  sol.  on  addition 
of  more  HjO.  HjS04+Aq  forms  a  precipi- 
tate insol.  in  HsO.    (B^champ.) 

FeiCl«,  9FeiOi  is  easily  sol.  in  HjO,  weak 
alcohol,  and  glycerine:  but  solutions  are  pptd. 
by  small  amts.  of  H2SO4,  M2SO4,  cftric  or 


tartaric  acids,  or  a  few  drops  of  HCl,  or 
HNO,+Aq.    (Jeannel,  C.  R.  46.  799.) 

Solutions  containing  5  mols.  FetO»  to  1  mol. 
FetCl«  are  completely  precipitated  by  K1SO4, 
NajSOi,  MgSOi,  KNO„  NaNO,,  Zn(NO,),, 
KCl,  NaCL  NH4CI,  CaCl,,  Mga,,  ZnQ,, 
KBr,  orKSCN.    (B^champ.) 

Ba(N0i)3  does  not  precipitate  solutions  of 
less  than  lS-20  FeaOi  to  1  FesCl«. 

Pb(NOt)j  or  Pb(C8H/),)i  do  not  precipi- 
tate solutions  containing  the  compound 
FeiClf,  12FesOi,  but  a  mixture  of  the  two 
salts  causes  complete  precipitation. 

Solution  has  been  obtained  containing  116 
FesOi  to  1  FeCU,  probabhr  owing  to  a  forma- 
tion of  soluble  colloidal  Fe^i.  (Magnier  de 
la  Source,  C.  R.  90.  1362.) 
'  Solubility  determinations  in  the  system 
Fe/),,  HCl  and  HiO,  show  that  at  25**  no 
definite  basic  chloride  is  formed,  but  that  the 
stable  solid  phase  is  one  of  a  saies  of  solid 
solutions  containing  FesOt,  HCl  and  HsO. 
(Cameron,  J.  phys.  Chem.  1907,  11.  694.) 

(/9)  Insoluble.    FejCk  6FesO|+9HsO. 

(1)  By  exposing  FeCliH-Aqto  air.  InsoL 
inHiO;sl.sol.inHCl-fAq.   (WittBtein.) 

(2)  From  FeCli+Aq  and  HNOt.  Insol. 
in  HsO,  and  si.  sol.  in  HCl +Aq,    (B^champ.) 

2Fe,Cl4i,  25FejO,+41H,0.  InaoL  in  H/). 
(B^champ.) 

FesCUj  2Fe,Oi+3HsO.  Decomp.  by  HsO 
with  residue  of  FesOs;  si.  sol.  in  dil.  adds. 
(Rousseau,  C.  R.  110.  1032.) 

FesCle,  3FesOs.  As  above.  (Roiiaseau, 
C.  R.  118.  542.) 

Ferric  ozyfluoride,  3FesOi,  2FeF,-|-4HsO. 
Ppt.    (Scheurer-Kestner.) 

Ferric  oxysnlphide,  FetOs,  3FetS|. 
(Rammelsberg.) 

Iron  phosphide,  FeP. 

Votv  slowly  (Freese),  not  (Hvoslef,  A.  100. 
99)  sol.  in  hot  HCl+Aq.  StiU  more  insoL  in 
dil.  HsSO«+Ag.    (Freese.) 

Slowly  sol.  in  HNOs+Aq,  and  easily  0OL 
in  aqua  regia.    (Struve.) 

Insol.  in  ammonum  citrate H-Aq;  d.  soL 
in  HCl.  (Dennis,  J.  Am.  Chem.  Soo.  1894, 
16.  483.) 

FejP.  Slowly  but  completely  sol.  in  HO, 
or  dil.  HtS04+Aq.  SoL  m  hot  cone.  HaS04» 
in  HNOs,  and  in  aqua  regia.  (Freese^  Pogg. 
182.  225.) 

Insol.  in  all  acids  except  in  a  mixture  d 
HNOs  and  HF.  (Maronneau,  C.  R.  1900, 
180.  657.) 

FeiP4.  Very  slowly  sol.  in  hot  oonc.  HQ+ 
Aq.  0.1  g.  dissolves  by  4  davs'  heating  with 
HCl+Aq;  0.3  g.  dissolves  in  hot  cone  Hi80« 
iniyi  hours;  0.4  ^.  in  2  hours  in  HNOa+Aq. 
Quite  easily  sol.  m  aqua  regia  on  wanning. 
(Freese.) 

FesPi.  Insol.  in  HQ,  HNO,  and  amia 
regia.    Sol.  in  pptassium^ymt^jnunite  solu- 
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tion.  (Granger,  Bull.  Soo.  1896,  (3)  15. 
1086.) 

Fe«P».  Very  slowly  sol.  in  boiling  HCl-h 
Aq.  Easily  sol.  in  HNOt  or  aqua  rogia. 
Stnive,  J.  B.  1860.  77.) 

Mixture.    (Freeee,  Pogg.  182.  225.) 

Almost  insol.  in  aqua  regia.  Sol.  in  fused 
ilkali.   (Granger.) 

FetP.  Nearly  insol.  in  dil.  acids;  rapidly 
xL  in  HNOs  or  aqua  regia:  decomp.  by  cone. 
HCl,  or  KOH-hAq.  (&hneider,  J.  B.  1886. 
2026.) 

Of  the  nine  iron  phosphides  described  the 
constitution  has  been  establish^  for  only 
two,  Fe,P  and  FeiP. 

FetP.  Sol.  in  cone.  HCl. 

FeiP.  SoL  in  hot  aqua  regia.  Insol.  in 
other  adds.  (Le  Chatter,  C.  R.  1909,  149. 
709.) 

Iron  Bdenide,  FeaSe. 

Not  attacked  by  HNO|  or  acetic  add.  SI. 
attacked  by  cone.  HCl.  Readily  attacked 
by  aqua  regia.  Sol.  in  HF.  (Vigouroux, 
C.  R.  1906, 141.  829.) 

FeSe+xHiO.  SoL  in  HCl,  HNO,,  or 
HC,H,0,-fAq.  Insol.  in  alkalies,  or  (NHJiS 
+Aq.  (Reeb,  J.  Pharm.  (4)  9. 173.) 

PeJSc.  Sol.indil.HCl,orHNO,+Aqwith 
evolution  of  HjSe.  Sol.  in  oonc.  HNOt+Aq. 
IilUe,A.112.211.) 

FciSe*.  Decomp.  by  fuming  HNOt. 
Fonies-Diacon,  C.  R.  1900,  130.  1711). 

FeiSe».  Decomp.  by  fuming  HNO|. 
Fonzes-Diacon,  C.  R.  1900,  130.  1^11.) 

PeSci.  Insol.  in  cone.  HCl;  decomp.  by 
mjing  HNO,.  (Fonzes-Diacon,  C.  R.  1900, 
1*).  1711.) 

SL 

Intt  tflidde,  Fe«Si. 

Difficultly  sol.  in  HCl-fAq;  easily  sol.  even 
mdilHF-hAq.    (Hahn,  A.  129.  57.) 

FeJSi,  Not  easily  sol.  in  cone.  HCl  and 
^0|  but  readily  soL  in  HF.  (Moissan, 
C.  R.  1395. 121.  623.) 

FchSi^  SoL  in  hot  HCl+Aq  only  when 
mat  finely  powdered.    (Hahn.) 

Fe6i,.  Not  attacked  by  cone.  HF  or  H,S04. 
Hahn,) 

,  Sol.  in  cold  HF.    (de  Chalmot,  Am.  Ch.  J. 
W,19. 123.) 

Existence  questioned  by  Jouve,  (Bull.  Soc. 
1901. 25. 290^293). 

FejSi,.  SoL  in  HF  and  in  fused  KNO,  and 
^^'aCO,.  (de  Chalmot,  J.  Am.  Chem.  Soc. 
1^,17.924.) 

^iemuiilpliide,Fe>S. 

Sol  in  diL  adds  with  decomposition*  (Arf- 
^^^  Pogg.  1.  72.) 

FcnroatalpUde,Fe8. 

Decomp.  by  dil.  adds,  with  evolution  of 
^  ttd  without  separation  of  S,  except  with 
^0,+Aq. 


-fxHiO.  SI.  sol.  in  HiO,  especially  if  hot. 
(Berzelius.) 

1 1.  HiO  dissolves  70.1  x  10-*  moles  FeS  at 
18^    (Weigel,  Z.  phys.  Ch.  1907.  68.  294.) 

Very  violently  decomp.,  even  by  dil.  adds. 
Sbl.inHtSOj-hAq.  InsoL  in  HjS,  or  (NHOiS 
-f  Ag.  SI.  sol.  in  NaaS,  or  K,S-hAa.  Sol.  in 
NatS  or  KaS  H-Aq.  (de  Koninck,  Z.  angew. 
Ch.  1891.  204.) 

Insol.  in  NH4NO,,  or  NH4CI  +  Aq.    (Brett.) 

Not  completely  pptd.  in  presence  of  Na  cit- 
rate.   (SpiUer.) 

Contrary  to  assertion  of  Persoz,  it  can  be 
nearly  completely  pptd.  in  presence  of 
Na4P,07  by  (NEWfS-hAq.  (Rose,  Pogg.  76. 
18.) 

SoL  in  alkali  sulpho-molybdates,  -tung- 
states,  -vanadates,  -arsenates,  -antimonates, 
and  -stannates.    (Storch,  B.  16.  2015.) 

Sol.  in  KCN+Ag. 

Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Solubility  of  FeS  in  sugar  solutions.     1  1. 
sugar  of  given  strength  dissolves  mg.  FeS. 


%  Sugar 

mg.  FeS 

at  i:.5» 

at45» 

at  75» 

10 
30 
50 

3.8 
7.1 
9.9 

3.8 

9.1 

19.8 

5.3 
7.2 
9.1 

(StoUe,  Z.  Ver.  Zuckerind.  1900,  60.  300.) 

Colloidal, — ^A  very  dilute  solution  has  been 
obtained  which  coagulated  very  readily. 
(Winssinger,  Bull.  Soc.  (2)  49.  452.)      • 

Ferric  sulphide,  FetSi. 

Decomp.  by  dil.  HCl,  or  HjSOi-f  Aq  with 
evolution  of  HsS,  leaving  a  reddue  of  FeSt. 

-|-1)^H,0.  SoL  in  NH40H-hAq,  also  in 
alcoholic  ammonia.  SI.  sol.  in  (NH4)iS-f  very 
dil.  Na,S,0,+Aq.    (Phipson,  C.  N.  30.  139.) 

Iron  disulphide,  FeS}. 

Insol.  in  dil.  HCl,  or  HsSOi + Aq.  Decomp. 
by  HNOi  or  aqua  re^  with  separation  of  S. 
Insol.  in  a  10%  solution  of  alkali  sulphide. 

Min.  Pyrite.  Marcasite.  SoL  in  a  mixture 
of  Na,S  and  NaOH-f  Ao,  Na,S-hAa,  or  mix- 
ture of  NaiS  and  NaSH-fAq;  insoL  in  cold 
NaSH+Aq.  Marcadte  is  more  easily  sol.  in 
above  than  P3rrite.  (Becker,  Sill.  Am.  J.  (3) 
88.  199.) 

Ferrof  erric  sulphide,  FesSt  or  FerSt. 

Min.  PyrrhotUe.  SoL  in  dil.  adds  with  a 
reddue  of  S.  Extremdy  slowly  sol.  in  a  1Q% 
solution  of  alkali  sulpmde&  (Terreil,  C.  R. 
69. 1360).  * 
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lion  (ferrous)  nickel  sulphide,  2FeS,  NiS. 
Min.  PerUlandite, 

Ferrous  phosphorus  sulphide,  FeS,  PtS. 

(Berzcdius.) 

2FeS,  PjSi.  Slowly  decomp.  by  H,0.  In- 
sol.  in  boiling  HCl-f  Aq;  decomp.  by  aqua 
regia.    (Berzelius,  A.  46.  256.) 

Iron  potassium  sulphide  (potassium  sulpho- 
ferrite),  K,Fe,S4  =  K,S,  FejS,. 

Insol.  in  cold  or  hot  HiO.  Violently  at- 
tacked  by  dil.  acids.  Not  deoomp.  by  boiling 
with  alkalies,  alkali  carbonates,  or  sulphides + 
Aq.  Decomp.  by  KCN,  or  NaAOi+Aq. 
(Preis.  J.  pr.  107.  16.) 

K,S,2FeS.    (Schndder,  Pogg.  186.  460.) 

Iron  silver  sulphide   (silver  sulphoferrite), 
Ag,S,  Fe,S,. 
Not  attacked  by  dil.  HCl+Aq;  decomp.  by 
cone.  HCl+Aq.     (Schneider.) 
2Ag,S,  FeS,.    (Schneider,  Pogg.  188.  305.) 
Ag,S,  3FeS,  FeS,.    Min.  SternbergiU.    De- 
comp. oy  aqua  regia. 

Iron  sodium  sulphide  (sodium  sulphoferrite), 
Na,FejS4+4H,0. 
Insol.  in  HjO.    Decomp.  by  very  dil.  acids. 
(Schneider,  Pogg.  188.  302.) 

Iron  sulphophosphide,  FesPSt. 

Attacked  by  adds  at  100®.  Decomp.  by 
boiling  NaOH+Aq.  (Ferrand,  A.  ch.  1899, 
(7)  17.  410.) 

Ferrous  telluride,  FeTe. 

Insol.  in  HjO;  sol.  in  acids.  (Fabre,  C.  R. 
106.  277.) 

Kermes. 

See  Antimony  ^nsulphlde. 

«  Knallplatin  "  compounds. 
See  FulminopUtinum  compounds. 

Krypton,  Kr. 

Absorption  by  HsO^at  t**. 


Coefficiont  of  absorption  det.  by  two 

t<» 

series  of  experiment? 

0 

0.1249 

0.1166 

10 

0.0965 

0.0877 

20 

0.0788 

0.0670 

30 

0.0762 

0.0697 

40 

0.0740 

0.0561 

50 

0.0823 

0.0610 

(Antropoff,  Roy.  Soc.  Proc.  1910,  88.  A.  480.) 


Lanthanic  acid. 

Barium  metolanthanate,  Ba(H»LaiOii)s. 

(BaskerviUe,  J.  Am.  Chem.  Soc.  1904,  86. 
79.) 

Lithium  metolanthanate,  IiH|La«Oit+2fl|0. 

(BaskerviUe.) 

Potassium     me/olanthanate,     KHtLasOu-f 
15H,0. 
Decomp.  by  HtO.    (Baskerville.) 

Sodium  metolanthanate,  NaHtLafOiiH- 
4H,0. 
Almost  insol.  in  HtO,  but  deoomp.  by  it. 
(Baskerville.) 

Disodium  tefralsnthsnate,  NatLa40T. 
Insol.  in  HA    (Baskerville.) 

Lanthanicotungstic  acid. 

Ammonium  Janthanicotungstate,  2(NH4}iO, 
-LajO,,  16WO,+16H^. 
Ppt.    Insol.  in  H,0.    (E.  F.  Smith,  J.  Am. 
Chem.  Soc.  1904,  26.  1481.) 

Barium  lanthanicotungstate,  5BaO,  LasOt, 
16WO,+16H,0. 
Ppt.    (E.F.Smith.) 

Silver  lanthanicotungstate,  5AgiO,  LatO», 
16WO,-f-4H/). 
Very  insol.  in  HtO.    (E.F.Smith.) 

Lanthanum,  La. 

Slowly  dlscomp.oold,  rapidly  hot  HtO.  Not 
attacked  by  cold  cone.  HtS04,  but  eneiget- 
ically  by  oold  cone.  HNOi+Aq.  SoL  in  diL 
adds.  (Hillebrand  and  Nortdn,  Pogg.  166. 
633.) 

Lanthanum  bromide,  LaBrt+THtO. 

Eadly  sol.  in  HtO.  Not  very  soL  in  ab- 
solute alcohol.  Insol.  in  ether.  (Cleve,  Sv. 
V.  A.  H.  Bih.  2.  No.  7.) 

Lanthanum  nickel  bromide,  2LaBri,  3NiBrt+ 
18H,0. 
Deliquescent.     (Frerichs  and   Smith,  A. 
191.  355.) 

Lanthanum  zinc  bromide,  2LaBra,  3ZnBrt+ 
36H,0. 
Velry  deliqueeoent.    (F.  and  S.) 

Lanthanum  carbide,  LaCt.  1 

Decomp.  by  HtO  and  dil.  aeids.  (PtMtn- 
son.  B.  1895,  28.  2422.) 

Sol.  in  cone.  HtSOf  and  dil.  acidt;  insol  in 
cone.  HNO,. 
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Sol.  in  fused  oxidizing  agents;  decomp.  by 
H9O  at  ordinary  temps.  (Moissan,  C.  R. 
1896, 128.  149.) 

Umtfuumm  chloride,  LaClt. 

Anhvdrotu,    Deliquescent.    (Hermann.) 
Insol.  in  acetone.    (Naumann,  B.  1904,  87. 

329.) 

-|-7HHiO.  Not  deliquescent.  (Zschiesche.) 
£a80y  sol.  in  alcohol.    (Hermann.) 

Lantfaamim  mercuric  chloride,  2LaClt,  HgCls 
-P/.H,0. 
Not    deliquescent.      Very    sol.    in    HtO. 
Marignac,  Ann.  Min.  (5)  15.  272.) 

Lanfluuitim  stannic  chloride. 
See  CUocostannate,  lanthanum. 

I^nfhanum  fluoride,  LaFt+-HfO. 
-i¥ecipiUte.   SI.  sol.  in  HCl+Aq.    (Cleve.) 

Lanthanum  hydrogen  fluoride,  2LaFt,  SHF. 

Piwpitate.  (Frerichs  and  Smith,  A.  191. 
355.) 

Does  not  exist.    (Cleve,  B.  11.  910.) 

Lanthanum  hydride,  LatHt. 

Deoomp.  by  dil.  adds.  (Winkler,  B.  24. 
1966.) 

LaHt.  Deoomp.  by  HtO.  Sol.  in  adds 
vith  evolution  of  H9.  Decomp.  by  alkalis. 
iMuthmann,  A.  1902,  826.  266.) 

T^^ftiawtttn  hydroxide,  LasO«Hc. 

InsoL  in  H|0:  easily  sol.  in  adds;  insoL  in 
KOH,  or  NaOH+Aq. 

Sd.  in  citric  ado.  (Baskerville, '  J.  Am. 
Chem.  Soc.  1904,  26.  49.) 

Unduunmi  zinc  iodide,  2LaIti  3Znl2+27HtO. 
Very  soL  in  HtO.    (Frerichs  and  Smith,  A. 
ISL  358.) 

Ltttdianum  nitride,  LaN. 

Deoomp.  by  H|0  with  evolution  of  NHt. 
Sol.  in  mineral  adds.  Decomp.  by  alkali. 
Muthmann,  A.  1902,  826.  275.) 

lanfliairam  oxide,  LatOt. 

Easily  sol.,  even  when  ignited,  in  mineral, 
i2id  acetic  adds.    (Hermann^ 

Sol.  in  boiling  cone.  NH4C1+Aq.  (Mos- 
adcr.) 

SoL  in  cold  cone.  NH4N0i+Aq.  (Damour 
andDeviUe.) 

InsoL  in  (NH4)tCX),4-Aq.    (Mosander.) 

Insol.  in  acetone.    (Naumann,  B.  1904,  87. 
4329.) 
u^ifr^mim  peroxide,  LaiO*. 

SoL  in  HCl,  HtSO^^HNO.,  and  HC,H,0,+ 
Aq  with  decomp.  (Cleve,  Bull.  Soc.  (2)  48. 
250.) 

li<Oi+xHjO.  Unstable.  Sol.  in  dil. 
a^«-|-Aq  with  deoomp.  (Melikoff,,  Z. 
uK»g.  1899,  21.  71.) 


Lanthanum  oxybromide,  LaOBr. 
Ppt.    (Frerichs  and  Smith.) 

Lanthanum  oxychloride,  3LatOt,  2LaClt. 

Insol.  in  HtO.  Diffioultiy  and  slowly  sol. 
in  HCl,  or  HNOi+Aq.    (Hermann.) 

LaOCl.  Boilinj^  HtO  dissolves  only  traces. 
(Frerichs  and  Smith.) 

Lanthanum  sulphide,  LaiSt. 
Decomp.  by  HtO  and*  adds.    (Didier.) 

Lanthanum  disulphide,  LaSt. 

Decomp.  by  heat.  (Biltz,  Z.  anorg.  1911, 
71.  435.) 

Lead,  Pb. 

Leftd,  in  contact  with  HtO  and  air  free  from  CX)!, 
gives  a  solution  of  PbO  which  turne  litmus  blue  and 
turmeric  red,  and  is  turned  brown  with  HtS. 

H3O  which  has  been  boiled  does  not  dissolve  Pb  if 
there  is  no  access  of  air.  When  shaken  up  with  air  it 
dissolves  O.Ul  to  0.008%  PbO  in  2  hours.  Pure  sprinc 
water,  containing  1^  grains  salts  in  2  pounds  HsO  and 
no  COs.  when  conducted  though  a  lead  pipe  150  feet 
long,  dissolves  so  much  lead  that  it  turns  brown  with 
HA    (Yorke.  Phil.  Mag.  J.  5.  82.) 

COs  or  small  amts.  of  salts  nrevent  the  solution  of 
Pb.  1  vol.  HjO  with  H  vol.  COt  dissolves  only  a  trace 
of  Pb.  Spring  HtO.  containing  in  10  pounds  1.21 
grains  NaCl  and  CaCIs.  and  6.4  grains  CaCOi  dissolved 
m  COt,  does  not  dissolve  lead.    (Yorke.) 

If  the  amt.  of  salts  in  solution  equals  g^  the  amt.  of 
HiO.  and  especially  if  they  are  carbonates,  veiy  slight 
amts.  of  Pb  are  dissolved.  (Christison,  Phil.  Slag.  J. 
11.  158.) 

CaCOs  dissolved  in  COt  water  decreases  the  solu- 
bility of  Pb  more  than  any  other  salt. 

Distilled  HiO,  quietly  standing  in  a  closed  flask  with 
lead  and  air  free  from  COt.  deposits  white  flocks  of 
PbOtHt.  and  dissolves  rvhn  Pt-  Pl>0.  The  solution  has 
an  alkaline  reaction,    (v.  ik>nsdorflr,  Pogg,  41.  305.) 

Water  of  3*  hardness  does  not  take  up  enough  Pb  to 
become  injurious.    (Clarke.  J.  B.  186€.  608.) 

Soluble  carbonates  increase  the  solubility  of  Pb  in 
HtO  (Nevins.  C.  C.  IMl.  608);  especiaUy  (NH«)sCOi. 
(Bdttger.) 

Presence  of  HtSOi  decreases  the  solubility  of  Pb. 
(Horsford.  Chem.  Gas.  lS4t.  247.) 

HtO  containing  KtSO*  takes  up  only  a  trace  of  Pb. 
(Wetilar,  Schw.  J.  M.  324.) 

Presence  of  sulphates  diminishes  (Christison),  does 
not  diminish  (Graham,  Miller,  and  Hoffmann),  the 
action  of  HtO  on  Pb. 

CaS04  protects  Pb,  but  it  is  attacked  by  much 
M^04.    O^evins.) 

NaCl+Aq  dissolves  only  a  trace  of  Pb. 

11^  pt.  of  a  chloride  in  HiO  is  not  sufficient  to  pre- 
vent the  solubility  of  Pb  in  HtO.    (Christison.) 

Presence  of  chlorides  increases  the  solubility.  (Gra- 
ham. Miller,  and  Hoffmann;  Nevins.) 

HiO  containing  KNOa  does  not  corrode  Pb. 

Nitrates  hinder  the  action  of  HtO.  (v.  Bonsdorff.) 
Nitrates  increase  the  action  of  HiO.  (Graham.  Miller, 
and  Hoffman.)    Nitrates  have  no  influence.    (Kenting.) 

10 lbs.  of  HsO  dissolved  the followingamts. 
from  Pb  pipes  in  24  hours:  if  distilled  H»0+ 
1%  Na,C(Ji,  0.38  grain  Pb;  if  Duna  water. 
0.19  grain  Pb;  if  caniEd  water,  0.15  grain  Pb;  if 
distilled  H,0+1%  NH4NO,,  0.16  grain  Pb: 
if  hard  well  wat^,  0.04  grain  Pb;  ifdistillea 
H,0+1%  KNO,,  0.01  grain  Pb.  (Kersting, 
Dingl.  169.  183.) 

200 1.  Manchester  drinking  water  dissolved 
2.094  g.  from  1  sq.  metre  Pb  in  8  weeks;  9  1. 
well  water  dissolved  1.477  g.  from  1  sq.  metre 
Pb  in  8  weeks;  11  1.  distilled  H2O  containing 
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are  dissolved  110.003  g.  from  1  «q.  metre  Pb 
in  8  weeks;  distilled  HtO  free  from  air  dis- 
solved 1.829  g.  from  1  so.  metre  Pb  in  8 
weeks;  sea  water  dissolved  0.038  g.  from  1  sq. 
metre  Pb  in  8  weeks.  (Calvert  and  Johnson, 
C.  N.  16. 171.) 

A  lead  pipe  taken  up  in  Paris,  which  had 
been  exposed  to  action  of  ordinary  HsO  for 
200  years,  was  foimd  perfectly  smooth  and 
uncorroded.    (Belgrand,  C.  R.  77. 1065.) 

Pb  is  attacked  by  all  waters,  hard  or  soft; 
even  highly  calcareous  water  dissolves  some 
lead.  (Mayengon  and  Bergeret,  C.  R.  78. 484.) 

Pure  distilled  HfO  does  not  act  on  Pb.  but 
extremely  small  quantities  of  NHt,  HNOt, 
etc.  cause  an  action;  but  for  this  action  on  Pb 
the  presence  of  air  and  COs  is  also  required. 
(StaUman,  Din^l.  180.  366.) 

100  ccm.  distilled  HsO  dissolved  3  mg.  from 
11.8  BO.  cm.  lead  in  one  we^  when  air  with- 
out  CXJs  was  passed  through  the  solution.  8 
mg.  were  dissolved  when  the  air  contained 
CDs.    (Wagner,  Dingl.  Sai.  260.) 

Action  of  dil.  salt  solutions  on  lead.  In  500 
ccm.  of  the  solutions  containing  salt,  bright 
sheets  of  lead  of  5600  sq.  metres'  surface  were 
so  suspended  that  the  houid  reached  all  parts 
of  the  metal  without  hinorance,  and  the  amts. 
dissolved  determined  after  24,  48,  and  72 
hours  of  action. 


Salt 


NH4NO, 

it 

tt 

'KNO,-h 
>  NaNO, 

KNO,+ 

Na,S04 
^KNO,-f 

K,CX), 
^KNO,+ 

KtSO* 

K,CO, 

t( 

CaCl, 

t( 

Na,804 

tt 

/NH4N0,-h 

CaCl, 

NH4N0,+ 

K,CO,+ 

Na,S04 

Na,S04+ 

K,CO,+ 

CaCl, 
Water  from  L. 
Distilled  water 


Grftnunes 

salt  per 

litre 


0.020 
0.040 
0.080 
0.020 
0.050 
0.040 
0.212 
0.045 
0.308 
0.070 
0.504 
0.252 
0.408 
0.310 
0.516 
0.260 
0.510 
0.200 
0.400 
f0.020 
,0.060 
0.020 
0.100 
0.200 
0.200 
0.040 
,,0.100 
Katrine 


Dissolved  Pb  in  mg. 
per  litre 


after  24     48      72  bra. 


13.0 
15.0 
15.0 

2.0 

0.8 


0.4 
0.4 


0.5 
0.3 


1.0 
2.0 


2.0 
1.0 


1.0 
6!6 


1.0 
2.0 


25 
32 


0.3 

0.5 

0.8 

6!2 

0.2 
0.6 
0.4 
0.8 
0.5 

1.8 

0.4 


0.1 

1.5 
3.0 


Action  of  salt  solutions  on  11.8  sq.  cm.  Pb 
in  one  week  while  air  either  with  or  without 
CO2  was  passed  through  the  solution. 

Solubihty  of  Pb  in  salt  solutions. 

100  ccm.  solutions  containing  the  given  amts. 
salts  dissolve  Pb  in  mg.: — 


Salt 

g.  salt  in 
100  ccm. 

rag.  Pb  dissolved 

without  COa 

with  COa 

KCl 

0.5 

21 

12 

NaCl 

0.5 

21 

12 

NH4CI 

1.0 

12 

5 

MgCls 

K^4 

0.83 

20 

35 

1.0 

0 

0 

KNO, 

1.0 

14 

20 

Na,CO, 

1.0 

0 

NaOH 

0.923 

430 

CaOiH, 

Saturated 

137 

(Muir,  C.  N.  26. 294.) 


(Wagner,  Dingl.  221.  260.) 

Solubihty  of  Pb  in  salt  solutions. 

25  sq^.  cm.  were  acted  upon  by  a  solution 
containmg  0.2  g.  salt  in  a  htre  for  21  da}^. 

Three  series  of  experiments  were  carried  on. 
I.  In  corked  flasks.  II.  In  beak^s  covered 
with  porous  paper*  diameter  of  mouth  of 
beaker  » 1 1 .6  cm.  III.  In  basins  covered  with 
porous  paper;  diameter  of  mouth  of  basin  » 
14.5  cm.  IV.  In  corked  flasks  with  constant 
current  of  air.  V.  In  beakers  half  filled  a^ 
covered  with  porous  paper,  the  lead  being 
suspended  so  that  equal  amts.  of  surface  were 
above  and  beneath  the  liquid. 

The  amts.  in  mgs.  of  Pb  dissolved  were  as 
follows: — 


Salt  used 
NH4NO, 

KNO,     . 

CaCl,  .  .  3.0  2.8  5.5  3.5  3.5 
(NH4),S04  .  0.7  1.3  16.0  5.0  2.5 
K,CO,  .  .  0.3  0.3  0.7  0.6  0.3 
Dist.  H,0 


I. 

II. 

III. 

IV. 

1.8 

4.0 

16.0 

1.6 

0.5 

6.0 

1.5 

3.0 

2.8 

5.5 

3.5 

0.7 

1.3 

16.0 

5.0 

0.3 

0.3 

0.7 

0.6 

1.5 

0.8 

4.2 

2.0 

(Muir,  Chem.  Soc.  36.  660.) 

H,0  sat.  with  CO,  dissolves  0.012  g.  Pb  to 
a  litre  in  3  davs.    (Marais,  C.  R.  77. 1529.) 

Action  of  H,0  charged  with  CO,  under  760 
mm.  pressure  on  Pb.  3  mg.  of  Pb  were  dis- 
solved per  litre  in  24  hours,  and  the  amt.  was 
not  increased  by  further  action.  The  addition 
of  100  mg.  K,CX),-f-20  mg.  NH4NO,  to  a  litre 
prevented  all  action. 

Action  of  H,0  charged  with  CO,  undtf*  6 
atmoe.  pressure  on  Pb. 

14.8  mg.  were  dissolved  per  L  in  24  hoorB, 
and  24  mg.  per  1.  in  48  hours. 

Action  of  various  salt  solutions  added  to 
above  solution  of  CO,  were  as  follows.* — 
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mg.  Pb  diasolved 

xng.  salt 

perl. 

after 

after 

24  hrs. 

48htB. 

K,CO,   .     .     . 

80 

13.2 

32.0 

KrfX),   .     .     . 

160 

.... 

6.0 

CaCl,     .      .     . 

160 

32.0 

44.0 

NH4NO,      .     . 

16 

6.0 

XH4NO,      .     . 

40 

10.0 

35.6 

DistiUedH/)   . 

... 

14.8 

24.0 

(Muir,  C.  N.  88.  125.) 

The  oorrofiion  of  Pb  by  ordinary  distilled 
H|0  depends  upon  the  presence  of  COs  and  O. 
If  the  oiSBolvea  COs  is  double  the  amt.  of  the 
diflK)hred  O^  the  action  is  most  energetic. 
When  COs  18  wholly  absent  and  O  present, 
the  action  is  very  slight,  and  when  tne  HsO 
contains  1  Ji  or  more  vol.  %  COs  with  nonnal 
amt.  of  oxygen,  there  is  no  visible  corrosion. 
Pure  distilled  HsO  containing  neither  O  nor 
00s  has  no  action  on  Pb.  In  the  above  cases 
the  greater  |>art  of  the  Pb  remains  in  the 
form  of  a  white  ppt.  or  crust  on  the  Pb,  but 
in  the  case  wh»«  O  and  COs  are  both  present 
in  the  ratio  of  1  : 2,  very  small  amts.  of  Pb 
go  into  solution  in  a  few  days;  the  amt.,  how- 
ever, diminishes  on  standing.  As  the  amt.  of 
OOs  increases,  the  amt.  of  Pb  dissolved  in  the 
HsO  also  increases. 

NH4OH  alone  does  not  protect  Pb  from 
corrosion,  but  when  in  combmation  with  COs 
the  action  is  much  diminished. 

CaOsHs,  and  NaOH+Aq  attack  Pb  much 
more  actively  in  absence  of  COs  and  presence 
of  air.  In  absence  of  dissolved  O  neither 
CaOsHs  nor  NaOH  attacks  Pb. 

Na/JOi+Aq  in  absence  of  COs  attacks  Pb 
fllightbr,  but  NaHCOt+Aq  has  not  the  slight- 
est action. 

CaHs(COt)t+AqaIso  has  not  the  slightest 
action  on  Pb,  and  the  presence  of  CaCO«  and 
OOs  ^oUy  prevents  HsO  attacking  Pb.  * 

Cad04+Aq  in  presence  of  air  forms  a  crust 
00  Pb,  but  no  Pb  is  found  in  solution,  but  if 
air  is  excluded  there  is  no  visible  action.  Pres- 
eoee  c^  COs  causes  a  strong  corrosive  action. 

HsO  oontaininff  CaSO«  and  CaHs(CO«)s 
does  not  attack  Pb. 

The  above  reactions  are  not  in  the  least 
altered  by  Uie  pres^ioe  of  moderate  amts.  of 
nitrates,  chlorides,  or  ammonium,  or  organic 
oompounds;  but  anunonium  salts  in  excess 
have  a  strong  solvent  action  on  Pb.  (Muller, 
J.  w.  (2)  86.  317.) 

See  also  an  extoided  report  of  the  action  of 
H/)  on  Pb  made  to  the  Water  Conmiittee  of 
•HuddersfielcL  En^^d.  in  1886,  by  Messrs. 
Crookes,  OdHng.  and  Tidy. 

Very  extendi  researches  are  published  by 
Comtiley  and  Frew  (Jour.  Soc.  Chem.  Ind.  7. 
15),  of  whidi  only  the  general  conclusions  can 
begtvenhere. 


The  action  of  slaked  lime,  limestone,  sand 
calcium  silicate,  mortar,  etc.,  was  tested.  The 
results  were  as  follows.* — 

1.  In  nearly  all  cases  the  corrosion  is  greater 
with  free  exposure  to  the  air  than  when  air  is 
excluded.  The  difference  is  especially  great 
in  those  cases  where  the  ipreatest  action  on  the 
lead  tidces  j^ce.  Alummum  hydroxide  and 
blue  clay  form  exceptions,  and  exert  a  greater 
corrosive  action  when  air  is  excluded.  In  the 
case  of  CaCOi,  old  mortar,  CaSiOt,  or  a  mix- 
ture of  CaCOt  and  CaOsHx,  the  exclusion  or 
presence  of  air  makes  no  appreciable  differ- 
ence. 

KNO|+Aq  shows  a  peculiar  behaviour.  In 
the  presence  of  air  it  acts  nearl3r  as  much  on 
the  rb  as  pure  HsO,  but  when  air  is  excluded 
it  exerts  nearly  as  much  retarding  action  as 
CaSiOi. 

2.  In  the  presence  of  air  the  action  of  HsO 
on  Pb  is  considerably  increased  by  the  pres- 
ence of  NH4NO1  or  CaOsH4;  with  exclusion  of 
air,  by  CaS04,  Also  by  a  mixture  of  CaOsHs 
and  sand.  All  the  other  investigated  sub- 
stances, even  KNOi,  hinder  the  action  of  HsO 
on  Pb  either  with  or  without  exclusion  of  air. 

3.  CaOsHs +Aq  exerts  in  all  cases  a  much 
greater  corrosive  action  than  pure  HsO,  and 
although  this  action  is  dimimshed  by  sand 
yet  fresh  mortar  very  quickly  destroys  lead 
pipes  when  in  contact  therewith.  Old  mortar, 
on  the  other  hand,  and  also  CaSiOt  and 
CaCOs.  have  a  protective  action. 

4.  Tne  fact  is  very  important  that  sand, 
CaCOt,  old  mortar,  CaSiOt,  and  a  mixture  of 
sand  and  CaCOs  afford  considerable  protec- 
tion to  lead  against  HsO.  A  mixture  of  lime- 
stone and  sandstone  has  more  effect  than  the 
two  substances  separately. 

5.  CaSiOt  totally  prevents  the  corrosive 
action  of  KNOs  and  NHiNOt,  so  that  the 
lead  is  not  attacked  by  solutions  of  those  salts 
any  more  than  by  HsO  containing  CaSiOt 
alone.  Sand,  and  a  mixture  of  sand  and 
CaCOt  have  a  simihur  effect,  but  not  to  such 
a  degree. 

6.  The  protective  influence  of  CaCOt  does 
not  appear  to  depend  on  the  presence  of  COs 
and  the  formation  of  CaHs(COt)s. 

7.  MgCOt  prevents  the  corrosion  of  Pb  as 
much  as  CaSiOt.  (Camelley  and  Frew,  Jour. 
Soc.  Chem.  Ind.  7.  15.) 

Pb  in  contact  with  Zn  or  Fe  is  mrotected 
thereby  from  the  solvent  action  of  HsO,  and 
in  fact  the  action  is  nearly  null.  ^  on  the 
other  hand,  increases  the  action.  Tnis  is  of 
importance  in  regard  to  the  use  of  tin-coated 
lead  pipes. 

The  presence  of  Ca  salts  does  not  influence 
the  action  of  the  HsO  on  Pb,  huxl  or  soft  HsO 
provided  it  contains  COs  having  a  strong 
corrosive  action.  Removal  of  air  from  HsO 
diminishes  the  solvent  action.  Simple  filtra- 
tion will  remove  all  Pb  from  HsO  if  suit- 
able filters  are  used.    (Fl5gel,  J.  B.  1888. 

2645.)  Digitized  by  V^OOgie 
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Pure  distilled  HtO  has  strong  corrosiye 
action  on  Pb,  which  is  very  much  weakened 
by  addition  of  a  solution  of  CaCX)i  in  carbonic 
acid  water,  but  the  presence  of  sulphates  in- 
crease the  action.  Pb  is  not  appreciably  at- 
tacked by  HsO  in  presence  of  chlorides  alone, 


but  veiy  strongly  when  CaS04  is  alsopresent. 
H2O  containing  COj  also  corrodes  Po.  The 
conclusion  was  drawn  that  the  absence  of  ao* 
tion  of  HsO  on  Pb  in  lead  pipes  is  due  to  the 
presence  of  traces  of  CaHs(COt)i.  (Barbara 
and  Gucci,  C.  C.  1888.  934.) 


SolubiHty  in  HsO  containing  various  solids  in  solution. 


Water  uted 

Pt«.  of  lead  per  100.000 

1 

2 

3 

4 

Water  alone,  unaltered 

Water  alone,  filtered 

Water  containing  0.049  g.  NaCl  per  1..  unfiltered 

"             "           "             "        "  '^  filtered 
Water  containing  0.49  g.  NasSO*  per  1.,  imfiltered 

"             "           "             "        "  "  filtered 

8.19 
3.00 
1.36 
0.68 
3.41 
2.05 

12.98 
4.09 
2.73 
1.50 
6.83 
3.41 

8.19 
2.07 
0.68 
0.67 
2.05 
1.64 

4.09 
2.32 
4.04 
1.36 
1.84 
1.77 

CaHCOt+Aq  containing  0.04  g.  CaO  as  carbonate  per  1. 

CaHCO,+Aq  with  NaCl 

CaHCOi+Aq  with  NasSO* 

CaS04+Aq  containing  0.095  g.  CaO  as  sulphate  per  1. 

CaS04+Aq  with  NaCl 

CaS04+Aq  with  Na,S04 

2.45 
2.05 
2.18 
6.83 
5.46 
4.78 

3.14 
3.41 
3.32 
6.83 
6.57 
5.87 

2.63 
2.35 
2.05 
3.41 
3.51 
3.69 

5.70 
3.40 
3.16 
1.35 
1.50 
1.77 

Column  1  gives  the  numbers  for  distilled  water  free  from  air:  column  2  for  distilled  water 
aerated  by  agitation  with  air;  column  3  for  water  continuously  aerated  by  passing  1  Utre 
of  air  through  it  per  hour;  column  4  for  distilled  water  throu^^  which  1  litre  of  air  and  ^X) 
cc.  of  COs  were  passed  per  hour  throughout  the  experiment.  (Antony  and  Benelli,  Gass. 
ch.  it.  1896,  26,  (2)  97  and  352.) 


Almost  insol.  in  cold  HCl+Aa,  and  only  si. 
attacked  when  boiling.  Completely  sol.  in 
HNO|-f  Ag  if  not  too  cone,  but  presence  of 
HsS04  or  HCl  diminishes  tne  solvent  power 
to  a  great  extent.    (Rose.) 

Granulated  Pb  is  si.  sol.  in  cone.  HCl+Aq; 
addition  of  PtCU  makes  the  action  very  ener- 
getic. Dil.  HCI+Aq  may  also  be  used  with 
PtCl4.    (MUlon,  C.  R.  21.  49.) 

HCl-hAq  of  1.2  sp.  gr.,  with  Pb,  gives  off 
H  at  ord.  temp.,  more  abimdantlv  when 
heated.  Evolution  of  H  is  hastened  by  plac- 
ing Cu  in  contact  with  the  Pb.  (Stolba,  J. 
pr.  94.  113.) 

Quickly  decomp.  by  hot  HCl+Aq,  slowly 
by  cold.    (Sharpies,  C.  N.  60.  126.) 

Scarcely  acted  upon  by  boiling  cone.  HCl-f 

Sol.  in  aqua  regia. 

HXOi+Aq  is  the  best  solvent,  but  Pb  is 
as  good  as  insol.  in  a  mixture  of  HNO»  and 
H^S04.    (Borzelius.) 

?^ot  acted  upon  by  very  cone.  HNOi+Aq. 

Pb  is  only  si.  attacked  by  HNOi-hAg  of  any 
strength  below  15**.  Above  15**  it  is  most 
rapidly  attacked  by  a  rather  weak  add. 
(Montemartini,  Gazz.  ch.  it.  22.  397.) 

Action  of  HsS04  on  Pb. 

HtS04  of  1.842  sp.  gr.  dissolves  201  g.  from 
1  sq.  metre  pure  1^  at  ordinary  temp, 
(time?),  and  HsS04  of  1.705  sp.  gr.  dissolves 
onlv  69  g. 

flight  impurities  in  the  lead  lessen  this 


solubility.  (Calvert  and  Johnson,  Chem.  Soc. 
(2)  1.  66.) 

Stron^y  attacked  by  99.8%  HtSO*  at  ord. 
temp,  with  exclusion  of  air.  (Lunge,  Din^. 
261. 131.) 

When  0.2  g.  pure  Pb  was  heated  with  50 
ccm.  H2SO4  of  60**  B.  there  was  no  appreciable 
action  below  175"*.  At  230-250''  all  the  Pb 
was  suddenly  convoked  into  PbS04,  whidi 
dissolved.    (Bauer,  B.  8.  210.) 

liCad  is  slowly  attacked  by  pure  cold  cone. 
H,S04-f-Aq  (99.78%  H,S04).  Lead  vessels 
whidi  hela  the  H28O4  were  graduallv  de- 
stroyed by  long  standing.  (Napier  and  Tat- 
lock,  C.  N.  42.  314.) 

HsS04-f-Aq  (20%)  does  not  evolve  H  under 
the  same  circumstances.    (Stolba.) 

Sol.  in  HCsHiOs+Aq  when  in  contact  with 
the  air. 

Strong  NH40H-hAq  does  not  dissolve 
litharge;  but  lead  immersed  in  NH40H+Aq 
3  days  gives  an  ammonia  solution  containizig 
0.0139%  lead.  (Endanann,  Am.  Ch,  J. 
1897,  19.  892.) 

Somewhat  sol.  in  NaCl+Aq.  (Reichelt, 
Dingl.  172.  155.) 

NaCl+Aq  attacks  Pb  at  high  temp. 
(Lunge,  /.  c.) 

AcUon  of  KCIO,.  KC10,+Aq  (6.3% 
KClOt)  oxidised  64.31  g.  Pb  from  1  sq.  metre 
surface  by  boiling  7  hours;  KC10|-hAq  (25% 
KClOi)  oxidised  151.12  g.  imder  same  oo&Kli- 
tions;  and  Ca(C10,)s,  CaClj+Ag  j;20*  Baume) 

igi  ize      y  g 
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Itiona;  and  Ca(ClOi),,  CaClf+Aa  (2Xf 
Baume),  obtained  by  passing  Cls  tnrough 
CaOiHs+Aq,  oxidised  437.70  s.  (Lunge  and 
Deggder,  Jour.  Soc.  Cbem.  Indf.  4. 31.) 

IdsoI.  in  liquki  NHt.  (GUnre,  Am.  Ch.  J. 
1898,  80.  828.) 

SoL  in  a  solution  of  E  in  liquid  NHt. 
(Kraus,  J.  Am.  Chan.  Soc.  1907, 89. 1662.) 

H  com.  oleic  acid  dissolves  0.0592  g.  Pb  in 
6  days.  (Gates,  J.  phys.  Chem.  1911,  16. 
143.) 

Solubility  of  Pb  in  petroleum. 

If  b.-pt.  is  under  230^,  only  slightest  trace 
is  dissolved  in  4  months;  if  230-300%  0.0026% 
in  4  months;  if  over  300%  0.0244%  in  4  months 
in  4  months;  if  over  300%  0.0244%  in  4 
months. 

Sohibihty  of  Pb  in  conunerdal  oil  of  turpen- 
tine and  resin  oil. 


Fresh  oil  of 
turpentine 

(Moilof  tur- 
poiUne  . 

Fresh  oil  of 
turpentine 

Old  oil  of  tur- 
pentine . 

Fresh  oil  of 
turpentine 

Old  oU  of  tui^ 
pentine  . 

Fnsh  resin  oil 

Old 

Fwsh     " 

Old 

Fresh     " 

Old 


Temp. 


15-20' 

15-20 

100 

100 

130-160 

130-150 

16-20 

15-20 

100 

100 

130-150 

130-150 


%  Pb  dissolved 


in  8  daVs    in  14  days 


sl.  trace 

0.0522 

0.265 

0.982 

0.938 

1.738 
trace 
0.073 
0.380 
1.190 
1.050 
2.208 


0.0722 

0.1435 

0.715 

1.851 

2.045 

4.083 
0.024 
0.185 
0.880 
2.711 
2.065 
4.740 


(Engler  and  Kneis,  Dingl.  863. 193.) 

Fb  is  stron^y  attacked  by  oil  of  turpentine. 
(Am.  Chem.  4.  289.) 

The  fatty  oils  dissolve  Pb  in  considerable 
amt   (Macadam.  J.  B.  1878. 1169.) 

Not  attacked  by  sugar+Aq.  (Klein  and 
Berg,  C.  R.  108.  1176.) 

Lead  potasdnm  amide. 
Su  Potassium  ammcmoplumbite. 

Lead  azoimide,  basic,  PbO,  PbN*. 
Insol.  in  HsO.    (Wdhler,  B.  1913, 46. 2054.) 

Lead  azoiiiiide,  PbNi . 

Insol.  in  cold  HtO:  much  less  sol.  in  boiling 
H^thanPbClt.  1 1.  H|0  dissolves  about  3^ 
c.  PbN#.  Easily_8ol.  in  warm  HCiH|Oi+Aq. 
Insol  in  cone.  NH4OH  +  Aq.  (CurtiuS,  B.  84. 
3344.) 


Lead  bromide,  PbBri. 

SI.  sol.  in  cold,  more  easily  in  hot  H]0, 
or  in  HsO  containing  HCl,  HNO,,  or  HCiHtOs 
(Ldwig.) 

1 1.  H,0  dissolves  6  g.  PbBrs  at  lO**;  addi- 
tion of  HBr  causes  a  ppt.  which  redissolves 
on  further  addition  of  HBr.  1000  pts.  of  a 
liquid  containing  720  pts.  HBr  dissolve  550  g. 
PbBrt.  Tliis  solubility  increases  by  heating. 
(Ditte,  C.  R.  98.  718.) 

1  1.  HtO  dissolves  26.28  millimols.  PbBn 
at  25.2''.   (von  Ende,  Z.  anorg.  1901,  86. 159). 

Solubility  in  100  g.  Hrf)  at  t^ 


0 
15 
26 
36 
45 
66 
65 
80 
95 
100 


G.  PbBn 


0.4554 
0.7305 
0.9744 
1.3220 
1.7457 
2.1376 
2.6736 
3.3430 
4.3613 
4.7510 


*  By  extrapolation. 
(Lichty,  J.  Am.  Chem.  Soc.  1903,  86.  474.) 

SI.  sol.  in  H,0. 

8.34  X  10  *  gram,  are  dissolved  in  1  liter  of 
sat.  solution  at  20**.  (Bottger,  Z.  phys.  ch. 
1903,  46.  603.) 

Solubility  of  PbBr,  in  HNOi-f-Aq  at  26.2**. 
S  » solubility  in  millimols  per  Utre. 


HNOa  normal 


0.001 

39.11 

0.01 

39.87 

0.051 

42.66 

0.04KNO,+ 

0.01  HNO, 

42.77 

(von  Ende,  Z.  anorg.  1901,  86.  162.) 

Slowly  sol.  in  cold,  easily  in  warm  NH«C1, 
orNH4NO,+Aq.    (Wittstein.) 

Not  pptd.  in  presence  of  Na  citrate. 
(Spiller.) 

Insol.  in  HiO  containing  Pb(NOi)i.  (von 
Ende,  Z.  anorg.  1901,  86.  159.) 

In»ol.  in  benzene.  (Franchimont,  B.  16. 
387.) 

Moderately  sol.  in  liquid  NH|.  (Franklin, 
Am.  Ch.  J.  1898,  80.  828.) 

Insol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1370.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  48.  3790);  ethyl  acetate  (Naumann, 
B.  1910,  43.  314.) 

Difficultly  sol.  in  acetone.    (Naumann,  B. 

^^J>I7v.^^a).       ^itized  by  ^OOQie 
+3H,0.    (Ditte,  I.e.)  o 
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Lead  hydrogen  bromide,  5PbBrt,  2HBr+ 
lOHrf). 
Sol.  in  HBr+Aq.    (Ditte,  C.  R.  92.  718.) 

Lead  magnesium  bromide,  PbBrt,  2MgBrt+ 
16H,0. 
Very  deliouesc^it.    Decomp.  immediately 
by  HtO  or  alcohol.    (Otto  and  Drewes,  Arch. 
Pharm.  229.  585.) 

Lead  potasatnm  bromide  (potassium  bromo- 
plttmbite,  PbBfs,  KBr+H«0. 
(Rema^  and  Herty.  Am.  Ch.  J.  14.  124.) 
-h-H,0.    (Wellfl,  ffilL  Am.  J.  145.  129.) 
PbBri,  2KBr.    Sol.  in  a  little  HsO  without 

deoomp.,  but  decomp.  by  an  excess  with 

separation  of  PbBrs.    (Lowig.) 

H-HjO.    (Wells,  SiU.  Am.  J.  146.  129.) 
2PbBr„KBr.    (Wells.) 

Lead    potassium    perbromide,    KtPb2Br8+ 

Decomp.  by  HtO  and  alcohol.  (Wells,  Z. 
anOTg.4.340.) 

Lead  rubidium  bromide,  PbBrs,  2RbBr+ 
HH,0. 
rWeUs,  SiU.  Am.  J.  146.  34.) 
2PbBr,,RbBr.    (Wells.) 

Lead  sodium  bromide. 

Decomp.  by  HtO.    (Lowig.) 

Lead  bromochloride,  PbBrCl-PbBrt,  PbCIt. 

Can  be  recrystfdlised  from  HtO  without 
decomp.    (Res,  C.  N.  43.  216.) 

3PbClt«  PbBft.  Sol.  in  HtO  with  decomp. 
Sol.  in  HCl  and  in  HBr.  Insol.  in  cold  al- 
cohol; si.  sol.  in  boiling  alcohol.  (Thomas, 
C.  R.  1899,  128.  1235.) 

Lead  bromoiodide,  PbBrI«PbBrt,  Pblt. 

Decomp.  by  HtO.  Cryst.  from  a  solution 
of  Pblt  in  HBr.  (Grissom  and  Thorp,  Am. 
Ch.  J.  10.  229.) 

3PbBrt,PbIt.  Decomp.  by  HtO.  (Thomas 
C.  R.  1899,  128. 1236.) 

6PbBrt,  Pblt.    (G.  and  T.) 

Lead  bromosulphide,  PbBrt,  PbS. 

Properties  as  chlorosulphide.  (Parmentier.) 

Lead  chloride,  PbClt. 

Blowly  sol.  in  136  pis.  HtO  at  12.5**.  and  in  a  much 
smaller  quantity  of  hot  HtO.    (Biachof.) 

Sol.  in  30  pta.  cold,  and  22  pts.  hot  HiO.    (Wittstein.) 

Sol.  in  30  pt«.  HiO  at  18.75«».    (Abl.) 

100  pU.  HtO  diasolve  4.59  pta.  PbCU  at  16.5».  (Urea 
Diet.) 

100  pts.  HtO  dissolve  0.9712  pt.  PbClt  at 
20^    (FormAnek,  C.  C.  1887.  270.) 

100  pts.  HtO  dissolve  0.946  pt.  PbClt  at 
17.7^    (Bell,  Chem.  Soc.  (2)  6.  355.) 

Sol.  in  106.2  pts.  HtO  at  16.5^  (Bell,  C.N. 
16.  69.) 


100  pts.  H,0  dissolve  0.8  pt.  PbClt  at  O*; 
1.18  pts.  at  20**;  1.7  pts.  at  40**;  2.1  pte.  at 
55**;  3.1  pts.  at  80^    (Ditte,  C.  R.  92.  718.) 

1 1.  HtO  dissolves  38.80  millimols.  PbCU  at 
25.2^    (von  Ende,  Z.  anorg.  1901,  26. 148.) 

9.61  X  10-*  gram  are  dissolved  in  1  liter  of 
sat.  solution  at  20"*.  (Battger,  Z.  phjrs.  ch. 
1903,  46.  603.) 

Solubility  in  H«0. 
100  g.  HtO  dissolve  g.  PbCU  at  t*". 


t* 

O.  PbCl, 

0 

0.6728 

15 

0.9090 

25 

1.0842 

35 

1.3244 

45 

1.5673 

55 

1.8263 

65 

2.1265 

80 

2.6224 

95 

3.1654 

♦100 

3.3420 

*  By  extrapolation. 
(Lichty,  J.  Am.  Chem.  Soc.  1903,  25.  474.) 

33.6  miUimols.  Pb  are  dissolved  in  1  liter 
HtO  at  18^    (Pleissner,  C.  C.  1907,  II.  1056.) 

1  1.  HtO  dissolves  77.76  miUiequivalcntB 
PbClt  at  25**.  Sp.  gr.  of  the  solution  25**/4'  - 
1.0069.  (Harkins  and  Winninghoff,  J.  Am. 
Chem.  Soc.  1911,  83.  1816.) 

0.0388  mol.  mg.  PbCIt  are  sol.  in  1  1.  H^. 
(Kemot  and  Pomilio,  Soc.  R.  Nwoli,  1912, 
(3).  XVII,  353.) 

A  colloidal  modification  is  sol.  in  hot  water 
to  give  cryst.  modification.  (Van  de  Veide, 
Ch.  Z.  1893,  17.  1908.) 

SolubiUty  in  H«0  is  not  much  increased  by 
the  addition  of  acids.    (Presenilis.) 

Sol.  in  cone.  HCl+Aq,  from  whioh  it  is 
pptd.  by  H«0,  but  less  sol  in  diL  HQ+Aq 
than  in  HtO.    (BerzeUus.) 

Sol.  in  1636  pts.  HtO  containing  HCl. 
(Bischof.) 

Sat.  solution  of  PbClt  in  HQ+Aq  of  1.116 
sp.  gr.  contains  2.566%  PbClt  at  16.5''. 

Solubility  in  HCl+Aq.  100  pts.  liquid  oon- 
taimng  Dts.  HCl  of  1.1162  sp.  gr.  in  100 
pts.  n,0  dissolve  pts.  PbCU  at  17.7'. 


Pta. 

Pte. 

Pta. 

Pta. 

Pto. 

Pts. 

HCl 

PbCU 

HCl 

PbCU 

HCl 

PbCU 

1 

0.347 

8 

0.099 

50 

0.356 

2 

0.201 

9 

0.096 

60 

0.559 

3 

0.165 

10 

0.093 

70 

0.933 

4 

0.145 

15 

0.090 

80 

1.408 

5 

0.131 

20 

0.111 

90 

2.117 

6 

0.107 

30 

0.151 

100 

2.900 

7 

0.100 

40 

0.216 

•• 

(Bell,  Chem.  Soc.  21. 350.) 
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Solubility  of  PbCU  in  HCL 


Anrt.HCl 

m  100  pu. 

HiC> 


0.0 
5.6 
10.0 
18.0 
21.9 
31.5 
46.0 


Amount  PbCIt  dissolved  in  1000  pta.  of 
Kquid 


AtO"      At20»     At40"»     At  55"      At  80* 


8.0 

2.8 
1.2 
2.4 
4.7 
11.9 
29.8 


11.8 
3.0 
1.4 
4.8 
6.2 
14.1 
30.0 


17.0 

4.6 

3.2 

7.2 

10.4 

19.0 


21.0 

6.5 

5.5 

9.8 

12.9 

24.0 


31.0 
12.4 
12.0 
19.8 
23.8 
38.0 


(Ditte,  C.  R.  92.  718.) 


Solubflity  in  HCl-f  Aq  at  0** 


PbCl, 


'  j/jmola. 


FbCls  in  m|pB.  in  10  ccm.  solution;  HCl  = 
mob.  HCl  in  ditto. 


Pba, 

HCl 

PbCIt 

HCI 

2 

2 

0.42 

0. 

0.072 

5.8 

0.22 

0.35 

0.088 

11.7 

0.135 

0.675 

0.100 

29.5 

0.11 

1.125 

0.209 

46.7 

0.105 

1.6 

0.95 

73.5 

0.099 

2.3 

1.5 

89.0 

0.090 

3.4 

1.9 

96.0 

0.08 

4.5 

3.01 

111.5 

It  is  seen 

that  v«y 

UtUe  HC1+ 

Aq  issuffi- 

dent  to  diminiah  solubility  verv  considerably, 
and,  that  on  further  addition  of  HCl+Aq,  the 
toiubiUty  is  neariy  constant,  and  increases  fi- 
nally very  much  when  large  amts.  of  HCl  +  Aq 
are  {Hesent.    (Engel,  A.  ch.  (6)  11.  359.) 

Solubility  of  FhClt  in  HCl-hAq  at  25*^. 


O.HQ 

perl. 


0 
0.5 

1. 

2. 


G.  PbClt 
perl. 


10.79 
9.0 
7.6 
6.0 


G.  HCl 
per  I. 


3 

6 

10 


G.  PbCI, 
perl. 


5.0 
3.1 

1.8 


(NoycB,  Z.  phys.  Ch.  1892,  9.  623.) 
SohiMHv  of  Pba,  in  HCl+Aq  at  25.20*' 
8»adupility  in  millimols  per  litre. 


Hanonnal 

8 

HCl  normal 

8 

0.0000 

38.80 

0.3714 

6.35 

0.0009 

38.66 

0.5142 

5.37 

0.0022 

38.20 

0.7386 

4.73 

0.0030 

37.94 

1.026 

4.41 

0.0046 

37.35 

1.538 

4.61 

0.0091 

35.80 

2.051' 

5.18 

0.0114 

34.99 

2.564 

6.25 

0.0151 

33.75 

3. 085 

7.78 

0.0296 

31.46 

3.718 

8.16 

0.0802 

29.32 

5.0 

19.38 

0.0452 

25.46 

7.5 

65.86 

0.0910 

17.12 

10.0 

141.35 

0.185O 

10.12 

12.06 

164.3 

Solubility  of  PbCl,  in  HCl  at  18** 


HCl  Normality 

G.  PbCI.  per  1. 

0 

9.34 

0.0001 

9.305 

0.0002 

9.300 

0.0005 

9.243 

0.00102 

9.200 

0.0102 

8.504 

(Pleissner,  Arb.  Kais.  Cesundamt.  1907.  26. 

384.) 

Sol.  in  hot,  insol.  in  cold  cone.  H2SO4. 
(Hayes.) 

Sol.  in  dil.  HNOi-f  Aq,  from  which  it  is 
pptd.  by  HCl+Aq.    (Gladstone.) 

Easily  and  completely  decomp.  by  hot 
HNOi+Aq.    (Wurtz.) 

Solubility  of  PbCU  in  HNOi+Aq  at  25.2**. 
S  » solubility  in  millimols  per  litre. 


HNOi  normal 


0.001 

0.01 
0.051 

0.04  KNO,-f 
0.01  HNO, 


s 


38.87 
39.71 
42.92 

43.36 


(von  Ende,  Z.  anorg.  1901,  26. 162.) 

SolubiUty  of  PbCl,  in  NH^Cl-f  Aq  at  25.20^ 
S  -solubility  in  millimols  per  litre. 


NH«C1  normal 


0.25 
0.50 
1.0 


9.47 
7.11 
4.35 


(von  Ende,  Z.  anorg.  1901,  26.  152.) 
Solubility  of  PbCU+NH^Cl  at  22^ 


G.  eqtiiv. 

G.  equiv.  per 
100  cc.  HtO 

G.  equiv. 

G.  equiv.  per 

per  1.  HfO 

per  1.  HsO 

100  cc.  HjO 

NH4CI 

PbCli 

NH«CI 

PbCb 

0.0 

7.49x10* 

1.0 

0.758xl0» 

0.1 

3.10 

1.2 

0.707 

0.2 

1.916 

1.5 

0.671 

0.3 

1.508 

2.0 

0.695 

0.4 

1.348 

2.5 

0.812 

0.5 

1.263 

3.0 

0.968 

0.55 

1.189 

4.0 

1.502 

0.6 

1.092 

5.0 

2.338 

0.65 

1.012 

6.0 

3.580 

0.7 

0.956 

7.0 

5.628 

0.8 

0.837 

7.29* 

6.46 

0.9 

0.793 

♦  Saturated. 
(BrtJnsted,  Cong.  Appl.  Chem.  1909.  Sec.  1 

110?>dby^OOglC 
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Solubility  in  NH^Cl+Aq  at  t^ 


G.  PbCh  in 

100  g.  of 

the  solution 


0.89 

0.21 

0.16 

0.14 

0.076 

0.078 

0.078 

0.098 

0.34 

0.64 

0.52 

0.33 

0.30 

0.0 


1.69 
1.08 
0.67 
0.58 
0.48 
0.49 
0.71 
1.76 
3.31 
3.96 
2.65 
1.62 
0.32 
0.0 


3.10 

2.02 

1.85 

1.80 

1.76 

1.98 

4.54 

8.32 

11.40 

12.67 

12.50 

11.60 

10.70 

9.88 

9.26 

4.21 

3.06 

1.61 

0.0 


G.  NH4CI 

in  100  g.  of 
the  solution 


0.0 

0.96 

1.43 

2.40 

3.48 

4.23 

4.93 

12.36 

22.33 

26.49 

26.68 

26.91 

27.03 

27.14 


Solid  ph& 


0.0 

0.51 

1.45 

2.45 

4.86 

12.45 

19.42 

27.16 

31.90 

33.56 

33.62 

33.88 

34.14 

34.25 


0.0 

1.32 

5.33 

6.01 

8.59 

13.19 

26.08 

32.64 

36.29 

37.62 

38.14 

38.32 

38.66 

40.22 

41.90 

42.91 

43.20 

43.42 

43.51 


PbCl, 
eutectic  pt. 
2PbCl,,  NH4CI 
eutectic  pt. 
NH4CI 


PbCl, 
eutectic  pt. 
2PbCl,,  NH4CI 
eutectic  pt. 
PbCl,,2NH«Cl 
eutectic  pt. 
NH4CI 


Theee  results  show  that  the  double  salt 
PbClj,  2NH4CI  can  only  exist  in  aqueous 
solution  at  temperature  above  70^. 

(Demassieux,  C.  R.  1913, 166.  894.) 


Much  more  sol,  in  HgClt-f  Aq  than  in  HaO. 


Grammes 
HgCiiin 
100  ccm. 


0 

4 

2 

1 

0.5 

0.25 

0.125 


Grammes 

PbCIf 
dissolved 


0.9712 
1.8972 
1.4874 
1.2272 
1.0808 
1.0192 
0.9926 


After  sub- 
tracting amt. 
dissolved  by 

Haa    • 


Calculated 

no.  of 
grammes  for 
100  g.HgC1s 


0.9350 

0.5208 
0.2600 
0.1134 
0.0500 
0.0226 


23.37 
26.04 
26.00 
22.68 
20.00 
18.08 


(Formtoek,  C.  C.  1887.  270.) 
Solubility  of  PbCli  in  Pb(NO,),-hAq  at  20*. 

G.  equiv.  per  1. 

PbCNOth 

PbCh 

0.0 
0.2 

0.0777 
0.0832 

(Noyes,  Z.  phys.  Ch.  1892,  9.  623.) 

Solubility  in  Pb(NOi)f +Aq  at  25**. 

C  -concentration  of  Pb(NOi)j  in  Pb(NOa)t 
+Aq  expressed  in  milliequivalents  p^  1. 

dx-Sp.  gr.  of  Pb(NOjf +Aqat  &^ 

S -Solubility  of  PbCli  in  Pb(NOi)t-|-Aq 
expressed  in  milliequivalents  per  1. 

d,-Sp.  gr.  25^4**  of  Pbd,+Pb(NO,),+ 


20.020 
50.063 
99.660 


di 


1.0008 
1.0045 
1.0119 


8 


76.75 
76.64 
77.98 


1.0095 
1.0139 
1.0210 


(Harkins  and  Winninghof,  J.  Am.  Chem.  Soc 
1911,  33. 1816.) 

Solubility  of  PbClt  in  Pb(NO,),-f  Aq  at  25^ 

G.  Pb(NO«)a  per  1.  %  PbCIt 


0 

1.09 

3.31 

1.10 

6.62 

1.05 

33.12 

1.11 

82.80 

1.29 

(Armstrong  and  Eyre,  Proc.  Roy.  Soc.  1913, 
(A)  88.  234.) 

SolubiUty  of  PbCli  in  KCl+Aq  at  26.20'. 
S  -Solubility  in  millimob  per  litre. 


KCI  normal 


0.0000 

0.001 

0.0025 

0.0049 

0.0049 

0.0099 

O.O2OO 

0.0599 


8 


38.80 
38.32 
37.85 
37.02 
37.02 
35.28 
32.16 
22.62 


KCI  normal 


0.0999 
0.5006 
0.7018 
0.9991 
0.9991 
1.5018 
2.0024 
3.0036 


8 


16.90 
7.40 
7.88 
4.90 
4.90 
4.83 
5.86 
9.74 


(von  Ende,  Z.  andrg.  1901,  86. 181.) 
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ScJubility  of  PbClj+KCl  in  HtO  at  20** 
Values  »  g.  equivalents. 


In  1000 
g.  aolution 


PbCI«     KCl 


17.80 
16.56 
15.50 
14.76 
13.96 
13.16 
13.08 
12.94 

12.96 
12.86 
12.44 
11.84 
11.38 


28.0 


2.91 
2.77 
2.66 
2.47 
2.45 
2.40 


2.3614 


In  1000  c  HsO 


PbClt        KQI 


4.67 


3.1823.424.18 
3.05121.503.96 
3.73 
3.50 
3.33 
3.03 
3.01 
.93 


85 
66 
48 
17 
06 
802 


2.35 
2.30 
2.29 
2.24 
10.601  2!20 


11.98 
10.46 
10.22 
9.82 
9.34 
8.94 
7.86 
7.72 
7.66 
7.46 
7.36 
7.38 


7.34 
7.36 
7.48 
7.62 


7.82 


2.29 

2.14 

2.10 

2.04 

1.965 

1.884 

1.575 

1.626 

1.404 

1.324 

1.224 

1.223 


7.301.127 


122 
1.059 
1.022 
|0 


2.87 
2. 


032.78 
302.77 
702.70 
722.64 
2.62 
2.55 
2.49 


.602.41 


2.31 
2.20 
11.79 


721.744 


7.700.930  8 


0.8801  8 
8 


8.24|0.821 
8.420.783 
8.840.719 
9.54)0.639 
10.6810.576 
12.320.523 


12.380 
12.360 
12.560. 
12.480. 
12.240. 
14.520. 
19.00  0. 


503 
483 
475 
458 
376 
299 
196 


380.943 


79 
96 
36 
.03 
18 
85 

88 
85 
04 
95 
65 


33 


1.670 
1.472 
1.348 
1.347 
1.231 
1.225 
1.162 
1.107 
1.068 
1.000 


0.875 
0.833 
0.761 
0.672 
0.602 
0.646 

0.623 
0.602 
0.497 
0.476 
0.387 


880.306 


0.199 


Solid  phase 


PbCl,,KCL 
ViH,0+KCl 


PbCli,KCl. 
V.H,0 


2PbCl,,  KCl 


PbCl, 


(BrODSted,  Z.  phys.  Ch.  1912,  80.  208.) 

PbClt  is  so],  in  120  pts.  pure  HiO,  but  on 
addbg  5%  NaCl  437  pts.  are  required  to 
effeet  solution.  When  FoCls  is  digested  with 
oone.  NaCl+Aq,  1  pt.  dissolves  in  129  pts.  of 
the  liquid. 


A  study  of  the  equilibrium  between  lead 
chloride  and  sodium  chloride  in  aqueous  solu- 
tion at  13'',  50''  and  100"*  shows  tnat  at  none 
of  these  temp,  do  these  chlorides  form  a 
double  salt.  (Demassieux,  C.  R.  1914,  168. 
702.) 

Solubility  in  salts+Aq  at  25''. 


Salt  used 


None 
HCl 


KCl 

tt 

It 
MgCl. 

tt 

CaCl, 

tt 

tt 
MnCls 


ZnCl, 
CdCl, 


Concentration  of 

the  salt. 

Equivalents  per 

titer 


Solubility  of  PbCU 
Equivalents  per  liter 


0 

0.06 
0.1 
0.2 
0.06 
0.1 
0.2 
0.06 
0.1 
0.06 
0.1 
0.2 
0.05 
0,1 
0.2 
0,2 
0.05 
0.1 
0.2 


0.07770 

0.04786 

0.03243 

0.01927 

0.0482 

0.0341 

0.0219 

0.0503 

0.0350 

0.0503 

0.0366 

0.0219 

0.0501 

0.0349 

0.0217 

0.0220 

0.0601 

0.0481 

0.0366 


(Noyes,  Z.  phys.  Ch.  1892,  9.  623.) 

Sol.  in  KOH-f  Aq.    (Rose.) 

Less  sol.  in  dil.  salt  solutions  Uian  in  HtO, 
especially  CaCli-f  Aq;  sol.  in  534  pts.  HjO 
containing  CaClt.    (Bischof.) 

More  sol.  in  NasStOi+Aq  than  in  H2O,  but 
not  as  sol.  as  AgCl.    (Herschell,  1819.) 

More  sol.  in  NaCjHsOs+Aq  than  in  HiO. 
(Anthon.) 

Easily  sol.  in  NH4N0a+Aq. 

SI.  sol.  in  liquid  NHt.  (Franklin,  Am.  Ch. 
J.  1898,  90.  828.) 

Insol.  in  cone,  alcohol.  (Wittstein.)  In- 
sol.  in  94%  alcohol;  very  si.  sol.  in  cold  or  hot 
76%  alcohol. 

Solubility  in  alcohol  at  25''. 

Alcohol  «>g.  mol.  alcohol  in  1 1.  of  solvent. 

PbClf-g.  mol.  PbCli  in  1 1.  of  solution. 
Alcohol       4  2  1         Vt         V. 

PbCl,      0.0172  0.0257  0.0298  0.0330  0.0338 

Alcohol      Vn  0 

PbCl,     0.0367  0.0388 
(Kemot  and  Pomilio,  80c.  R.  Napoli,  (3)  17. 
353.) 

Insol.  in  benzene.  (Franchimont,  B.  16. 
387.) 

Insol.  in  CS2.  (Arctowski,  Z.  anOTg.  1894, 
6.  257.) 

Insol.  in  bensonitrile.  (Naumann,  B.  1914, 
47.  1370.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
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1909,  42.  3790);  ethyl  aoetate.    (Naumann, 
B.  1910,  43.  314.) 

Insol.  in  methylal.  (Eidmann,  C.  C.  1899, 
11,1014.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Glycerine  dissolves  1.996%  PbCU. 

1  jpt.  glycerine+1  pt.  HfO  dissolves  1.32% 
PbCla. 

Ipt.  glycerine-f  3  pts.  HjO  dissolves  1.0365 
%  PbCU. 

Glycerine  containing  87.5%  H2O  dissolves 
0.91%  PbCl,.    (Piesse,  B.  7.  599.) 

Solubility  of  PbClf  in  mannite+Aq  at  26**. 

Mannite  =:g.  mol.  mannite  in  1 1.  of  solvent. 

PbCla^g.  mol.  PbClj  in  1  1.  of  solution. 
Mannite  V*  V4  .  Vg  Vie  Vm 
PbCl,     0.0408  0.0403  0.0394  0.0384  0.0386 

Mannite    V«4  0 

PbCl,     0.0377  0.0388 
(Keraot  and  Pomilio,  Soc.  R.  Napoli,  (3)  17. 
353.) 
Min.    Cohinnite. 

Lead  tetrachloride,  PbCL. 

Sol.  in  H9O  with  subsequent  decomp. 
(Rivot,  Beudant,  and  Daguin,  Ann.  Min.  (5) 
4.  239.) 

Obtained  in  a  pure  state  by  Friedrich.  Sol. 
in  a  little  cold  H2O,  but  is  decomp.  by  warm- 
ing or  diluting.  Miscible  with  cone.  HCIH- 
Aq;  not  attacked  by  cone.  HsS04  even  on 
warming.    (Friedrich,  W.  A.  B.  102, 2b.  634.) 

Lead  /e/rachloride  loUh  MG. 
See  Chloroplumbate,  M. 

Lead  magnesium  chloride,  PbCU,  2MgCls+ 
13H,0. 
Deliquescent.     Decomp.  by  HjO.     (Otto 
and  Drewes,  Arch.  Pharm.  228.  496.) 

Lead  potassium  chloride  (potassium  chloro- 
plumbite),  PbCl,,  KCl. 

(Remsen  and  Herty,  Am.  Ch.  J.  14.  125.) 

Contains  V»  H,0.  (Wells,  Sill. -Am.  J.  145. 
130.) 

See  also  Demassieux,  PbCl, -f- KCl  under 
PbCl,. 

2PbCl,,  KCl.    (Wells.) 

See  also  Demassieux  as  above. 

Lead  riiodium  chloride. 
See  Chlororhodite,  lead. 

Lead   rubidium   chloride,    PbCl,,   2RbCl+ 
MH/). 
(Wells,  Sai.  Am.  J.  146.  34.) 
2PbCi,,  RbCl.    (Wells.) 

Lead  sodium  chloride. 
Decomp.  by  H,0. 


Lead  sodium  tetrachloride,  2PbCl4,  9NaCL 
Very  sol.  in  H,0.    (Sobrero  and  Selmi,  A. 

ch.  (3)  29.  166.) 
See  also  Chloroplumbate,  lead. 


Lead  thaUous  chloride,  PbCl,,  3T1C1. 

SI.  sol.  in  cold,  more  in  hot  H,0.  (Noyes, 
Z.phys.Ch.9.622.) 

PbCl,,  TlCl.  I^t.  (Ephraim,  Z.  anorg. 
1909,  61.  246.) 


Lead  chloride  ammonia,  2PbCl,,  3NHa. 
(Rose,  Pogg.  20. 167.) 

Lead  te^ochloride  ammonia,  PbCU,  4NHs. 

Pptd.  from  chloroform  solution.  (Mat- 
thews, J.  Am.  Chem.  Soc.  1898,  20.  825.) 

PbCU,  2NH|.  Fumes  in  the  air.  Decomp. 
byH,0.    (Matthews.) 

Lead  chloride  arsenate,  3Pbt(A804),,  PbCl,. 
See  Arsenate  chloride,  lead. 

Lead  chloride   borate,   Pb(BO,),,    PbCls+ 
H2O. 
See  Borate  chloride,  lead. 

Lead  chloride  carbonate. 
See  Carbonate  chloride,  lead. 

Lead  chloride  chlorite. 
See  Chlorite  chloride,  lead. 

Lead  chloride  mih  fluoride  and  iodide. 

See  Lead  chlorofluoride  and  Lead  chlonK 
iodide. 

Lead  chloride  phosphate. 
See  Phosphate  chloride,  lead. 

Lead  chloride  phosphite,  PbCl,,  Pba^,0«(T). 
Ppt.    (Berzelius.) 
Does  not  exist.    (Rose.) 

Lead  chloride  sulphate. 
See  Sulphate  chloride,  lead. 

Lead  chloride  sulphide,  PbCl,,  3PbS. 
See  Lead  chlorosulphide. 

Lead  chlon^uoride,  PbClF. 

SI.  sol.  in  H,0  without  deoomp.  Easily 
sol.  in  HNO,+Aq.    (Beraelhis.) 

Solubility  in  H,0. 

100  g.  H,0  dissolve  0.0211  g.  PbClF  at 
0^  0.0370  g.  at  25^•  0.1081  g.  at  100".  (Starok, 
Z.  anorg.  Ch.  1911,  70.  174.) 

Solulnlity  in  HCl-f  Aq  at  26**. 

Solution  of  PbClF  in  HCl+Aq  oontaining 
0.0536  g.  equiv.  per  1.  oontains  0.0758  g. 
PbClF  in  100  cc.  of  solvent. 

Solution  of  ^If^J^  i^HCl+Aq  oontamiag 
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0.1069  g.  equiv.  per  1.  contains  0.1006  g. 
PbClF  in  100  cc.  of  solvent.    (Starck.) 

Solubility  in  acetic  add  at  26^. 

Solution  of  PbClF  in  HCiHiOt  containing 
0.O518  g.  equiv.  per  1.  contains  0.05129  g. 
PbClF  in  100  cc.  of  solvent. 

Solution  of  PbClF  in  HCiHiOi  containing 
0.1O55  g.  equiv.  per  1.  contains  0.0561  g. 
PbClF  in  100  cc.  of  solvent.    (Starck.) 

Solubility  in  PbCU+Aq. 


t"» 

G.  eamv.  per  I. 

G.  PbClF  in 
100  cc.  of  solvent 

18** 

0.0100 

0.0020 

(( 

0.0195 

0.0016 

ti 

0.0495 

0.0002 

25« 

0.00996 

0.0030 

u 

0.0196 

0.0008 

u 

0.0392 

0.0005 

(Starck.) 

Leftd  chloroiodide,  2PbCli,  Pblt . 

SoL  in  hot  NHiCl-f  Aq.  (Poggiale,  J.  pr. 
86.329.) 

PbCl,,  Pbl,.  Sol.  in  hot  HCl+Aq.  (En- 
gelhardt.) 

Sol.  in  HsO.  (Thomas,  C.  R.  1898,  126. 
1351.) 

Lead  chloroselenide. 

Deoomp.  by  boiling  HiO  and  by  cone. 
KOH  H- Aq.  (Fonies-lSacon,  C.  R.  1900, 180. 
1133.) 

Lead  chlorosulphide,  PbCli,  3PbS. 

Partially  decomp.  by  hot  HiO.  Not  at- 
tacked by  dil.,  but  decomp.  by  cone.  HCl-f 
Aq.    (HQnefeld,  J.  pr.  7.  27.) 

PbS,  PbClf.  Deoomp.  by  HjO,  adds,  or 
•Ikalies.    (Parmentier,  C.  R.  114.  298.) 

ClP|)S,PbSJ^a'bCl.  Ppt.  (Hofmann, 
B.  1904,  87.  250.) 

Lead  flnoride,  PbFs.- 

Very  sL  sol.  in  HtO,  and  not  more  in  HF+ 
Aq.   (Benelius,  Pogg.  1.  31.) 

5.5  millimols  are  sol.  in  1000  ccm.  H2O. 
•Jaeger,  Z.  anorg.  1901, 27. 38.) 

iTHjO  dissolves  640  mg.  at  18**.  (Kohl- 
nosch,  Z.  phys.  Ch.  1904,  60.  356.) 

Ml  mg.  in  1  1.  of  sat.  solution  at  18''. 
Kohlrausch,  Z.  phys.  Ch.  1908,  64.  168.) 

More  0OI.  m  HNOt,  or  HCl + Aq.  SI.  sol.  m 
KF+Aq.    (Herty,  Am.  Ch.  J.  14. 107.) 

8L  sol.  in  diL  HF+Aq;.  insol.  in  strong 

0.01^2  g.  atoms  Pb  are  sol.  in  1000  cc.  HF. 
Uieger,  Z.  anorg.  1901,  27.  37.) 

LmoL  in  liqmd  HF.  (Franklin,  Z.  anorg. 
1W5,  46.  2.) 

beoL  in  liquid  NHt.  (Gore,  Am.  J.  Ch. 
im,  20.  8280 


Insol.  in  ethylacetate.  (Naumann,  B. 
1910,  48.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
87.  4329.) 

Lead  potassium  fluoride,  3KF,  HF,  PbF«. 

Decomp.  HfO,  stable  in  dry  air.  (Brauner, 
Z.  anorg.  1894,  7.  7.) 

Lead  silicon  fltt<»ide. 
See  FluosOicate,  lead. 

Lead  tantalum  fluoride. 
See  Fluotantalate,  lead. 

Lead  titanium  fluoride. 
See  Fluotitanate,  lead. 

Lead  fluoride  sulphate. 
See  Sulphate  fluoride,  lead. 

Lead  hydroxide,  PbOaHs. 

Not  appreciably  sol.  in  HtO.  (Jaeger, 
Z.  anorg.  1901,  27.  38.) 

1  1.  H,0  dissolves  0.155  g.  PbO,H,  at  20' 
and  100^    (Sehnal,  C.  R.  1909, 148.  1396.) 

Solubility  in  NaOH+Aq. 


G.  Na  in  20  ccm. 

G.  Pb  in  20  ccm. 

0.2024 

0.3196 
0.5866 
0.9476 
1.7802 

0.1012 
0.1736 
0.3532 
0.4071 
0.6170 

(Rubenbauer,  Z.  anorg.  1902,  80.  336.) 
Solubility  of  PbOiHi  in  NaOH+Aq  at  25*. 

G.  mol.  per  1. 

Rolid  Phaw 

Na 

Pb 

0.274 
0.431 
0.476 
0.746 
1.132 
1.519 

0.0181 

0.287 

0.319 

0.489 

0.711 

0.101 

PbO,H, 

tt 
tl 
tt 
tl 

(Wood,  Chem.  Soc.  1910,  97. 884.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
87.  4329.) 

2PbO,  PbO,H,-3PbO,  H,0.  Sol.  in 
10,000  to  12,000  pts.  H,0.  (Yorke.)  Sol.  in 
7000  pts.  H,0.    (v.  Bonsdorff,  Powj.  41. 307.) 

0.45  millimol.  Pb  are  sol.  in  1  Uter  HsO  at 
18^    (Pleissner,  C.  C.  1907,  H.  1056.) 

Sol.  in  adds.  InsoL  in  NH«OH+Aq.  Sol. 
inNaOH,orKOH4-Aq.  SoL  m  hot  NH4a-f 
Ao.  and  repi)td.  by  NH40H4-Aa. 

Solubility  in  KCJH+Aq,  according  to  Ditte 
(C.  R.  94.  130).    When  KOH+Aq  is  grf -'" 
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ally  added  to  lead  hydroxide  suspended  in 
HsO|  the  lead  hydroxide  is  at  first  dissolved 
proportional  to  the  amount  of  KOH,  until 
the  stn^gth  reaches  200  g.  KOH  to  1  litre 
H|0.  The  solubility  then  diminishes  and 
increases  again  untu  400  g.  KOH  are  dis- 
solved in  1  litre  HsO.  The  amorphous  lead 
hydroxide  is  then  converted  into  crystalline 
2PbO(PbOiHi).  By  further  addition  of 
KOH  the  solubility  is  suddenly  decreased, 
and  then  increases  again.    (Ditte.) 

Sol.  in  triethyl  toluenyl  ammonium  hy- 
drate+Aq. 
Sol.  in  sorbine+Aq.    (Pelouze.) 
Sol.  in  acetates +Aa.    (Mercer.) 
Sol.  in  Ca,  Ba,  Sr,  K,  or  Na  sucrate+Aq. 
Not  pptd.  in  presence  of  Na  citrate +Aq. 
(SpiUer.) 
See  also  under  Lead,  and  Lead  oxide. 


Lead  perhydroxide,  FbOi,  HsO. 
See  Lead  peroxide. 

LMd  imide,  PbNH. 

Decomp.  by  HtO  and  dilute  acids.   (Frank- 
lin, Z.  anorg.  1905,  46.  27.) 


Lead  iodide,  Pbls. 
Sol.  in  187  pts.  boiling  HiO.    (Berthemot.) 
Sol.  in  1235  pts.  HtO  at  ord.  temp.,  and  194 

pts.  at  100^    (Denot^.  pr.  1.  425.) 
Sol.  in  2400  pts.  H,0  at  18.75*.     (Abl.) 
Sat.  Pbls+Aq  at  20''  contains  0.0017  pt.; 

at  27^  0.002  pt.;  at  100^  0.0039  pt.    Pbl,. 

(Lassaigne,  J.  chim.  med.  7.  364.) 

•   1 1.  IW  dissolves  0.6  g.  Pbl,  at  10*. -  (Ditte, 

C.  R.  92. 718.) 

-1  1.  HsO  dissolves  1.58  millimols  Pbls  at 

25.2*.    (Von  Ende,  Z.  anorg.  1901,  26.  159.) 
0.47  X 10-*  gram  are  dissolved  in  1  litre  of 

sat.  solution  at  20*.    (Bttttgei,  Z.  phys.  Ch. 

1903,  46.  603.) 


Solubility  in  100  g.  HsO  at  t*. 


t" 

G.  Pblt. 

0 

0.0442 

15 

0.0613 

25 

0.0764 

35 

0.1042 

45 

0.1458 

55 

0.1755 

65 

0.2183 

m 

0.3023 

95 

0.3960 

•100 

0.4360 

*  By  extrapolation. 
<Liohty,  J.  Am.  Chem.  Soc.  1903,  26.  474.) 


0.0013  g.  mol.  Pbls  are  dissolved  in  1  1. 
H,0  at  20*.  (Fedotieff,  Z.  anorg.  1911,  78. 
178.) 

Not  more  sol.  in  HCsHtOs+Aq  than  in 
HiO,  contrary  to  Henry.    (Denot,  L  c.) 

Pptd.  from  aqueous  solution  b^  little  HI  + 
Aq,  but  redissolved  by  the  addition  of  more. 
(Ditte,  C.  R.  92.  718.) 

Insol.  in  cold,  sol.  m  hot  HCl+Aq  with 
decomp. 

SohibiHty  of  Pbl,  in  HNO,+Aq  at  26.2**. 
SoSolubiUty  in  millimols.  per  litre. 


HNOi  nomuU 

8 

0.001 

38.87 

0.01 

39.06 

•0.051 

39.45 

0.04    KNO,+ 

0.01    HNO, 

39.45 

*  pptd.  in  presence  of  Na  citrate.    (Spil- 


(von  Ende,  Z.  anorg.  1901,  26. 162.) 

Sol.  in  KOH+Aq. 

Sol.  in  cone.  KI,  Nal,  Bals,  Srls.  Calttand 
Mgls+Aq,  from  which  it  is  pptd.  by  HfO. 
(Berthemot.) 

Very  sol.  in  Kl-f  Aq,  2  mob.  Pbls  being 
dissolved  for  1  moL  KI.    (Boullay.) 

Sol.inNHJ+Aq.  Easily  sol.  in  Na,S,0,+ 
Aq.    (Wamer,  C.  N.  6S.  51.) 

Noti         ' 
ler.) 

Solubility  in  sat.  It +Aq  at  20* -0.00216  g. 
mol.  per  1.  Solid  phase  PblsH-Is.  (Fedotiefl, 
Z.  anorg.  1911,  73.  178.) 

Very  easily  sol.  in  liquid  NHa.  (Franklin. 
Am.  Ch.  J.  1898.  20.  828.) 

SI.  sol.  in  alconol.  (Henry.)  Deoomp.  by 
boiling  ether.    (Vogd.) 

100  g.  formic  acid  dissolve  0.25  g.  at  19.8*. 
(Aschan,  Ch.  Ztg.  1913,  37.  1117.) 

Insol.  in  CSs.  (Arctowski,  Z.  anorg.  1894, 
6.  257.) 

SI.  sol.  in  bensonitrile.  (Naumann,  B. 
1914^  47.  1369.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann, B.  1909, 42. 3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904« 
87.  4329.) 

0.02  pts.  are  sol.  in  100  pts.  acetone  at  59*. 

0.02  pts.  are  sol.  in  100  pts.  amyl  alcohol  at 
133.5. 

0.50  pts.  are  sol.  in  100  pts.  aniline  at  13*. 

1.10  pts.  are  sol.  in  100  pts.  aniline  at  184*. 

(Lasaciynski,   B.   1894,  27.  2287.) 
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Solubility  of  Pblj  in  p3rridine  at  t*. 


f 

G.  Pbit  per  100 
g.  pyndine 

Solid  phaae 

-37 

0.166 

Pbl,,  CftHiN 

—20 

0  175 

u 

—  9 

0.186 

a 

0 

0200 

It 

+  3 

0.215 

a 

6 

0.225 

Pbl,,  CsHsN-f- 
Pbl,,  2C6H*N 

15 

0.208 

Pbl,,  2C»H,N 

35 

0.188 

n 

57 

0.190 

It 

77 

0.228 

it 

02 

0.290 

tt 

98 

0.340 

tt 

105 

0.370 

tt 

106 

0.410 

tt 

112 

0.445 

tt 

(Heise,  J.  phys.  Ch.  1912,  16,  273.) 

Lead  hjdngea  iodide,  PbHsI«  ->PbI,,  2HI. 

Cold  H,0  dissolves  out  HI.  Sol.  in  hot 
HjO,  from  which  crystallizes  Pblt.  (Guyot, 
J.  chim.  med.  12.  247.) 

+10HfO.  Decomp.  by  HfO.  (Berthelot, 
C.R.91. 1024.) 

Letd  Udiiiim  iodide,  Pbis,  IiI+5HsO. 

Loses  1  mol.  HsO  at  95^  and  loses  another 
moL  HsO  at  100"".  (Bogorodski,  C.  C.  1894, 
IL  515.) 

Pbl,»  2UH-6H,0.  SI.  sol.  in  H,0.  (Mos- 
Qier,  C.  R.  1895,  120.  446.) 

Letd  nuigneshiin  iodide,  PbIs,  2Mgl2. 

Deoomp.  by  HjO  and  by  alcohol.  (Mos- 
nier,  A.  (A.  1897,  (7)  12..  402.) 

+16H/).  Veiy  hygroscopic.  Decomp. 
immediately  by  HsO.  (Otto  and  Drewes, 
-^rch.  Phann.  229.  180.) 

Letd  aidcel  iodide,  PbNi,I<+3H,0. 
Deoomp.  by  HiO.    (Moanier,  A.  oh.  1897, 
7)  11  411.) 

letd  pottastmii  iodide  (Potassium  iodoplum- 
bSe),  Pbl„  KI. 

Pennanent.  Completelv  deoomp.  by  HtO. 
Unacted  upon  by  oold,  but  completely  de- 
wmp.  by  hot  alcohol.  (Boullay,  A.  ch. 
2)  M.  3(56.) 

+2H|0.  The  only  salt  that  could  be 
<ii>tatDed  by  Hansen  and  Herty  (Am.  Ch.  J. 
liUO.) 

Fbis,  2KI.  SI.  sol.  in  boiling  chloroform; 
culy  sol.  in  strong  KI+Aqu  insol.  in  alcohol. 
Brwb,  C.  N.  1898,  77.  191.) 

+2H,0.  Deoomp.  by  H,0.  (B»thelot, 
A.  dL  (5)  29.  289.) 

Does  not  exist.    (R.  and  H.) 

+4HA  (Ditto.  C.  R.  92.  134.)  Does  not 
«nrt.   (R.  and  H.) 


PbIs,  4KI.    Decomp  by  HfO;  insol.  m 
DohoL 
andH.) 


%o 


alcohol.     (Boullay.)     Does  not  eidst.     (R. 


3Pbl2,  4KH-6H,0.  (Berthelot,  L  c.) 
Does  not  exist.    (R.  and  H.) 

Lead  potassium  pmodide,  Ka'bslt+4H|0. 

Decomp.  by  HfO  or  aloohol.  (Wells,  Z. 
anorg.  4. 346.) 

Lead  rubidittm  iodide,  Pbl.,  RbI+2HsO. 
(Wells,  Sill.  Am.  J.  146. 34.) 

Lead  sUver  iodide,  Pblt,  2AgI. 

(Ruff  and  Geisel,  B.  1905,  88.  2663.) 

Lead  sUver  iodide  ammonia,  Pblt,  2AgI, 
5NH,. 
(Ruff  and  Geisel,  B.  1905,  88.  2663.) 

Lead  sodium  iodide,  Pblt,  Nal. 

Deoomp.  by  HtO.  (Poggiale,  C.  R.  20. 
1180.) 

4-xHtO.  (Remsen  and  Herty,  Am.  Ch. 
J.  14.  124.) 

Pblt,  2NaH-6HtO.     SI.   sol.   in   HtO. 
(Moisnier,  C.  R.  1895, 120. 445.) 

Lead  iodide  ammonia,  Pblt,  2NHt. 

Decomp.  by  HtO.  (Rammelsberg,  Pogg. 
48.  166.) 

Lead  iodide  carbonate. 
See  Carbonate  iodide,  lead. 

Lead  iodosulphide,  PbS,  4PbIt. 

Decomp.  by  light,  heat,  acids  and  alkalies. 

(Lenher,  J.  Am.  Chem.  Soc.  1895,  17.  512.) 

Sol.  in  cone.  HI;  insol.  in  dil.  HI-fAq. 

(Lenher,  J.  Am.  Chem.  Soc.  1901,  23.  68U 

IPbStPbStPbl.  Ppt.  (Hofmann,  B.  1904, 
87.  251.) 

Lead  8ii6oxide,  PbtO. 

Decomp.  by  HtO  into  PbOiHt. 

Decomp.  by  dil.  HtS04,  HCl,  HNO,, 
HCtH|Ot+Aq,  or  alkalies,  into  PbO,  which 
dissolves,  and  Pb,  which  dissolves  or  not, 
according  to  the  reagent.  Sol.  in  dil. 
Pb(NO,)t+Aq. 

Lead  monoxide  (Litharge),  PbO. 

Sol.  in  7000  pts.  HtO.    (Horsford.) 

Pure  PbO  is  insol.  in  HtO.  (Brandecke, 
Repert.  68.  155;  Siebold,  Repert,  68.  174; 
Hm>ergen,  Repert.  66.  55.)  SI.  sol.  in  HtO. 
(Yorke,  Phil.  Mag.  (3)  6.  82.) 

0.31  millimoles  Pb  are  dissolved  in  1  Hter 
HtO  at  18^    (Pleissner,  C.  C.  1907,  II.  1056.) 

1.71  X 10-*  g.  are  dissolved  in  1  litre  of  sat. 
solution  at  20*'.    (Bttttger,  Z.  phys.  Ch.  1903, 
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Sol.   in   KOH,   or   NaOH+Aq;   abo   in 
CaO,H,+Aq. 
Sol.  in  boiling  Cu(NOi)i+Aq  with  pptn.  of 

Sol.  in  CaClf,  and  SrCli+Aq.  (Andr^, 
C.  R.  104.  359.) 

Sol.  in  MgCl,+Aq.  (Voigt,  Ch.  Ztg.  IS. 
695.) 

Sol.  in  boiling  Cu(N0i)i4-Aq  with  pptn.  of 
CuO 

PartiaUy  sol.  in  Cd(NO,),,  and  Mn(NO,), 
-l-Aq  with  pptn.  of  CdO  and  MnO  respec- 
tively. 

Not  acted  upon  by  Mg,  Ag,  Co,  Ni,  or  Ce 
nitrates  +  Aq.    (Persoaj 

Very  sol.  in  Pb(C,H,Oi),+Aq.  (Rochle- 
der.) 

Insol.  in  liquid  NHt.  (Franklin,  Am.  Ch, 
J.  1898,  20.  828.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
IIJ1014.) 

When  finely  pulverised,  sol.  in  cane  sugar 
4-Aq,   but  less  than  PbiOi.    (Peschier.) 

SI.  sol.  in  glycerine.  Readily  sol.  in  glucose 
4-Aq.    (Persoa.) 

Sol.  in  volatile  oils.    (Schweitzer.) 

Yellow  modification. 

So\ubility  in  H,0  at  22**. 


1.  Yellow  PbO,  obtained  by 

boiling  lead  hydroxide 
with  10%  NaOH 

2.  Yellow  PbO,  obtained  by 

heating  1  at  630^ 

3.  Yellow  PbO,  obtained  by 

heatinff  at  740**  red  PbO, 
fonned  by  boiling  lead 
hydroxide   with   cone. 
NaOH 

4.  Yellow  PbO  obtained  by 

heating  pure,  commer- 
cial, ydlow-brown  PbO 
at  620^ 


Solubility  in  g.- 
equiv.  per  litre 


1.03x10-* 

1.05x10-* 
1.00x10-* 

1.09x10-* 


(Ruer,  Z.  anorg.  1906,  60.  273.) 

Red  modification.  Obtained  by  boiling 
lead  hydroxide  with  cone.  NaOH-|-Aq. 

Solubility  in  H,0  at  22** » 0.56X10*  g. 
equiv.  per  1.    (Ruer,  Z.  anorg.  1906,  60.  273.) 

YeUow^own  modification.  Solubility  in 
H/)  at  22** -1.10X10*  g.  equiv.  per  litre. 
(Ruer,  Z.  anorg.  1906,  60.  273.) 

See  also  Lead. 

Min.  Massicot, 

Lead  oxide  (Red  lead),  Pbt04. 

Insol.  in  HtO. 

Converted  by  acids  into  PbOt  and  salts  of 
tmmoxide. 

Sol.  in  a  large  amt.  of  glacial  acetic  acid. 
(Berzelius.)  Insol.  in  acetic  acid.  (Schon- 
bein,  J.  pr.  74.  325.) 


Solution  in  HCsHtOt+Aq  may  decompose 
or  not  according  to  conc^itration  of  acid. 
When  treated  with  an  excess  of  HCiHsOi+ 
Aq  of  8®  B,  Pbi04  is  quickly  dissolved,  but 
the  solution  soon  deposits  PbOs;  this  de- 
composition is  facilitated  by  dilution.  But 
if  Ft)sOi  is  treated  with  a  large  excess  of 
glacial  HCtHtOs,  it  dissolves,  and  the  solu- 
tion is  permanent  if  atmospneric  air  is  ex- 
cluded, and  temp,  does  not  rise  above  40^. 
(Jacquelain,  J.  pr.  6S.  152.) 

Insol  in  acetone.  (Eidmann.  C.  C.  1899, 
II,  1014;  Naumann,  B.  1904,  37.  4329.) 

Easily  sol.  in  cane  sugar -fAq.    (Peschier.) 

Min.  Minium, 

Lead  sesquioidde^  PbiOt. 

Insol.  in  H«0  or  in  KOH+Aq. 

Decomp.  by  strong  acids  into  PbOt  and 
corresponding  salt  of  monoxide. 

Lead  peroxide,  PbOt. 

Insol.  in  H9O.  Sol.  in  acids,  also  in  cone, 
alkali  hydroxides +Aq.  The  solutions  in 
acids  are  very  unstable,  except  whoi  con- 
centrated and  kept  at  a  low  temperature. 

Decomp.  by  cold  HCl,  HCN,  HBr,  and 
HI+  Aq.  Not  attacked  by  other  adds  when 
cold,  but  decomp.  thereby  when  hot.  InscJ. 
in  moderately  cone.  HNOi,  H1SO4,  or 
HCtH,0,-fAq. 

There  are  two  forms  of  PbOi,  the  amor- 
phous and  the  crystalline. 

1  1.  of  very  cone.  HsS04  dissolves  10  milli- 
mols.  crystalline  PbOs. 

Solubility  of  amorphous  PbOs  in  HtSOf+Aq 
at22'. 


99.5  miUimols.  Pb02  are  dissolved  in  1  1 
acid  containing  1720  g.  HsSOi. 

4  millimols.  PbOs'are  dissolved  in  1  L 
acid  containing  1097  g.  HsS04. 

V — moles  HsS04  per  mole  of  HjO. 

c»  millimols.  PbOs  dissolved  in  1  litre. 


of 


0.32 
0.30 
0.25 


0.82 

0.4 

7.10-« 


0.20 
0.15 
0.10 


8.10^ 
5. 10-* 
1.10-* 


(Dolezalek  and  Finckli,  Z.  anoiy.  1906,  61. 
32a-5.) 

Decomp.  by  NH«OH-hAq.  Sol.  in  oonc 
KOH,  or  NaOH-hAq. 

Sol.  with  decomp.  in  Hgt(NOa)i+Aq. 
(Levol.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II,  1014;  Naumann,  B.  1904,  87.  2943.) 

Min.  PkUtneriU, 

Lead  m«nganes«  peroxide,  PbOs,  4MnOt. 
Ppt.    (Gibbs  and  Parkmimn,.Sill.  Am.  J. 

(2)   89.  58.)    Digitized  byVjUU^lC 


LEAD  SULPHIDE  MERCURIC  CHLORIDE 


453 


•letd  ozybnMiiide,  PbBrj,  PbO. 

InsoL  in  H,0. 

+1,  IH,  and  3Hrf).  (Andr6,  C.  R.  96. 
1502.) 

6PbO,  PbBr,+2Hrf).  Ppt.  (Strttmholm, 
I.  anorg.  1904,  88.  436.) 

Letd  oxjdiloride,  2PbClt,  PbO+2H,0. 

(AncH  C.  R.  96. 435.) 

PbClt,  PbO.  Absolutely  insol.  in  hot  or 
eoki  H,0.    (Andrt,  A.  ch.  (6)  8.  108.) 

Min.  MaOockUe. 

+HA    Sol  in  hot  NaOH-f  Aq.    (Andr^.) 

0.38  millimols.  Pb  are  dissolved  in  1  litre 
H,0  at  18^    (Pleissner,  C.  C.  1907,  II.  1055.) 

Pba«,  2PbO.  Insol.  in  H,0.  Sol.  in  dil. 
KOH+Aq(aboutllOg.inll.)  (Ditte,C.R. 
M.1180.) 

Min.  Mendipite,    Easily  sol.  in  HNOt + Aq. 

+2HA   (Andr6,A.ch.(6)8.111.) 

PhQi,  ZFM.  Insol.  in  HjO.  (Daber- 
etner.) 

+HHiO.  Ppt.  (Strttmhohn,  Z.  anorg. 
1904,  38.  435.) 

+2H3O.  0.10  millimols.  Pb  are  dissolved 
in  1  litre  H,0  at  18**.  (Pleissner,  C.  C.  1907, 
U.  1056.) 

+3HA    Ppt.    (Andr^,  C.  R.  104.  359.) 

+4H3O.  Nearly  insol.  in  HjO.  SI.  sol. 
inNaOH-hAq.    (Vauquelin.) 

PbCl,,  5PbO.    (Dttbereiner.) 

6PbO,  PbCl,-|-2HiO.  Ppt.  (Strttmhohn, 
Z.aDorg.1904,88.434.) 

PbCl,,  7PbO.     Cassel-yellow. 

Letd  strontium  ozychloride,  2PbO,  SrCls+ 
(Aiidr^,  C.  R.  104.  359.) 

LetdoiyGhloride,  iodide,  PbCli,  Pbis,  4PbO. 
Min.    SekwartzenbergUe.       Sol.     in     dil. 
HNO,+Aq. 

Letdozyiodide,  Pblj,  PbO. 

InsoL  in  boiling  HsO  or  KI+Aq.  (Brandes, 
A.  10.  260.) 

+HH/).    (Ditte,  C.  R.  92.  145.) 

+H,0. 

Pbl,,  2PbO.  Insol.  in  H,0.  (Denot,  J. 
Phann.  80.  1.) 

Pbl,,  3PbO+2H,0.    Ppt.    (Ktthn,  C.  C. 

1B47.  ^^ ) 
Pbit,  5PbO.    Insol.  in  H,0.    (Denot.) 
+7H,0.    (Ditte,  C.  R.  92. 145.) 
«PbO,  PbI,+2H,0.     Ppt.     (Strttmhohn, 

2.  anorg.  1904,  88.  437.) 
9PbO.PbI,+2H,0.   (Strttmhohn,Z.  anorg. 

W04,  tt.  437.) 

I^oiTpeHodide,  PbO,  PblJt. 

^Decomp.  by  boiling  H,0.     Sol.   in  dil. 

HCaOi-hAq.    (Grdger,  W.  A.  B.  100,  2b. 

^15.) 


Lead  phosphide,  PbPi. 

Deoomp.  by  HsO  and  dil.  acids.  (Bossuet, 
C.  R.  1913,  167.  721.) 

Lead  phosphoselenide,  PbSe,  PtSe. 
Insol.inH,OorHCl+Aq.   Sol.inHNO,-f 

Insol.  in  cold,  slowly  decomp.  by  hot  al- 
kaUc«+Aq.    (Hahn,  J.  pr.  (2)  W.  436.) 

2PbSe,  PiSei.  Insol.  in  H,0,  HCl,  or 
HN0|+Aq.  Slowly  sol.  in  red  fuming 
HNO,.    (Hahn.) 

2PbSe,  PiSei.  Deoomp.  by  fuming  HNO|. 
(Hahn.) 

Lead  selenide,  PbSe. 

Cold  HN0|+Aa  dissolves  Pb  with  separa- 
tion of  Se,  which  dissolves  on  warming. 
(LitUe,  A.  118.  212.) 

Min.  ClausihaliU,  Sol.  in  HNOt+Aq 
with  separation  of  Se,  when  warmed. 

Lead  mercury  selenide,  (Pb,  Hg)Se. 
Min.  I/ehrhachiie. 

Lead  sulphide,  PbS. 

Very  d.  sol.  in  HjO. 

1  1.  HsO  dissolves  3.6  X 10-'  moles.  PbS  at 
18^    (Weigel,  Z.  phys.  Ch.  1907,  68.  294.) 

1  1.  H,0  dissolves  3X10-*  g.  PbS  at  25^ 
(Hevesy,  Z.  anorg.  1913,  88.  328.) 

Insol.  in  dilute  acids;  alkalies,  and  alkah 
sulphides +Aa.  Decomp.  with  solution  in 
moderately  oil.  HNOi-fAq.  With  cone. 
HNOt  or  aqua  regia,  PbSOi  is  formed.  Sol. 
in  hot  cone.  HCl-f-Aq. 

1 1.  HjO  sat.  with  HsS  dissolves  1.5  X 10^  g. 
PbS  at  25**.  (Hevesy,  Z.  anorg.  1913,  88. 
328.) 

Insol.inNH4Cl,orNH4NO,+Aq.   (Brett.) 

Somewhat  sol.  in  HsS +Aq  when  heated 
therewith  in  a  sealed  tube.  (Senarmont,  A. 
ch.  (3)  82. 168.) 

Ixisol.  in  potassium  thiocarbonate  +Aq. 
(Rosenbladt,  Z.  anal.  86. 15.) 

Sol.  in  NatS,0,+Aq.  (Waller,  J.  Anal. 
Ch.  6.  646.) 

Insol.  in  liquid  NHj.  (Franklin,  Am.  Ch. 
J.  1898,  80.  828.) 

Min.  Oalena,  OaUnite. 

Lead  pof]/8ulphide,  PbSi. 

Ppt.;  insol.  in  alkali  sulphides;  decomp. 
by  cone.  HNOs.  (Bodroux,  C.  R.  1900,  180. 
1398.) 

Lead  pUtinnm  sulphide. 
See  SulphopUtinate,  lead. 

Lead    sulphide    mercuric    chloride,    3PbS, 
4Hgdr 
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Lead  sulphobromide,  chloride,  or  iodide. 
See  Lead  bromosulphide,  etc. 

Lead  dtsulphodiimide,  PbNsSa,  NHt. 

Ppt. 

Very  stable  in  the  air  or  in  a  vacuum. 
Sol.  in  no  solvent  without  decomp. 
When   rapidly    heated   it   explodes   very 
violently  at  140**.    (Ruff,  B.  1904, 87. 1581.) 

Lead  teUtmde,  PbTe. 

Insol.  in  HjO.  Sol.  in  cold  HNOi+Aq. 
(Rose,  Pogg.  18.  68.) 

Min.  AltaUe.     Easily  sol.  in  HNOi+Aq. 

«<  Lcucone." 

Wdhler  (A.  127.  268)  gives  this  substance 
the  formula  HioSitiOt«,  but  it  is  identical  with 
silicoformic  anhydride,  SijHiOj,  which  see. 


Lime. 

Quicklime^  CaO.   See  Calcium  oxide. 
Slaked   lime,  CaOiH,.    See  Calcium 
droxide. 


hy. 


lithium,  Id. 
Decomposes  HsO. 

Easily  sol.  in  dil.  acids.  Slowly  attacked  by 
cone.  H1SO4,  rapidly  by  cone.  HNO»+Aq. 
Insol.  in  hydrocarbons.   Sol.  in  liquid  NH|, 
but  not  so  cAsily  as  K. 

Sol.  in  hquia  NHj.  (Franklin,  Am.  Ch. 
J.  1898,  20.  820.) 

1  gram  atom  dissolves: 
at        O"*  in  3.93  mol.  h'quid  NHj. 
"  _-25''    "  3.93      "         "         " 
"  __50<»    "  3.93      "         "         " 
"  __^o    "3.93      "         "         " 

(Ruff,  B.  1906,  89.  840.) 

Sol.  in  ethylamine.  Insol.  in  propylamine 
and  in  secondary  and  tertiary  amines.  (Kraus, 
J.  Am.  Chem.  Soc.  1907,  29.  1561.) 

Litiiium  amalgam,  liHgi. 

LiHgi  is  obtained  at  all  temp,  up  to  100^. 
Can  be  cryst.  from  Hg  without  decomp.  at 
any  temp,  below  100**.  (Kerp,  Z.  anorg.  1900, 
26.68.) 

Lithium  amide,  LiNHt. 

(Ruff,  B.  1911,  44.  505.) 

Decomp.  slowly  in  the  air. 

Slowly  decomp.  by  cold,  rapidly  by  hot 
Hrf). 

Slowly  decomp.  by  HCl. 

Slowly  decomp.  by  cold,  rapidly  by  hot 
abs.  alcohol.  (Tithearley,  Chem.  Soc.  1894, 
66.  518.) 


Lithium  ammonia,  Li,  NHj. 

Decomp.  by  HjO  at  ordinary  tanp.;  sol. 
in  Uquid  NH,.  (Moissan,  C.  R.  1898,  127. 
689.) 

li,  3NHi.   (Moissan,  C.  R.  1901, 188. 716.) 

Trtlitfainm  ammonium^  LiaNHi. 

Very  hydroscopic,  decomp.  by  HjO.  (Dar 
fert,  M.  1910,  81.  992.) 

Lithium  antimonide,  LisSb. 

Decomp.  by  HjO  with  evolution  of  Hj. 
Sol.  in  liquid  NH,.   (Lebeau,  C.  R.  1902, 184. 

285.) 

Lithium  arsenide,  LisAs. 

Decomp.  by  HjO;  decomp.  vioI«itly 
fuming  HNOi.   (L^)eau,  C.  R.  1899, 129. 

Lithium  azoimide,  LiNt. 

Deliquesc^t.    Stable  in  aq.  solution. 

36.12  pts.  are  sol.  in  100  pts.  H,0  at  10*. 

62.07     "    "     "    "  100    "    HiO   "15.5". 

66  41     "    "     "    "  100   "    H,0   "  16^ 

20J26  "  "  "  "  100  "  abs.  alcohol 
at  16**. 

Insol.  in  ether.  (Curtius,  J.  pr.  1898,  (2) 
68.277.)  .      ,  .     ^ 

4-H2O.  Very  bydrosoopic;  decomp.  m  the 
air.  Very  sol.  m  HjO  and  alcohol.  (Dennis, 
Z.  anorg.  1898,  17.  18.) 


.J5 


Lithium  bromide,  liBr. 
Deliquescent. 
100  pts.  H|0  dissolve  at: 


0* 
143 


34** 
196 


59^ 
222 


82^ 
244 


103" 
270  pts. 


LiBr. 


Sp.  gr.  of  LiBr+Aq  at  19.5*  containing: 
0         10        15       20       26      30%aBr, 
1.035  1.072   1.113  1.156  1.204  1.254 

35        40       45        50      55%  liBr. 
1.309   1.368   1.432   1.500  1.580 
(Kremers,  Fogg.  108.  65;  104.  133:  Geriadi, 
Z.  anal.  8.  285.) 


Trtlitiiium  amide,  LiiNHt. 

Hydroscopic;  decomp.  by  H|0. 
M.  1910,  81.  994.) 


(Dafert, 


Temp,  of  maximum      g.-mol.  LiBr  dissolved 

density  of  LiBr+Aq.         in  1000  g.  H|0. 

1.921**  0.2941 

0.881*  0.4383 

(de  Coppet,  C.  R.  1900, 181. 178.) 

Moderately  sol.  in  liquid  NHi.  (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

Sol.  in  b«i«onitrile.  (Naumann,  B.  1914, 
47  1369 ) 

Solubility  in  glycol  at  14.7* -37.6%.  (de 
Coninck,Belg.A4d.  Bull.  1906,  350) 

Sol.  in  acetone.  (Naumann,  B.  1904,  17. 
4328:  Eidmann,  C.  C.  1899^  IL  1014.) 

Sol.  in  methyl  aoeUte  (Naumann,  B.  1909. 
42. 3789);  ethyl  acetate.   (Naumann,  B.  1904, 

87.  3601.)        Digitized  by  ^OOglC 
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(Nau- 


Difficultly  8oL  in  ethyl  acetate, 
mann.  B.  1910,  48.  314.) 

+H,0.     100  g.  H,0  dissolve  209  g.  LiBr 
u  44^.    (Bogorodski,  C.  C.  1894,  II.  514.) 

+2H,0.    (Bogorodski.) 

-hSHjO.     100  g.  H,0  dissolve  80  g.  liBr 
4t  —30%  and  122  g.  at  —10**.    (Bogorodski.) 

Littunm  molybdenjd  bromide,  LiBr,  MoOBra 


Vety  __ 
Z.  anorg.  19(^, 


pic.    (Weinland  and  Kndll, 
'^.  111.) 


LiHixiini  bromide  •twrnAtiia. 
LiBr,  NHi.    Sol.  in  HjO  with  decomp. 
LiBr,2NH,.    "    "     "      " 
LiBr,  3NH,.    "    "     "      " 
LiBr,  4NHs.    "    "      "      "  " 

(Bonnefoi,  C.  R.  1900, 180. 1395.) 

Utliiimi  carbide,  LiCs. 

InsoL  in  cone.  adds. 

SoL  in  fused  oxidizing  agents;  decomp.  HsO 
in  the  cold.    (Moissan,  C.  R.  1896, 122. 363.) 

Lifluom  «u5diloride,  LiiCl. 

Decomp.  by  Hrf).     (GunU,  C.  R.  1895, 
12L945.) 

litthim  chloride,  LiCl. 

Very  deliquescent.    Most  deliquescent  salt 
known  to  Berzelius.    Voy  sol.  in  HjO.    Sol. 
in  1.315  pts.  HsO  at  15''.    (Gerlach.) 
100  pts.  HsO  dissolve  at: 
(f     20*     65*   80*  69*  140*  160* 
63.7  80.7  104.2  115  129  139  145  pts.  LiCL 
(Gerlach,  Z.  anaL  8. 281.) 

Sp.  gr.  of  liCl+Aq  at  15*  containing: 
1  5  10  15  20%LiCl, 

1.006     1.030     1.058      1.086      1.117 
25  30  35  40%LiCl. 

1.148      1.182      1.219      1.256 
(Geriach,  Z.  anal.  8.  281.) 

Bp.  gr.  oi  liCl+Aq  at  18*  containing: 
•      5  10  20        30         40%LiCl. 

1.0274      1.0563    1.115    1.181      1.255 
(KohbauBch,  W.  Ann.  1879. 1.) 

Sp.  gr.  of  liCl+Aq  at  25*. 


Cooceniration  of  UCl+Aq. 

8p.gr. 

l-ncnmal 

Vr-      " 
Vr-      " 

v.-    " 

1.0243 
1.0129 
1.0062 
1.0030 

(Wagner,  Z.  phys.  Ch.  1890,  6. 38.) 


Sp.  gr.  of  liCl+Aq. 


g.  UCl  in  1000  g. 
of  solution 

Sp.  gr.  16«/16* 

0 

2.3923 

6.2360 

10.1093 

1.000000 
1.001405 
1.003647 
1.005921 

(Dijken,  Z.  phys.  Ch.  1897,  24. 109.) 

Sp.  gr.  of  lia+Aq  at  0*. 
%  liCl  4.26   12.18  22.2    32.5    41.4    43.2 
Sp.  gr.    1.026  1.073  1.133  1.203  1.267  1.282 
(Lemoine,  C.  R.  1897, 126.  603.) 

Sp.  gr.  of  liCl-f  Aq  at  20*. 


Normality  of 
LiCl+Aq 


10.35 
7.17 

•5.57 
2.98 
1.06 


%LiCl 


35.97 
26.40 
21.10 
11.83 
4.37 


8p.gr. 


1.2230 
1.1550 
1.1215 
1.0691 
1.0232 


(Forchheifner,  Z.  phys.  Ch.  1900,  84.  26.) 

Sp.  gr.  20*/4*  of  a  normal  solution  of  liCI  — 
1.022375.  (Haigji,  J.  Am.  Chem.  Soc.  1912, 
84. 1151.) 

Sp.  gr.  of  dil.  liCl+Aq  at  20.004*. 
Cone.  =»g.  equiv.  liCl  per  1.  at  20.004*. 
Sp.  gr.  compared  with  HiO  at  20.004  •»1. 


Cone. 


0.0000 
0.0001 
0.0002 
0.0005 
0.0010 
0.0020 
0.0050 
0.0100 


8p.gr. 


1.000,000,0 
1.000,002,5 
1.000,005,0 
1.000,012,6 
1.000,025,3 
1.000,050,5 
1.000,125,8 
1,000,251,0 


(Lamb  and  Lee,  J.  Am.  Chem.  Soc.  1913,  85. 
1688.) 


B.-pt.  of  liCl+Aq. 


%LiCl 


3.38 

6.54 

13.04 


B.-pt. 


101* 

102 

105 


%LiCl 


16.66 
19.35 
21.8 


B.-pt 


107* 

109 

111 


(Skinner,  Chp,^§gc^^|4^\e 
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Sat.  liCl+Aq  boilfl  at  171^    (Kremere.) 

B.-pt.  of  LiCl+Aq.    P  -pte.  LiCl  to 
100  pte.  H,0. 

SolubiUty  in  ethyl  alcohol. 

Temp.      1.06"  5.07"  13.0"  25.0"  40.6"  62.6* 

%liCl       14       14       13       14       15       18 

(Lemoine,  C.  R.  1897, 125.  605.) 

B.-pt. 

P 

B.-pt. 

P 

B.-pt. 

P 

101* 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

3.5 

7 
10 

12.5 
15 
17.5 

24 

26 

28 

30 

32 

33.5 

35 

36.5 

38 

39.5 

41 

42.5 

44 

45.5 

47 

124" 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

48.5 

50 

51.5 

53 

54.5 

56 

57.5 

59 

60.5 

62 

63.5 

65 

66.5 

68 

69.75 

71.5 

73.25 

75 

77 

79 

81 

83 

85 

147" 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

153 

158.5 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

87.5 

90 

92.5 

95 

97.5 
100 
102.5 
105 
107.5 
110.5 
113.5 
116.5 
117.96 
119.5 
122.5 
125.5 
128.5 
131.5 
135 
138.5 
142^ 
146.5 
151 

100  g.  ethyl  alcohol  dissolve  at: 
0"          5"         10"       15"         17" 
14.42      15.04    16.77    18.79     20.31  g.  liCL 
The  BoHd  phase  from  0"-17"  is  UQX,  4CAO 

20"         30"       40"       50"         60" 
24.28      25.10    25.38    24.40    23.46  g.  LiCL 
The  soHd  phase  from  20"-60"  is   liCL 
(Turner  and  Bissett,  Chem.  Soc.  1913,  lOS 
1907.) 

Solubility  in  ethyl  alcohol +Aq  at  25". 

100  g.  of  the  aohiUoD  contain 

118 
119 

G.  CHiOH 

G.  H«o 

O.  UCl 

120 
121 
122 
123 

0 

5.96 
11.07 
17.46 
18.56 
22.16 
26.29 
28.97 
29.27 
30.10 
30.51 
32.79 
38.40 
49.27 
50.32 
53.50 
58.15 
59.78 
63.09 
70.24 
70.70 
70.74 
79.26 

55.10 
51.52 
48.73 
43.90 
43.70 
41.17 
39.51 
37.42 
36.89 
36.64 
35.67 
34.95 
31.58 
24.67 
24.04 
20.94 
18.47 
17.46 
14.83 
8.66 
8.26 
7.78 
0 

44.90 
42.52 
40.20 
38.64 

(Gerlach,  Z.  anal.  26.  437.) 
SolubiUty  of  liCl  in  HCl-l-Aq  at  0^ 

37.74 
36.67 
34.70 
33.61 

Mg.  mol.  per  10  cc. 
of  solution 

O.  per  10  cc.  of 
solution 

3p  gr.of 
solution 

33.84 
33.26 
33.82 
32.26 

UCl 

HCI 

UCl 

HCI 

120 
97.5 
67.0 
58.0 

0.0 
22.5 
66.0 
81.0 

51.0 
41.4 
28.5 
24.6 

0.0 

8.2 

24.1 

29.5 

1.255 
1.243 
1.249 
1.251 

30.02 
26.06 
25.64 
25.56 
23.38 

(Engel,  A.  ch.  (6)  18.  385.) 

See  also  LiCl+H,0. 

SI.  sol.  in  liquid  NH|.    (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 
Sol.  in  absolute  alcohol,  ether,  and  alcohol- 

22.76 
22.06 
21.10 
21.04 
21.48 
20.74 

ether. 

B.-pt.  of  alcoholic  solution  of  LiCl. 

The  solid  phase  in  the  mixtures  which  are 
richest  in  alcohol  is  liCl^in  the  other  mix- 
tures the  solid  phase  is  liCl+HsO. 

(Pina  de  Rubies,  C.  C.  1916, 1.  521.) 

Sp.  gr.  of  LiCl  in  ethyl  alcohol  (liCl, 

%  LiCl 

B.n)t. 

%  UCl 

B.-pt. 

2.4 

5.39 

8.01 

78.43*^+0.70^ 
"     +2.15 
"     +4.18 

9.93 
15.94 

78.43"+  5.55" 
"     +11.75 

(Skinner.) 

2C,H.O). 

Solubilitv  in  alcohol +Aq  decreases  to  40% 
alcohoH-60%  H|0.    Curve  shows  minimnm 
at  30%  HiO  to  70%  alcohol.    The  sat.  pure 
H|0  and  piu*e  alcohol  solutions  cooled  to  0** 
dci)08it  LiCl,  HfO  and  LiCl,  4C,H«0  respec- 
tively.    (Pina  de  Rubies,  C.  A.  1914.  743, 
3006.) 

%«it 

8p.  sr.  at  14* 

Sp.  vr.  at  0^ 

0 

5.2 
10.1 
14.6 

0.797 
0.839 
0.871 
0.903 

0.809 
0.851 
0.881 
0903 

(Lemoin 

e,  C.  R.  1897,  1 

25.605.) 
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Solubility  in  methyl  alcohol  at  t*". 

Solubility  of  LiCl  in  acetone. 

%• 

%  LiCl  in  sat.  solution 

Pta.  8oI.  in  100  pta.  acetone 

t« 

I 
23 
50 

26 
27 
30 

4.60 
4.40 
4.11 
3.76 
3.12 
2.14 

0 
12 
25 
46 

(Lemoine,  C.  R.  1897,  125.  604.) 
^.  gr.  of  LiCl  in  methyl  alcohol  (LiCl, 

%8alt  *              5.2           14.5           22.1 
^.  gr.  at  21.5''  0.836         0.910         0.974 
Sp.gr.  "O**        0.854         0.926         0.988 
(Lemoine,  C.  R.  1897, 126.  604.) 

15.86  g.  are  aol.  in  100  g.  propyl  alcohol. 
(Schlamp,  Z.  phys.  Ch.  1894,  14.  276.) 
Sol.  in  15  pt8.  fusel  oil.    (Gooch,  Am.  Ch.  J. 

53 
58 

(Lasscsynski,  B.  1894,  27.  2287.) 

+HjO.     13.536  millimols.  are  contained 
in  1  1.  sat.  solution  at  25**.    (Hera,  Z.  anorg. 
1912,  78. 274.) 

SolubiUty  in  HCl-fAq  at  25^ 

Millimola  HCl  in  10  com. 

MilUmola  LiCl  in  10  ccm. 

9.  33.) 

100  g.  methyl  alcohol  dissolve  42.36  g.  liCl 
at25*. 

100  g.  ethyl  alcohol  dissolve  25.83  g.  LiCl 
at  25^ 

6.30 
10.53 
17.64 

135.36 
134.14 
126.52 
J22.58 

100  g.  propyl  alcohol  dissolve  16.22  g.  LiCl 
at25^ 

100  g.  isoamyl  alcohol  dissolve  9.03  g.  LiCl 
at25^ 
(Turner  and  Bissett,  Chem.  Soc.  1913, 108. 
1909.) 

Solubility  of  fused  LiCI  in  alcohols  at  25*. 

(Hera,  Z.  anorg.  1912,  78. 274.) 

+2HtO.  Sol.  in  acetone.  (Krug  and 
M'Ehw,  J.  Anal.  Ch.  6.  184.) 

+3H,0.  (Bogorodski,  C.  C.  1894,  II. 
514.) 

Lithium  gold  chloride. 
See  Chloraurate,  litiiium. 

Solvent 

%  UCI 

Water 

Ethyl  alcohol 
Propyl  alcohol 
Butyl  alcohol 
Amyl  alcohol 
Allyl  alcohol 
Ghrcerine 
Phenol  (at  53*C) 

45.0 
2.475 
3.720 
9.56 
8.26 
4.20 
4.14 
1.89 

Litiiium  manganous  chloride,  LiCl,  MnCl}4- 
3H,0. 
X>ecomp.  by  HjO;  stable  only  in  excess  of 
LiCl.    (Chawevant,  A.  ch.  (6)  80.  10.) 

Lithium  mercuric  chloride,  2LiCl,  HgCls. 

Very  deliquescent  and  sol.  in  HtO.    (Harth, 
Z.  anorg.  1897, 14.  323.) 

Litfahmi  nickel  chloride,  LiCl,  NiClt+3HjO. 
Deliquescent.     Sol.  in  H|0  and  alcohol. 
(Chassevant.) 

Lithium    tiiaUic    chloride,    3LiCl,    T1C1»+ 
8H,0. 
Very  deliquescent.    Sol.  in  H,0.    (Pratt, 
Am.  J.  Sci.  1895,  (3)  49.  404.) 

Lithium  stannic  chloride. 
See  Chlorostannate,  lithium. 

Lithium  urinous  chloride,  LijUCli. 
As  K  salt.    (Aloy,  Bull.  Soc.  1899,  (3)  21. 

264.) 

Lithium  uraniuni  chloride,  UCL,  2LiCl. 

Very  hydroscopic:  sol.  in  HjO  with  decomp. 
Sol.  in  acetic  acia.    Decomp.  by  alcohol. 
(Aloy,  Bull.  Soc.  1899,  (3)  21.  264.) 

(Patten  and  Mott, 

100  pta.  pyridine 
15*;  14.26  pts.  LiC 
B.  1894,  27.  2288.) 

Soluble  in  anhyd 
dine+Aq,    95%    p 
pyridine +Aq.    (Kt 
8oc.  1908.  80.  1107: 

Difficultly  sol.  i 
mann,   B.   1909,  4 
(Naumann,  B.  1910 

SoL  in  ethyl  aceti 
IT.  3601.) 

Solubility  in  gl] 
Coninck,  Belg.  Acat 

InsoL    in    benso 
1914.47.1370.) 

SoL  in  ethylamin< 
1907,  IL  538.) 

Sol.  in  acetone. 
1014.) 

J.  phys.  Chem.  1904,  8. 
158.) 

dissolve  7.78  pts.  LiCl  at 
1  at  lOO"".    (Laszcsynski, 

rous  pyridine,  97%  pyri- 
yridine+Ao.    and    93% 
khlenberg,    J.  Am.  Chem. 

a  methyl  acetate  (Nau- 
2.  3789):  ethyl  acetate. 
,  48.  314.) 
site.    (Naumann,  B.  1904, 

rcol  at   15^-11%.     (de 
i.  Bull.  1908,  359.) 
nitrile.      (Naumann,    B. 

i.    (Shinn,  J.  phys.  Chem. 

[Eidmann,  C.  C.  1899,  II. 
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Lithium  zinc  chloride,  liCl,  ZnCls+3HsO. 

Extremely  deliqueecent.  (Ephraim,  Z. 
anorg.  1908,  69.  68.) 

3l2Cl,  ZnCU+lOHjO  (?).  Not  obtained 
in  solid  state.  (Ephraim,  Z.  anorg.  1908,  69. 
69.) 

Littdnm  chloride  ammonia. 

LiCl,  NH,. 

LiCl,  2NH,. 

LiCl,  3NH,. 

LiCl,  4NH,. 

Above  salts  are  all  decomp.  by  HjO. 
(Bonnefoi,  C.  R.  1898,  127.  367-369.) 

Lithhmi  chloroiodide,  LiClJ  +4HtO. 

Deliquescent.  (Wells  and  Wheeler,  Sill. 
Am.  J.  144.  42.) 

Lithium  fluoride,  LiF. 

Very  difficultly  sol.  in  H|0.  (Berzelius, 
Pom.  1.  17.) 

Two  crystalline  forms.  Only  very  si.  sol. 
in  HjO.  Very  si.  deoomp.  by  HjO  at  red 
heat.    (Poulenc.  Bull.  Soc.  1894,  (3)  11.  17.) 

Sp.  gr.  of  solution  sat.  at  18'' « 1.003  and 
contains  0.27%  LiF.  (Mylius,  B.  1897,  80. 
1718.) 

Sol.  in  800  pts.  HjO,  and  the  presence  pf 
NH4F  and  NH|  decreases  solubility  to  1  : 
3500.    (Camot,  Bull.  Soc.  1889,  (3)  1.  260.) 

Two  crystalline  forms  are  very  si.  sol.  in 
HCl;  easily  sol.  in  HNO,.  (Poulenc,  Bull. 
Soc.  1894,  (3)  11. 17.) 

Two  crvstalline  forms  are  insol.  in  95% 
alcohol.    (Poulenc.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909^  42.  3790.) 

Difficultly  sol.  in  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Lithium  hydrogen  fluoride,  LiHFj. 

Difficultly  sol.  in  HjO,  but  more  easily  than 
liF.    (Berzelius.) 

Lithium  silicon  fluoride. 
See  Fluosilicate,  lithium. 

Lithium  stannic  fluoride. 
See  Fluostannate,  lithium. 

Lithium  tantalum  fluoride. 
See  Fluotantalate,  lithium. 

Lithium  unnyl  fluoride,  UO3F1,  4LiF. 

^tte.) 

'roonium  fluoride. 
Irconate,  lithium. 


Lithium  hydride,  LiH. 

Not    deliquescent.      Decomp. 
(Guntz,  C.  R.  1896, 128.  997.) 


by    H,0. 


Litiiiumhydiosulphlde,  liSH  (7). 

Deliquescent.  Sol.  in  HjO  and  alooh(^ 
(Berzehus,  Pogg.  6.  439.) 

Litiiium  hydroxide,  liOH. 

Not  so  deliquescent  as  NaOH,  and  appar- 
ently not  more  sol.  in  hot  than  cold  HsO. 
(Gmelin,  Glib.  62.  399.) 

Not  deliquescent.  (Arfvedson,  A.  ch.  10. 
82.) 

The  solubility  of  liOH  in  HsO  can  be  ex- 
pressed by  y-6.6760+0.00346t+0.0003t% 
where  y=the  percentage  of  LitO  in  a  satur- 
ated solution.  (Dittmar,  Jour.  Soc.  Chem. 
Ind.  7.  730.) 

Solubility  of  liOH  in  H/)  at  t*. 


t® 

G.  per  100 

g.  Solution 

G.  LiOH  Mr 
100  r  HjO 

Li,0 

LiOH 

0 

6.67 

10.64 

12.7 

10 

6.74 

10.80 

12.7 

20 

6.86 

10.99 

12.8 

25 

6.95 

11.14 

12.9 

30 

7.05 

11.27 

12.9 

40 

7.29 

11.68 

13.0 

50 

7.56 

12.12 

13.3 

60 

7.96 

12.76 

13.8 

80 

8.87 

14.21 

15.3 

100 

10.02 

16.05 

17.6 

(SeideU's  SolubiHties,  1st  Ed.  174.) 

A  sat.  aq.  solution  contains  7.09%  liOH. 
(Schreinemakers,  C.  C.  1905,  II.  1486.) 

Sp.  gr.  of  liOH+Aq  at  18*  containing: 
1.25        2.5  5        7.5%  LiOH. 

1.0132    1.0276    1.0547    1.0804 
(Kohkausch,  W.  Ann.  1879.  1.) 

Solubility  in  Li,SbS«+Aq  at  30*^. 


Li^H 

Li,sE)S4 

Solid  PhAM 

11.4 

0 

LiOH,  H^ 

9.1 

8.3 

(( 

2.3 

29.9 

2.1 

48.3 

<i 

2.1 

52.1 

LiOH 

,  H,0+Li;5bS«,  lOH/) 

1.4 

51.8 

U,SbS«,  lOHtO 

0 

51.3 

(Donk,  Chem.  Weekbl.  1908, 6. 529, 629, 767.) 

SI.  sol.  in  alcohol;  insol.  in  aleohol-ether. 
(Mayer.)  _^  ^ 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acet^^  (Naumann, 
B.  1904,  87.  3601g>i2ed  by  ^OOglC 
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Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329;  Eidmann.  C.  C.  1899,  II.  1014.) 

CWst.  also  with  H,0,  and  MHjO.  (Gsttig, 
B.  90.  2912.) 

LItliiiim  imide,  LijNH. 

Deoomp.  at  high  temp.  Insol.  in  toluene, 
bensene,  ether  and  ethyl  acetate.  Decomp. 
CHCU.    (Ruff,  B.  1911,  44.  506.) 

Udihnn  iodide,  lil. 
Ddiquesoent. 

Solubility  in  100  pts.  HsO  at: 

QO       190   4QO   590   750   gQO   990   J20*» 

151   164  179  200  263  435  476  588  pts.  I al. 

Sp.  gr.  of  lil+Aq  at  19.5**  containing: 
6  10        15        20        25        30%  Lil, 

1.038   1.079   1.124    1.172    1.224    1.280 

35        40        45        50        55        60%  LO. 
1.344   1.414   1.489   1.575   1.670   1.777 
(Kremere,  Pogg.  104.  133;  111.  60:  Ger- 
lach,  Z.  anal.  8.  295.) 

Sp.  gr.  of  Lil-hAq  at  18"  containing: 
5  10  15  20  25%  Lil. 

1.0361     1.0756    1.1180     1.1643     1.2138 
(Kohb-ausch,  W.  Ann.  1879.  1.) 

Temp,  of  Tnaximum        g.-mol.  Lil  dissolved 

density  of  lil+Aq.  in  1000  g.  HjO. 

2.516"  0.1795 

0.039"  0.4666 

(de  Coppet,  C.  R.  1900,  ISl.  178.) 

Vtfy  sol.  in  liquid  NH|.  (Franklin,  Am. 
Ch.  J.  1898,  20.  828.) 

100  g.  methyl  alcohol  dissolve  343.4  g.  Lil 
St  25". 

100  g.  ethyl  alcohol  dissolve  250.8  g.  lil 
at  25". 

100  g.  propyl  alcohol  dissolve  47.52  g.  Lil 
at  25". 

100  g.  isoamyl  alcohol  dissolve  112.50  g. 
lil  at  25". 

In  the  case  of  propyl  alcohol  the  solid 

Shase  at  25"  is  Lil,  4C,HiO.     (Turner  and 
^is0ett,  Chem.  Soc.  1913,  108.  1909.) 

Solubility  in  organic  solvents  at  t". 

C->pts.  by  wt.  of  lil  in  100  ccm.  of  the 
■at.  Bonition. 

L«*no.  of  liters  which  at  the  saturation 
temp,  hold  in  solution  1  mol.  lil. 


Solvent 


Fmfarol 
Nitromethane 


25" 

25" 

0" 


45.86 
2.519 
1.219 


0.292 
5.32 
10.98 


(Walden,  Z.  phys.  Ch.  1906,  66.  718.) 

Scrfubiltty  in  glycol  at  15.3" =28%.     (de 
Coninck,  Belg.  Acad.  Bull.  1906,  359.) 


Sol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1369.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909^  42.  3789.) 

Difficultly  sol.  in  ethyl  acetate.  (Naumann, 

B.  1910, -43.  314.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899,  II. 
1014:  Naumann,  B.  1904,  37.  4328.) 

H-HjO.    Mpt.  below  200".   (Bogorodsky, 

C.  C.  1897,  IL  175.) 

.  4-2H,0.    Mpt.  85-88".     (Bogorodsky.) 
4-3H,0.    Mpt.  75".    (Bogoro&cy.) 
Sol.  in  absolute  alcohol  without  decomp. 
(Thirsoff,  Chem.  Soc.  1894,  66.  (2)  234.) 

The  composition  of  the  hydrates  formed  by 
Lil  at  different  dilutions  is  calculated  from 
determinations  of  the  lowering  of  the  fr.-pt. 
produced  by  Lil  and  of  the  conductivity  and 
sp.  gr.  of  I4l4-Aq.  (Jones,  Am.  Ch.- J.  1905, 
84.  301.) 

Litiiium  mercuric  iodide,  2LiI,  Hgla+OHsO. 

Very  deliquescent.  Decomp.  by  HjO. 
Very  sol.  without  decomp.  in  alcohols,  glycer- 
ine, acetone,  fuming  formic  acid,  acetic  add, 
ethyl  acetate,  ethyl  oxalate,  etc.  Less  sol. 
in  nitrobenzene.  Insol.  in  benzene  and 
methyl  iodide.  (Duboin,  C.  R.  1905,  141. 
1017.) 

+8H,0.  Decomp.  by  H,0.  Very  sol.  in 
alcohols,  ^ycerine,  acetone^  fuming  formic 
acid,  acetic  acid,  ethyl  acetate,  etc.  without 
decomp.  SI.  sol.  in  nitrobenzene.  Insol.  in 
benzene  and  methyl  iodide.    (Duboin,  L  c.) 

4-9HjO.  Hydroscopic.  Sol.  in  alcohol 
and  acetone  without  decomp.  (Dobroserdoff, 
C.  C.  1901, 1.  664.) 

Lithium  nitride,  LitN. 

Sol.  in  HjO  with  decomp.  (Ouvrard,  C.  R. 
114.  120.) 

Very  hydroscopic.  (Dafert,  M.  1910,  31. 
987.) 

Lithium  oxide,  lisO. 
Slowlv  sol.  in  H2O  to  form  LiOH. 
See  Lithium  hydroxide. 

Lithium  peroxide,  lisOs. 

(de  Forcrand,  C.  R.  1900,  180.  1467.) 

Lithium  hydrogen  peroxide,  LijOs,  HtOs+ 
3H«0. 
Sol.  in  HsO.    Insol.  in  alcohol,    (de  For- 
crand, C.  R.  1900,  180.  1466.) 

Littdum  selenide,  LitSe. 
Sol.  in  H,0.    (Fabre,  C.  R.  108.  269.) 
+9H,0.    Sol.  inHjO.    (Fabre.) 

Lithium  silicide,  Li«Si|. 

Deoomp.  by  HjO  and  by  dil.  adds.    De- 
comp. by  aqueous  solutions  of  alkalies  wit 
evolution  of  H,.    (Moissan,  C.  R.  1902,  13^ 

1083.)    .  Digitized  by  V^OOgie 
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Littdnm  mo/zosulphide,  LitS. 
More  sol.  in  HsO  or  alcohol  than  LiOH. 

Luteochromium  bromide,  (XNH^eBrt. 

Lees  sol.  in  H|0  than  the  chloride.  (Jdr- 
gensen,  J.  pr.  (2)  30.  1.) 

bromoplatinate,   [Cr(NHi)el,(PtBre),4- 

4H,0. 
SI.  sol.  in  H|0.    Insol.  in  alcohol.    (Jargen- 
sen.) 

chloride,  Cr(NH,).Cl,4-H,0. 

Efflorescent,  and  very  sol.  in  HsO.  ( Jdrgen- 
sen.) 

chloropUtinate. 

(a)  [Cr(NH,)«l,(PtCl«),+6H,a  Nearly 
completely  insol.  in  HjO.    (Jdrgensen.) 

(6)Cr(NH,)«Cl(PtCl«)+2HH,0.  Decomp. 
by  HjO  into  above;  insol.  in  alcohol.  (Jtfr- 
gensen.) 

(c)   [Cr(NH,).l,Cl4(PtCl.)+2H,0.       De- 
comp. by  H|0  into  (o).    (Jdrgensen.) 

mercuric  chloride,  Cr(NHi)«Cl,,  HgClj. 

Decomp.  by  HjO;  si.  sol.  in  dil.  HCl+Aq; 
insol.  in  alcohol. 

Cr(NH,)iCl,,  3HgCli+2H,0.  Decomp. 
by  dil.  HCl+Aq  into  above  salt.  (Jdrgen- 
sen.) 

chromicyanide,  Cr(NH,)eCr(CN),. 

Precipitate. 


•  cobalticyanide,  Cr(NHi)«Co(CN)«. 


Nearly  insol.  in  HjO  or  in  cone.  HCl+Aq. 
(Jtfrgensen.) 

ferrocyimide,  Cr(NH,)  Ji'e(CN).. 

Very  si.  sol.  in  cold  HjO  or  dil.  acids. 
(Jtfrgensen.) 

iodide,  Cr(NH,)J,. 

SI.  sol.  in  HjO.    (Jdrgensen,  1.  c.) 

iodosulphate,  Cr(NH,)«So4l. 

Sol.  in  H,0;  nearly  insol.  in  dil.  NH4OH+ 
Aq  or  alcohol.    (Jtfrgensen.) 

nitrate,  Cr(NH,)«(NO,),. 

Sol.  in  35-40  pts.  H,0.  Insol.  in  cold  dil. 
HNOjH-Aq  or  alcohol.  Can  be  crystallised 
out  of  HjO  containing  a  little  HNOj.  (Jtfr- 
gensen, J.  pr.  (2)  80.  I.) 

nitrate  chloroplatinate, 

Cr(NH,).(NO,)PtCli  -hH^O. 
Insol.  in  HjO.     Sol.  in  dil.  H|SO«+Aq. 
(Jtfrgensen.) 

nitratosulphate,  Cr(NH,).(N0,)S04. 

Sol.  in  HsO;  insol.  in  alcohol.    (Jtfrgensen.) 


Luteochromhmi  oxalate,  [Cr(NH,)6]s(Cs04)i+ 
4H,0. 
Nearly  insol.  in  cold  HjO.    (Jtfrgensen.) 


ort^ophosphate,  Cr(NH,)«P04+4H,0, 

SI.  sol.  in  HsO;  easily  sol.  in  dil.  acids. 
(Jtfrgensen.) 

sodium  pyrophosphate, 

Cr(NH,).(NaKOT)TllKH,0. 
Nearly  insol.  in  cold  HsO;  wholly  insol.  in 
dil.  NHiOH+Aq.    (Jtfrgensen.) 

sulphate,  [Cr(NH,)«l,(S04)i4-5H,0. 

Quite  sol.  in  HjO;  insol.  in  alcohol.  (Jdr- 
gensen.) 

sulphate  chloroplatinate, 

[Cr(NH,)«(S04)I,PtCl4. 
Nearly  insol.  in  HsO.    (Jtfrgensen.) 

Luteocobalt  diamine  chromium  sulpho- 
cyanide. 
See  Diamine  chromium  luteocobalt  sulpha- 
cyanide. 

Luteocobaltic  bromide,  Co(NHs)cBrt. 

Sol.  in  HiO.  Precipitated  from  saturated 
HfO  solution  by  dil.  HBr+Aq.  (Jtfrgensen, 
J.  pr.  (2)  86.  417.) 

bromopennanganate, 

Co(NH,)3r,(Mn04). 
EasUy  sol.  in  HjO.    (Klobb,  A.  ch.  (6)  18. 

6.) 

bromoplatinate,  Co(NHi)tBr,,  PtBr4-|- 

H,0. 
SI.  sol.  in  HiO;  can  be  recnrstallised  from 
hot  HsO  containmg  HBr.    (Jtfrgensen.) 

bromosulphate,  Co(NHi)3r(804). 

Nearly  insol.  in  HsO.  Very  si.  sol.  in  diL 
NH40H+Aq.    (Jtfrgensen.) 

carbonate,  [Co(NH,)«)s(COi)i-f  7H|0. 

Efflorescent;  easily  sol.  in  HsO. 

[Co(NH,),J,(CO,)„  HsCO,+6HiO.  Lcos 
sol.  in  HsO  than  the  neutral  salt.  (Gibbe 
and  Genth.) 

chloride,  Co(NH,),Cl,. 

Sol.  in  17.09  pts.  HsO  at  10.5*;  16.81  pts. 
at  11.4'';  16.48  pts.  at  12"";  and  more  easUy  in 
hotHsO.    (F.R^.) 


100  pts.  HsO  dissolve  4.26  pts.  at  O"*,  and 
1:2.74  pts.  at  46.6''.  (Kumakoff,  J.  mas.  Soe. 
24.  629.) 


Not  appreciably  sol.  in  cone.  HCl+Aq. 
(Jorgensen.) 

IxLsol.  in  alcohol  or  solutions  of  the  alkali 
chlorides.    (Gibbs  and  Genth.) 

Insol.  in  NH40H+A4^OOgie 
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Aqueous  solution  is  pptd.  by  alcohol,  min- 
eral acids,  or  alkali  chlorides. 

Ltiteocobaltic  mercuric  chloride.  Ck)(NH8)«Clt, 
HgCl,+lHH,0. 

Sol.  in  hot  H,0.    (Krok,  1870.) 

Bv  recrystalliring  from  hot  H]0  containing 
HCl  is  converted  into— 

Co(NH,)rf3,,  3HgCl,+H,0.  Very  si.  sol. 
in  cold  HsO.    (Jdrgensen.) 

Co(NH,),Cl,,  2HgCl,+HHA  Sol.  in  hot 
HsO.  from  which  it  crystallises  on  ooolins. 
Insol.  in  cold  cone.  HCI+Aq,  and  is  ppta. 
from  HsO  solution  by  HCl  or  alcohol.  (Car- 
stanjoi.) 

Does  not  exist.    (Jdrgensen.) 

+3HsO.  More  easily  sol.  in  cold  HsO  and 
other  solvents  than  the  preceding  oomp. 
(Carstanjen,  Berlin,  1861.) 

Does  not  exist.    (Jdrgensen.) 

stannous  chloride,  2Co(NH|)«Cli, 

3SnCl,4-10H,O. 
+8H,0. 


chloraurate,  Co(NH,)eCli,  AuCli. 


Very  si.  sol.  in  cold,  more  easily  in  hot  HiO 
oontaming  HCl.  (Gibbs  and  Genth,  Sill.  Am. 
J.  (2)  23.  330.) 

chloriodate,  [Co(NH,)«Cl,ltl40ii-hH,0. 

chloriridite,  Co(NH,),,  IrCU . 

Insol.  in  boiling  HsO  or  dil.  HCl+Aq. 
(Gibbs.) 

chloriridate,  2Co(NH,),Cl«,  SIrCI*. 

Insol.  in  HsO.    (Gibbs.) 

chlorochromate,  Co(NHi)eCr04CH- 

3Hi,0. 
Sol.  in  H,0.    (Klobb,  Bull.  Soc.  1901,  (3) 
85.  1027.) 

chloroflttoride,  (Do(NHi)6Cl,F. 

(Bohm,  Z.  anorg.  1905,  48.  339.) 

chlcmpdladhe,  2Co(NH,)«Cl,,  3PdCl,. 

EasUy  sol.  in  dil.  HCl+Aq.  (Gibbs,  Sill. 
Am.  J.  (2)  37. 58.) 

chloroperchlonite,  (Do(NHs)«Cl(C104)s. 

(Mnioeevich,  Gasz.  ch.  it.  1901,  31.  (2) 
285.) 

diloropermanganate, 

Co(NH,)«CI,(Mn04). 
Can  be  recrystallised  from  HsO.    (Klobb, 
C.  R.  108.  384.) 

-^—  chlofXMicniuuigaiuite  amsuMiium  chlor- 
ide,  Co(NH,),Cl,(Mn04),  NH4CI. 
EaflOy  sol.  in  HsO.    (Klobb.) 


Luteocobaltic  chlorqpermanganate  potassium 
chloride,  Co(NH,)«Cl,(Kln04),  KCl. 
Very  easily  sol.  in  HsO,  with  decomp.  into 
constituents;  sol.  in  KCl-f-Aq.    (Klobb.) 

chloropermanganate  sodium  chloride, 

Co(NH,)«Cls(Mn04),  NaCl. 

Very  sol.  in  HsO.    (Klobb.) 

chloropUtinate,  2(Do(NH,)«Cli,  3PtCl44- 

6HsO. 

Can  be  recrystallized  from  much  hot  HsO. 
(Gibbs  and  C^th.) 

4-21H,0.    (Gibbs  and  Genth.) 

Co(NH,)«Cl,,  PtCl4+ J^sO.  Very  si.  sol. 
in  cold,  decomp.  by  hot  HsO  into — 

2Co(NH,)«Cl,,  PtCl4+2HsO.  By  recrys- 
tallizing  from  hot  HsO  containing  HCl  this 
salt  is  converted  into  the  above  salt.  (Jdr- 
gensen.) 

chlororhodite. 

Nearly  insol.  in  boiling  HsO  or  dil.  acids. 
Sol.  in  oonc.  HCl+Aq.  (Gibbs,  Sill.  Am.  J. 
(2)  37.  57.) 

chlororuthenate,  2Co(NHj)«Cli,  3RuCl4. 

Sol.  in  dil.  adds.    (Gibbs.) 

chlorosdenate,  Co(NH,)«ClSe04 +3H,0. 

Decomp.  by  HjO.  (Klobb,  Bull.  Soc. 
1901,  (3)  86.  1029.) 

chlorosulphate,  Co(NH,)«Cl(S04). 

SoL  in  HsO. 

+3HsO.  Only  si.  sol.  in  cold  HsO.  (Klobb, 
Bull.  Soc.  1901,  (3)  86.  1025.) 

ammonium  chlorosulphate, 

[Co(NH,)«l4Cls(S04).,    3(NH4)sS04+ 
6HsO. 

Decomp.  by  HsO.  (Klobb,  Bull.  Soc. 
1901,  (3)  86.  1027.) 

chlorosulphate  chloropUtinate, 

2Co(NH,).Cl(S04),  PtCl4. 
Very  si.  sol.  in  cold  Au'e  HsO.    Can  be  re- 
crystallized   out   of   HsO   containing   HCl. 
(Krok.) 

chlorosulidiate  mercuric  chloride, 

Co(NH,).Cl(S04),  HgCls. 
Scarcely  sol.  in  pure  HsO.  but  can  be  ciys- 
tallised  from  warm  acidifiea  HsO.    (Krok.) 

chlorosulphite,    Co(NH,)«(SO,)Cl+ 

3HsO. 

Sol.  in  HsO.  (Vortmann  and  Magdeburg, 
B.  88.  2637.) 

chromate,  [Co(NH,)«l,(Cr04)i+5HsO. 

Ppt.    Sol.  in  hot  HsO. 
[Co(NH,)«ls(CrsO),+5HsO.   ^Moderatelj 

1.  in  hot  HsO.     Digitized  by  VjOOglC 
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Luteocobaltic  chromicjranide, 

Co(NH,)6Cr(CN)«. 
Ppt.    (Braun.) 

cobalticyanide,  Co(NHi)6Co(CN)«. 

Ppt. 

ditliionate,  basic, 

4[Co(NH,).(S,0.)(OH)l,  Co,(S,0.),0. 
Sol.  in  HtO  and  dil.  alcohol. 

femcyanide,  Co(NH,)»Fe(CN)«-f 

Insol.  in  H3Q.    (Braiin.) 

fluoride,  Co(NH|)«F,. 

SI.  sol.  in  cold  HiO.  Nearly  insol.  in  acids. 
(Bdhm,  Z.  anorg.  1905, 48.  340.) 

hydrogen  fluoride,  Co(NHi)eH|F.. 

SI.  sol.  in  H,0.  Decomp.  by  hot  H,0. 
(Miolati  and  Rossi,  Real.  Ac.  Line.  1896, 
(5)  6.  II,  185.) 

hydrogen  boron  fluoride, 

Ck)(NH,),F,,  3BF,,  HF. 

Cryst.  from  HjO  acidified  with  HF.  Mio- 
lati and  Rossi.) 

mdybdenyl  fluoride, 

Ck)(NH,),P,,  2  MoO,F,. 
Cryst.  from  HtO  containing  HF.    (Miolati 
and  Rossi.) 


silicon  fluoride, 

Co(NH,),F„    2SiF4. 
Rossi.) 


(Miolati    and 


-  titanium  hydrogen  fluoride, 
2Co(NH,)*F,,    3TiF4,    2HF. 


and  Rossi.) 


(Miolati 


tungstyl  fluoride. 

Co(NH,)Ji',,    2WO,F2.     (Miolati    and 
Rossi.  ) 

uranyl  fluoride. 

Co(NH,),F„  UO,F,. 

Can  be  cryst.  from  HjO  containing  HF. 
(Miolati  and  Rossi.) 

vanadyl  fluoride, 

2Co(NH,)«F,,  5V0,F,  7HF. 
Ppt.    (Miolati  and  Rossi.) 

fluoride  nitrate, 

Co(NH,).F(NO,),. 
(Bohm,  Z.  anorg.  1905,  43.  336.) 

hydroxide,  Co(NH,)«(OH),. 

Known  only  in  aqueous  solution. 


Luteocobaltic  mercuric  hydrozychloride, 
CoNsHM(HgCl),(HgOH)Cl,. 
Ppt.     Easily   decomp.     (Vortmann    azid 

Morgulis,  B.  22.  2644.) 
CoN,H,4(HgOH)4Cl,.    Ppt.    (V.  and  M.) 
CoNsH,«(HgOH),Cl,.    Ppt.    (V.  and  M.) 

iodide,  Co(NH,)«I,. 

Insol.  in  cold,  but  moderately  sol.  in  hot 
HtO. 

According  to  Jdrgensen,  contains  HNOa  and 
has  the  formula  Cos(NHt)ifl4(NO»)t. 

iodosulphate,  Co(NH,)J(S04). 

Can  be  recrystallized  from  hot  H9O.  8L 
sol.  in  warm,  nearly  insol.  in  cold  H|0. 
(Krok,  B.  4.  711.) 

mercuriodide,  CosNisHtt(HgI)aI«. 

Ppt.   (Vortmann  and  Borsbach.) 
CoN6H,6(HgI),I,.    Ppt.    (V.  andB.) 

mercuriodide,  basic, 

CoNsHi.(HgOH),I,(OH). 
Insol.  in  H,0.     SI.  sol.  in  HjO.     (Vort- 
mann and  Borsbach,  B.  23.  2804.) 

nitrate,  Co(NH,)«(NO,),. 

Sol.  in  H|0.  Can  be  recrystallised  from 
boiling  HsO.  Sol.  in  about  60  pts.  HsO. 
Insol.  in  cone.  HNOt+Aq.  (Jdrgensen,  J. 
pr.  (2),  85.  417.) 

Almost  insol.  in  acids.  (Rogojski,  A.  ch. 
(3),  41. 454.) 

Insol.  in  NH4OH,  HCl.  and  HNO,+Aq; 
decomp.  by  HiS04+Aq.    (Gibbs  and  GenthT) 

Co(NH,)«(NO,),,  HNO,.  Decomp.  by 
HsO  or  dil.  alcohol.  (Jdrgensen,  J.  pr.  (2),  44. 
63.) 

nitrate  chloroplatinate, 

CofNH,)e(NO,)Cl,.   PtCl4-fH,0. 
Not  aecomp.  by  HsO.    (Jdrgensen.) 

nitratosulphate,  Co(NH,)«(NO,)(S04). 

Sol.  in  H|0.    (Jdrgensen.) 

nitrite  cobaltic  nitrite, 

Co,(NH,)„(NO,)*,  Co,(NO,).- 
Co(NH,)6(NO,).Co. 

Nearly  insol.  in  HjO.    (Jdrgensen.) 
Much  less  sol.  in  HsO  than  the  correspond* 
ing  roseo  salt.    (Gibbs.) 

diamine  cobaltic  nitrite, 

Co(NH,).[Co(NH,),(NO,)4l,. 

Ppt.     (Gibbs.) 

=Co(NH,).[(NO,},(NH,),Co(NO,)J,. 
Nearly  insol.  in  cold,  si.  sol.  in  boiling  H|0. 
(Jdrgensen,  Z.  anorg.  6.  179.) 

oxalate,  [Co(NH,)«],(Crf)4)i+4H,0. 
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Loteocobttltic  oxalate  chloraurate, 

2Co(NH,)t(C,04)Cl,  AuCl,+4H,0. 
Easily  sol.  in  hot  HsO.    (Gibbs.) 

perchlorate,  Co(NHi)6(C104)i. 

(Milksevich,  Gass.  ch.  it.  1901,  81,  (2) 
285.) 

permanganate,  [Co(NHi)i]j(Mn04)i. 

Nearly  inaoL  in  H,0.  100  pts.  H,0  at  0° 
diflsolve  onhr  0.072  pt.  salt.  Moderately 
sol.  in  hot  HjO.    (Klobb,  A.  ch,  (6)  12.  6.) 

penulphate  sulphate, 

Mudi  leas  sol.  in  HsO  than  the  sulphate. 

SoL  in  641  pts.  HtO  at  18.8''  and  in  632 
pts.  at  20^.  lNot..easily  sol.  even  in  boiling 
H,0.    (J^rgensen,  Z.  anorg.  1898,  17.  459.) 


arthoptoBptuLtt,    Co(NHi)4(P04) + 


4H,0. 

SI.  aol.  in  cold  HtO.    Easily  sol.  in  dil.  acids. 
(Jdrgensen.) 

[Co(NH,).],(P04)(P04H),+6KH,0     (?). 
Pjit.    (Braun.) 

[Co(NH,).l,(P04H),4-4H,0.    Ppt.    EasUy 
moL  in  vary  (£l.  HCl+Aq.    (Jdrgensen.) 


—  m«topho8phate. 
Ppt. 

pyrophosphate, 


[Co(NH,)el,P40„4- 


(Gibbe,  Am.  Acad.  Proc.  11.  29):  or 
Co,(NH,)i,P40iirONa)i  (Vortmann,  B.  11. 
2181);   or  Co(NH,).(P,07Na)+ll}^H,0. 
(Jdrgoisen,  J.  pr.  (2)  86.  438.) 

Very  nearly  insol.  in  Hrf).  With  H,0  at 
80®  it  is  decomp.  into — 

[Co(NH,)4]4(PtO  >-f 20H,O.  Less  easUy 
0oL  than  the  precectmg  salt. 

pyrophosphate,  add,  Co(NH,)«(P,07H). 

Wholly' insol.  in  HsO.  Somewhat  sol.  in 
diL  HCsHsOs+Aq.  EasUy  sol.  in  HCl+Aq 
(J5rgensai.) 


Co(NH,);(P,67Ni)+llJiH,0. 
Ppt.     Not   wholly   insol.   in   cold   HsO. 
Decomp.  by  hot  HjO.   Lesssol.  inNH40H4- 
Aq  Uian  in  HsO.    (Jdrgensen.) 
nCo(NH,).]4(Pi07)„     2Co(NH,)«(NaP,07) 
+39  HsO.  As  above.    (Jdrgensen.) 

telenate,  [Co(NHf)],(Se04)i+5H,0. 

Very  sol.   in  H,0.     (Klobb,   Bull.   Soc. 
1901,  (3)  26.  1028.) 

■     hydrogen  aelenate, 

Co(NH,).lH(8e04)s+2}4HsO. 


[CoC 
Not  decomp.  by  HsO. 


(Klobb.) 


Luteocobaltic  ammonium  selenate, 

[Co(NH,).ls(Se04)„   (NH4)sSe04+ 
4HsO. 

Very  sol.  in  H,0. 

[Co(NHel,(Se04).,    (NH4)sSe04+8HsO. 
Very  sol.  in  HsO.    (Klobb.) 

sulphocyanide,   Co(NH,)i(SCN)i. 

Decomp.  by  hot  HsO.    (Miolati,  Z.  anorg. 

1900,  28.  241.) 

mercuric  sulphocyanide, 

Co(NH,).(SCN),,  2Hg(SCN)s. 


Decom] 
Ciyst. 


by  HsO. 
dU.  NH4SCN+Aq.    (Miolati.) 


—  platinum  sulphocyanide, 

[Pt(SCN)4],[Ck>(NH,)«(SCN,)]s. 
Decomp.  by  hot  HsO.    (Miolati.) 

—  silver  sulphocyanide, 
Co(NH,)6(SCN),,  2AgSCN. 

Decomp.  by  hot  HsO.    (Miolati.) 

—  sulphate,  [Co(NH,).],(S04)i+5H,0. 
SI.  sol.  in  cold,  more  easily  in  hot  HsO. 
+6HsO.    (Krok,B.4.711.) 


hydrogen  sulphate, 

Co(Nfl,)»H(SO0.. 
Decomp.  by  alcohol  to  sulphate, 
gensen,  Z.  anorg.  1898, 17. 458.) 


(J6r. 


4[(Co6NH,),(S04),l,  5H,SO4+10HsO. 
Very  sol.  in  HsO  with  decomp.  into  the  normal 
sulphate. 

When  pulverized  it  seems  to  dissociate 
slowly  in  contact  with  abs.  alcohol.  (Klobb, 
Bull.  Soc.  1901,  (3)  26.  1025.) 

■    ■  fltnmftniff*n  sulphate, 

[Co6(NH,)«]s(S04)i,  (NH4)sS04+8HsO. 
Sol.  in  HsO  with  decomp.    (Klobb.) 

cerium    sulphate,    [Co(NH,)«ls(S04)i, 

Ces(S04),+lMHsO. 

Verv  si.  sol.  in  cold,  and  practically  insol. 
in  boiling  HsO.  Sol.  m  acios.  (Gibbs,  Am. 
Ch.  J.  16.  560.) 

[Co(NH,)6ls(S04),,  3Ce(S04)s+HsO.  As 
above.    (Wing,  Sill.  Am.  J.  (2)  49.  363.) 

lanthanum  sulphate,  [Co(NHt)«]s(S04)t, 

Las(S04),+HsOr 
SI.  sol.  in  HsO.    (Wing.) 

thalUc     sulphate,     [Co(NH,)«ls(S04)i, 

TlsO(S04)s+5HsO. 
Decomp.  by  cold  HsO.    (Gibbs.) 

sulphate  bromaurate,  ■^■—a^ 

Co(NH,)«(S04)(AuBr4). 
Very  si.  sol.  in  HsO  with  a^^^T^ 
Insol.  in  alcohol.    (JdrgensPOglC 
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Luteocobaltic  sulidiate  chloratirate, 

Co(NH,)«(S04)AuCl4. 
SI.  sol.  in  HjO.    (Jdrgensen.) 

cobaltic    sulphite.    [Co(NH,)el,(SO,),, 

Cos(SOt)t +HsO  »  dichrocobaltic  sol- 
phite,  [Co(NH,),],(SO,),+2H,0,  which 
see. 

[Co(NH,)«l,(SO,)„  2Co,(SO,),+15H,0  = 
di^unine  cobaltic  sulphite,  [Co(NHt)j]j(SOs)j 
+5HiO,  which  see. 

Luteorhodium  bromide,  Rh(NHs)6Brt. 

Less  sol.  in  HsO  than  the  chloride.  (Jor- 
gensen,  J.  pr.  (2)  44.  51.) 

chloride,  Rh(NH,)«Cl,. 

Sol.  in  7  to  8  pts.  H,0  at  8^    (J.) 
+HaO.    Extremely  efflorescent.    (J.) 

rhodium  chloride,  Rh(NH,)«Cli,  RhClj. 

Sol.  in  HiO.  (Jdrgensen,  Z.  anorg.  6. 
174.) 

-  chloropUtinate,  2Rh(NH,)eCl,,  3PtCl44- 

6H,0. 
Insol.inHjO.   Sol.inwarmHCl+Aq.   (J.) 
Rh(NH,)«Cli,    PtCl4+HH,0.      Decomp. 
by  HjO  into  chloride  and  ehove  salt.   (J.) 

nitrate,  Rh(NH,).(NO,),. 

Sol.  in  48  to  49  pts.  HsO  at  ord.  temp. 
HNOj+Aq  diluted  with  5  vols.  HiO  ppts. 
the  salt  completely  from  aqueous  solution. 
(JOrgensen,  J.  pr.  (2)  44.  61.) 

Rh(NH,)«(NO,),.  HNO,.  Decomp.  by 
H,0  or  dil.  alcohol.  (Jdrgensen,  J.  pr.  (2), 
44.  63.) 

or^ftophosphate,   Rh(NH,)tP04+4H,0. 

SI.  sol.  in  cold  H,0.    (J.) 

sodium  pvrophosphate, 

[Rh(NH,)  J,(iS07)iNa,  +23H,0. 
Nearly  wholly  insol.  in  HjO.   Wholly  insol. 
inNH40H+Aq.    (J.) 

sulphate,  [Rh(NH,).l,(S04)i+6H,0. 

Sol.  in  43  pts.  H,0  at  20°.    (J.) 

Magnesium,  Mg. 

Does  not  decomp.  HjO  at  ord.  temp.j  but 
decomp.  slowly  at  100**.  H2O  contaming 
acids  dissolves  Mg  easily.  Sol.  in  cold  dil. 
HCiH,0i4-Aq.  Difficultly  sol.  in  cold 
HiS04+Aq.  (Bunsen.)  Cold  nitrosulphuric 
acid  does  not  attack.  (Bunsen.)  Cold 
NH40H+Aq,  KOH+Aq,  or  NaOH+Aa  do 
not  attack.  (Maak,  Phippson.)  Sol.  in  NH4CI 
or  (NH4),C0,+Aq.    (Wtthler.) 


Very  rapidly  sol.  in  KiStOs+Aq  and 
(NH4)tSj08+Aq  with  violent  evolution  of 
gas.    (LevL  Gaza.  ch.  it.  1908,  88.  (1),  683.) 

Attacked  by  aqueous  solution  of  KCL 
NH4CI,  NaCl,  LiCl,  CuCI,,  CdCl,,  Coa,, 
PbCl,,  HgCl,,  FeCI,,  CrCl,,  PtCl4,  AuCU, 
CUSO4,  ZnS04,  FeS04  and  MnS04. 

SI.  attacked  by  hot  30%  CaCl,+Aq,  not 
by  30%  MgCls+Aq,  BaCl,+Aq  and  SiCl,-h 
Ao.    (Tommasi.  Bull.  Soc.  1899,  (3),  21. 886.) 

Not  attackea  by  NH4F-I-AC1.  vciy  slowly 
by  solutions  of  BaClj,  CaClt  JCU,  K,Fe(CN)«, 
NaNOi,  Na,S,0,  and  NaaHP04.  Solutiona 
of  NaCsHiOs,  NasB40.,  alum  and  chrome 
alum  attack  vigorously.  Solutions  <^ 
(NH4),C0,  NH4CI,  (NH4),C,04,  (NH4),S 
and  NajCOi  attack  even  more  vigorously. 
(Mouraour,  C.  R.  1900,  180.  140.) 

Insol.  in  liquid  NHj.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

Insol.  in  liquid  HF.  (Franklin,  Z.  anorg. 
1905,  46.  2.) 

Somewhat  sol.  in  liquid  NHs,  if  a  dean 
metallic  surface  is  in  contact  with  the  pure 
solvent.  (Kraus,  J.  Am.  Chem.  Soc,  1907, 
29.  1561.) 

3^ccm.  oleic  acid  dissolves  0.0104  g. 
Mg  in  6  days.  (Gates,  J.  phys.  Chem.  1911, 
16.  143.) 


Magnesium  arsenide,  MgsAss. 

Decomp.  on  air.    (Parkinson, 
6.  127.) 


Chem.  Soc. 


Magnesium  azoimide,  Mg(Nt)s. 

Decomp.  by  hot  HjO.     (Ciirtius,  J.  pr. 
1898,  (2)  68.  292.) 

Magnesium  boride,  MfoBs. 
Sol.  in  HCl+Aq.    (Winkler,  B.  28.  774.) 

Magnesium  bromide,  MgBrs. 

Deliquescent.   Very  sol.  in  HiO  with  evolu- 
tion of  heat. 

Sat.  MgBrs +Aq  contains  at: 
—18**     4-17**    48**       62**       97** 
52  58      60.9     62.5    65.8%  MgBr,. 

(fitard,  A.  ch.  1894,  (7),  2.  541.) 

See  also  UgBrt-^miO. 

Sp.  gr.  of  MgBrs +Aq  at  19.5**  containing: 
5  10         15        20        25  %  MgBr,, 

1.043   1.087   1.137  1.191   1.247 

30        35       40  45        50  %  MgBr*. 

1.31     1.377   1.451   1.535  1.625 
(Kremers,   Pogg.   108.    118,   calculated   by 
Gerladi,  Z.  anal.  8.  285.) 

MgBrs +Aq  is  si.  deoomp.  by  evi^xuvtiim. 
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Solubility  of  MgBrt  in  aloohob. 

MgBrs  forms  with  methyl  alcohol  a  com- 
plex, MgBrt,  6CH,0H. 

SolubiHty  of  MgBrt,  6CHsOH  in  CH|OH  at  f*. 


0 

20 

40 

60 

80 

100 

110 

120 


6CH«OH 


42.6 
44.6 
46.7 
48.9 
51.4 
55.5 
58.0 
60.7 


130 
140 
150 
160 
170 
180 
185 
190  mpt. 


%  by  weight 
of  MgBrt, 
eCHiOH 


63.6 
66.8 
70.2 
74.0 
78.5 
84.5 
88.0 
100 


(Menschutkin,  Z.  anorg.  1907,  62. 11.) 


MgBrt  forma  with  ethyl  alcohol  a  complex, 
MgBr,,  OCtHiOH. 

Solubility  of  MgBrt,  6CiHiOH  in  CtHiOH 
att^ 


%  by  weight 
of  MgBrt. 
6CtH*0H 
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40 

47.8 
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95 
100 
103 
106 
108.5  mpt. 


%  by  weight 
of  MgBrt. 
eCtHtOH 


73.8 
76.2 
78.7 
82.3 
86.7 
90.0 
94.4 
100 


(Menachutkin.) 


MgBrt  forma  with 
pks,  MgBrt,  6CtHvO] 


alcohol  a  com- 


Sohibility  of  MgBrt,  6C1H7OH  in  CiHrOH 
att^ 


%  by  weight 

f 

of  MgBn. 
CCtHrOH 

f 

0 

77.9 

43 

10 

81.5 

46 

20 

85.1 

48 

30 

89.5 

50 

40 

92.0 

52  mpt. 

%  by  weight 
of  MgBrt, 
eCtHrOH 


93.0 
94.3 
95.8 
97.8 
100 


(Menachutkin.) 

MgBrt  forma  with  iaobutylalcohol  a  com- 
plex, MgBrt,  6(i8o)C4H^H. 


Solubility  of  MgBrt,  6(i8o)C4H/)H  in 
CJEL^B,  at  t**.  
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%  by  weight 
of  MgBrfc 
6iaoCJI«OH 


55.8 
60.5 
65.2 
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%  by  weight 

of  MgBrt, 

eiaoCiHfOH 


82.4 
84.2 
88.0 
92.0 
94.6 
100 


(Menachutkin.) 

MgBrt  fonna  with  iaoamylalcohol  a  com- 
plex, MgBrt,  6(iB0)CeHii0H. 

SolubiUty  of  MgBr,,  6(i8o)C»HiiOH  in 
CiHiiOH  at  t*. 
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%  by  weight 

of  MgBrt, 

eisoCjluHO 
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40 
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%  by  weight 

of  MgBrt, 

6i8oCiHuOH 


88.7 

90.0 
92.0 
94.2 
100 


(Menachutkin.) 
Solubility  in  ether  at  t* 


—  8 

0 

+10 

14 

16 
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22  mpt. 


%  MgBi^ 


%  MgBrt,  2C4HMO 


0.6 
0.8 

1.27 

1.64 

1.93 

2.3 
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3.22 


1.08 

1.44 

2.3 

2.95 

3.48 

4.14 

4.86 

5.80 


(Menachutkin,  Z.  anorg.  1906, 49«  36.) 

SolubUity  of  MgBrt,  2C4H1/)  in  ether  at  t\ 
"Lower   solution"  "the   melted    MgBrt, 
2C4H1/)  which  does  not  mix  with  the  ether 
above. 
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CompoBltion  of 


f;  MgBn 


42.0 
41  0 
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20,HiaO 
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Composition  of  the 
upper  layer  . 


%  MaBr, 


1.8 
3,3 
2.8 
3.3 
3.8 

4/7 


%  MgBrt, 
2C4H10O 


3.2 
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LbyGooQle 

111  c) 
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Solubility  of  M^Bri  in  formic  acid. 
MgBri  forms  with  formic  acid  a  complex, 
MgBr,,  6HCX)0H. 

SolubiUty  of  MgBr,,  6HCXX)H  in  HCOOH 
atf. 


0 
20 
40 
60 
70 
80 
86 
88mpt. 


%  by  wt.  MgBn.  6HCOOH 


49.8 
67.6 
66.1 
73.1 
78.1 
86.0 
96.0 
100 


(MeoBchutkin,  Z.  anorg.  1907,  64.  90.) 

Solubility  of  M^r,  in  acetic  acid. 
MgBrs  forms  with  acetic  acid  a  complex, 
MgBr,,  6CH,CXX)H. 


Solubility  of  MeBri,  6CH,C(X)H  in 
CH,CX)OH  at  t''. 


Solubility  of  MgBr,  in  acetone. 
MgBr,   forms  with   acetone  a  complex, 
MgBr,,  3CH,C0CH,. 

SolubiUty  of  MdBr^  3CH,C0CH,  in 
CHjCSCH,  at  t". 


0 
30 
60 
70 
72 
73 
74 
76 
76 
80 
84 
88 
92  mpt. 


%  by  wt.  MgBrx, 


0.2 
0.8 
1.46 
2.0 
3.7 
6.6 
14.0 
60.0 
71.6 
83.3 
89.8 
96.2 
100 


t* 

^^fe-^^of^" 

17 

0.3 

30 

1.6 

60 

4.6 

60 

7.9 

70 

16.2 

80 

38.6 

86 

49.6 

90 

67.7 

100 

71.8 

106 

80.0 

110 

89.6 

112  mpt. 

100.0 

(Menschutkin.) 

Solubility  of  MgBr,  in  acetic  anhydride. 
MgBr,  forms  with  acetic  anhydride  a  com- 
plex, MgBr,,  6(CH,CX)),0. 


Solubility  of  MjeBr,,  6(CH,C0),0  in 
(CH,O0),O  at  t*. 


(Menschutkin,  Z.  anorg.  1907,  63.  30.) 

Solubility  of  MgBr,  in  acetamide. 
MgBr,  forms  with  acetanide  a  compile, 
MgBr,,  6CH,C0NH,. 

Solubmty  of  M^n,  6CH,CX)NH,  in 
CHiCONH,  at  t*. 


66.0 
67.8 
60.6 
66.0 
71.6 
80.0 
86.6 
90.0 
100.0 


(Menschutkin,  Z.  anorg.  1909,  61.  112 


(Menschutkin,  Z.  anorg.  1909,  61.  106.) 

Solubility  of  MgBr,  in  aoetanilide. 
MgBr,  forms  ^th  aoetanilide  a  complex, 
MgBr,,  6CH,CX)NHCiH,. 

SolubiUty  of  MgBr^  6CH,C0NHCiH,  in 
CHjCXJNHCja.  at  t^ 


t* 

%  by  wt.  MgBr,, 
6(CHiC0),0 

t» 

%  by  wt.  M gBn. 

0 

26.4 

107.6 

9.0 

30 

30.0 

140 

19.3 

60 

37.7 

170 

29.6 

90 

44.6 

185 

39.0 

120 

67.8 

195 

49.0 

130 

69.8 

200 

69.6 

136 

85.0 

205 

73.2 

136-137  mpt. 

100 

209  mpt. 

100.0 

(Menschutkin,  Z.  anorg.  1909,  61.  109.) 
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Solubility  of  MgBrj  in  aniline. 

MgBrs  forms  with  aniline  three  oomplexes; 
MgBr,,  6C.H.NH,;  MgBr,,  4C6H»NH,; 
MgBr,,  2C.H,NH,. 

Solubility  of  these  complexes  in  aniline. 
SolubiUty  of  MgBr,,  6C»H»NH,  in  CeHiNH,. 


10 

30 

50 

70 

90 
100 
103.5 


%  by  weight  of  MgBrs, 
6Cai»NH« 


3.2 

3.9 

5.1 

7.6 

12.8 

18.5 

27.5 


Solubility  of  MgBr,,  4C,H6NH,  in  CeH,NH„ 


103 
120 
140 
160 
180 
200 
220 
230 
237 


%  by  weight  of  MgBn. 
4C«HsNHs 


24.0 

24.3 
24.9 
26.0 
28.3 
33.5 
45.0 
55.0 
76.3 


Sdubility  of  MgBr,,  2C>H>NH,  in  UHs  NH, 


237 
250 
260 
270 


L  by  weight  of  MgBrs. 

acStNH, 


76.3 
77.3 

78.1 
79.0 


(Moischutkin,  Z.  anorg.  1907,  62.  159.) 

Sdubility  of  MgBr,  in  benzaldehyde. 
MgBr,  forms  with  benxald^yde  a  cor 
plez,  MgBr,,  3CtH|CH0. 

Sohibility  of  Mjfir,,  3C«H,CH0  in 
C.H.CHO  at  t^ 


f 

""^Si^S"^ 

t«» 

""thSM-" 

0 

0.7 

140 

17.8 

30 

1.3 

145 

37.6 

60 

1.9 

146 

65.0 

80 

2.5 

148 

84.6 

100 

3.4 

153 

93.2 

120 

6.0 

159  mpt. 

100 

130 

9.5 

(Menschutkin,  Z.  anorg.  1907,  63.  26.) 


Solubility  of  MgBr,  in  methylal. 
MgBr,  forms  with  methylal  a  complex, 
MgBr,,  2CH,(0CH,),. 

Solubility  of  MgBr,,  2CH,(0CH,),  in 
CH,(OCH,),  at  t^ 


20 

40 

60 

80 
100 
106 
106 
108 
110 
112  mpt. 


%  by  wt.  MgBrs. 
2CHs(CX;Hi)s 


0.3 
0.45 
0.6 
0.75 
0.9 
1.1 
86.2 
90.8 
95.4 
100 


(Menschutkin,  Z.  anorg.  1907,  63.  32.) 

Solubility  of  MgBr,  in  dimethylcarbinol. 
Mg^r,    forms    with    dimethylcarbinol    a 
complex,  MgBr,,  4(CH,),CH0Br. 

SolubiUty  of  MgBr^,  4(CH,),CH0H  in 
(CH,),CHOH  at  t^ 


0 
20 
40 
60 
80 
100 


%  by  weight 

of  MgBrs. 
4(CHi),CH0H 


40.0 
42.2 
45.0 
48.5 
53.3 
59.0 


110 
120 
130 
136 
138 
139  mpt. 


of  MgBrs. 
4(CHi),CH0H 


62.5 
67.3 
74.0 
83.6 
90.00 
100 


(Menschutkin.) 

Solubility  of  MgBr,  in  trimethylcarbinol. 
Mg^r,   forms    with    trimethylcarbinol    a 
complex,  MgBr,,  4(CH,),C0H. 

SolubiUty  of  MgBr,,  4(CH,),C0H  in 
(CH,),COH  at  t**. 


t<» 

%  by  weight 
of  MgBrs. 

t<» 

VWs'^ 

4(CH.)K^0H 

4(CH.),COH 

24.4 

0.06 

65 

50.5 

25 

1.0 

70 

62.5 

36 

•9.5 

75 

77.0 

45 

19.1 

77.5 

85.0 

55 

32.2 

79 

91.5 

60 

40.5 

80  mpt. 

100 

Menschutkin.) 

SolubiUty  of  MgBr,  in  phenylhydrazine. 
MgBr,  forms  with  CtHfNHNH,  a  complex, 
MgBr,,  6C|H,NHNH|,tized  by  V^OOglC 


4QS 
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Solubility  of  MgBr,,  6CeH,NHNH,  in 
C5,H»iraNH,  at  t**. 


20 

40 

60 

80 

99 

100 

140 

180' 

200 


%  by  wt.  of  MgBn, 
6C.H»NHNHf 


3.0 
7.0 
16.4 
33.0 
54.8 
54.8 
60.8 
68.4 
73.4 


(Menschutkin,  Z.  anorg.  1907,  52.  162.) 

Solubility  of  MgBrs  in  urea. 
MgBrt  forms  with  urea  a  complex,  MgBrs, 
6CX)(NH,),. 

Solubility  of  MgBr>,  6C0(NH>)>  in  urea  at  t^ 

%  by  wt.  MgBrj, 
6CO(NHf)r 


MgBrt,    6NHtCOOCtHf    deoompoBee    at 
90.5-91*'  forming  MgBr,,  4NH/X)C)CH,. 

Solubility  of  MgBr,,  4NH,COOC,H»  in 
NH,(XXX;,H»  at  t*. 


(Menschutkin,  Z.  anorg.  1909,  61. 116.) 


MgBri,  6CO(NH0 J  decomposes  at  130** 
giving  MgBr,,  4CX)(NH,),. 

Solubility  of  MgBr,,  4C0(NH,),  in  urea  at  t° 


fo 

%  by  wt.  MgBrt. 

4CO(NH«), 

130 

58.0 

145 

60.7 

160 

67.2 

165 

71.4 

170 

83.7 

171 

96.0 

(Menschutkin,  Z.  anorg.  1909,  61.  116.) 

Solubility  of  MgBr,  in  urethane. 
MgBr,  forms  with  urethane  a  complex, 
MgBr,,  6NH,C00C,H». 

Solubility  of  MgBr,,  6NH,COOC,H»  in 
NH,COOC,H»  at  t^ 


t* 

VS^o^^i?' 

35 

43.3 

50 

45.6 

70 

51.3 

80 

56.2 

85 

59.8 

90 

66.5 

♦91.5 

75.5 

•  Mpt.  of  MttBri,  6NH,COOC,H,. 
(Menschutkm,  Z.  anoig.  1909,  61.  113.) 


f 

'\^i:S6^'&r 

91 

69.4 

100 

73.8 

110 

80.0 

115 

84.1 

120 

90.0 

.  123  mpt. 

100.0 

(M^ischutkin.) 

-h6H,0. 

Solubility  of  MgBr,-h6H,0  in  H/)  at  t**. 

%  by  weight 

ofM«Br,+* 
6H,0 

f 

of  MfBr,+ 
6H,0 

f 

0 

76.0 

120 

89.0 

20 

78.1 

140 

92.0 

40 

80.2 

150 

94.9 

60 

82.3 

160 

98.0 

80 

84.4 

164  mpt. 

100 

100 

86.6 

(Menschutkin,  Z.  anorg.  1907,  62.  153.) 

Sp.  gr.  of  solution  sat.  at  18* ->  1.655,  and 
contains  50.8%  MgBr,.  (Mylius  and  Funk, 
B.  1897.  80.  1718.) 

SI.  sol.  in  liquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Sol.  in  alcohol.  Sol.  in  acetone.  (Nao- 
mann,  B.  1904,  87.  4328;  Eidmann,  C.  C. 
1899,  II.  1014.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909.  42.  3790.) 

Insol.  in  etnyl  acetate.  (Naumann,  B. 
1910,  48.  314.) 

+10H,0.  Sol.  in  H,0.  (Panfiloff,  Chem. 
Soc.  26.  234.) 

Magnesiimi  manganoos  hromide,  MgBr,, 
2MnBr,+12&,0. 
Deliquescent.    (Saunders,  Am.  Ch.  J.  14. 
150.) 

Magnesium  mercniic  hromide,  MgBr,,  HgBr, 
Deliquescent. 
MgBr,,  2E[gBr,.    Not  deliquescent. 

Magnesium   moJybdenyl   hromide,    MgBr,, 
MoOBr,-h7H,0. 
(Weinland  and  Knoll,  Z.  anorg.  1905,  44. 
112.) 

Magneshmi    potaiahop    bromide^     MgBr,, 
2KBr-h6H,0. 
Easily  sol.  in  H,0,  from  which  KBr  erys^ 
tallises  at  75  to  87*.    Alcohol  diasotves  out 
MgBr,.    (Ldwig,  Repert.  29. 261.) 
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Formula  is  MgBrt,  KBr+6HiO.  De- 
liquesceiit.    (Lerch,  J.  pr.  (2)  28.  338.) 

Macnedum  stannic  bromide. 
See  Bromostannate,  magnesium. 

Magnesium  chloride,  MgCls. 

Ddiquescent.  Very  sol.  in  HiO  with 
evohiUcm  of  heat.  The  solution  decomposes 
on  evaporation  losing  HCl,  when  less  than  6 
mols.  HsO  are  present  to  1  mol.  MgCls. 
(Casaseca,  C.  R.  87.  350.) 

Anhydrime.  Sol.  in  1.857  pts.  HsO  at  15''. 
(Qerlach.) 

Sol.  in  1  pt.  cold  HiO.    (Fouroroy.) 

Sat.  MgCU+Aq  at  12.5<*  contains  64.8%  MgClt. 
(HaaMofrats.) 

100  pts.  HiO  at  15.6"*  dissolve  200  pts.  MffCU.  (lire's 
Diet.) 

100  pts.  HsO  dissolve  52.2  pts.  MgCli  at  0"" 
and  sp,  gr.  of  sat.  solution -1.3619  at  15^ 
(EngeO,  BulL  Soc.  (2)  47.  318.) 

1000  mols.  HtO  dissolve  108  mols.  MgCls 
at  25*C.  (LOwenhers,  Z.  phys.  Ch.  1894,  18. 
479.) 

100  mols.  MgClt+Aq  contain  at  t^: 
t*'  67.5     68.5     68.7     79.5     79.95 

MoLMgCl,  11.58   11.92   11.71   12J28   12.39 

t**  116.67  152.6    181-2       186 

MoLMga,      16.2      18J24    23.8  24.1-24.4 
(Vant  Hoff  and  M^erhoffer,  B.  A.  B.  1897, 

73.) 

Sohibility  of  MgCl,  in  H,0  at  t**. 


Bp.  gr.  of  MgCls+Aq  at  15''. 


—10 

—20 

—30 

—33.6 

—20 

—16.4 

-15.8 

—  3.4 

0 

10 

20 

22 

40 

60 

80 
100 
116.7 

152.6 

181.5 

186 


M^U 


11.4 

16. 

19.4 

20.6 

26.7 

30.5 

31.6 

34.3 

34.6 
34.9 
35.3 
35.6 
36.5 
37.9 
39.8 
42.2 
46.1 

40.1 
55.8 

56.1 


Solid  phase 


Ice 


loe+MgCl 

31,,  12H,0 


MgCTt 


12H,0 


MbCU,  12H,0-h 
XfgCl,,_8H,0 
MgC3j.ffl,0+MgCl,, 

MgCl,,  6H,0 


MgCl,.6H,0+MgCl,, 
4H|D 

MgCk  4H,0 
MgClj.&rf)-hMgCl,, 

MgCl,,  2H,0 


(Laodoli-BOnMiein,  Tab.  5th  Bd.  1912.  480.) 
See  aUo  MgCl,+6H,0. 


JS 

8p.gr. 

J5 

1 

8p.  gr. 

s 

Sp.  gr. 

^ 

S5 

^ 

1 

1.0084 

13 

1.1130 

25 

1.2274 

2 

1.0169 

14 

1.1220 

26 

1.2378 

3 

1.0253 

15 

1.1311 

27 

1.2482 

4 

1.0338 

16 

1.1404 

28 

1.2586 

5 

1.0422 

17 

1.1498 

29 

1.2690 

6 

1.0510 

18 

1.1592 

30 

1.2794 

7 

1.0597 

19 

1.1686 

31 

1.2903 

8 

1.0684 

20 

1.1780 

32 

1.3012 

9 

1.0772 

21 

1.1879 

33 

1.3121 

10 

1.0859 

22 

1.1977 

34 

1.3230 

11 

1.0949 

23 

1.2076 

35 

1.3340 

12 

1.1040 

24 

1.2175 

... 

(Qerlach,  Z.  anal.  8.  281.) 


Sp.  gr.  of  MgCl,+Aq  at  IS*'. 


Sp.gr. 

JS 

8p.gr. 

m 

8p.gr. 

5 
10 

1.0416 
1.0859 

20 
30 

1.1764 
.1.2779 

34 

1.3210 

(Kohh-ausch,  W.  Ann.  1879.  1.) 


Sp.  gr.  of  MgCl,+Aq  at  0^  S=»pts.  salt  in 
100  pts.  of  solution;  Si  »mols.  salt  in  100 
mols.  solution. 


8 

Si  . 

Sp.  gr. 

29.2056 
20.9293 
15.7989 
11.3249 
6.2008 

7.230 
4.762 
3.423 
2.355 
1.233 

1.2788 
1.1927 
1.1427 
1.1007 
1.0545 

(Charpy,  A.  ch.  (6)  29.  23.) 


Sp. 

gr.  of  MgCl,+Aq  at  19.5^ 

Pts.  MgCl, 

in  100  pts. 

H,0 

8p.gr. 

Pts.  MgCIi 

in  100  pts. 

H,0 

Sp.gr. 

10.7 
22.0 

1.0826 
1.1592 

35.3 
51.5 

1.2388 
1.3235 

(Kremers,  Pogg.  104. 15^^^ 
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Sp.  gr.  of  MgCl,+Aq  at  14^ 


8p.gr. 


0.9993 
1.0033 
1.0073 
1.0113 
1.0154 
1.0194 
1.0234 
1.0274 
1.0314 
1.0355 
1.0395 
1.0435 
1.0476 
1.0517 
1.0558 
1.0599 
1.0641 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 


Sp.gr. 


1.0682 
1.0724 
1.0765 
1.0807 
1.0849 
1.0891 
1.0933 
1.0976 
1.1018 
1.1061 
1.1103 
1.1146 
1.1189 
1.1232 
1.1275 
1.1319 
1.1363 


34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 


Sp.  gr.  ofMgCl,+Aq. 


Sp.gr. 


.1407 
.1451 
.1495 
.1540 
.1584 
.1628 
.1673 
.1718 
.1763 
.1809 
.1855 
.1901 
.1948 
.1995 
.2042 


(Oudemans,  Z.  anal.  7.  420.) 


Sp.  gr.  of  MgClt-+-Aq  at  24'. 


Sp.gr. 


1.0069 
1.0138 
1.0207 
1.0276 
1.0345 
1.0415 
1.0485 
1.0556 
1.0627 
1.0698 
1.0770 
1.0842 
1.0915 
1.0988 


Mffi 


30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 


8p.gr. 


1.1062 
1.1137 
1.1212 
1.1288 
1.1364 
1.1441 
1.1519 
1.1598 
1.1677 
1.1756 
1.1836 
1.1918 
1.2000 
1.2083 


MB 


58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 


8p.gr. 


1.2167 
1.2252 
1.2338 
1.2425 
1.2513 
1.2602 
1.2692 
1.2783 
1.2875 
1.2968 
1.3063 
1.3159 


(Gerlach,  Z.  anal.  8.  283.    Calculated  from 
Schiff.) 


Sp.  gr.  of  MgCl,+Aq  at  25**. 


Concentration  of  MnCli+Aq. 


l-normal 


Vr 


8p.gr. 


1.1375 
1.0188 
1.0091 
1.0043 


(Wagner,  Z.  phya.  Clu  1890,  5.  38.) 


H  MgClt  g.  in  1000  g. 
of  solution 


0 

0.4400 
0.8801 
1.7780 
3.4533 
7.4691 
14.7187 
29.6307 


Sp.  gr.  16Vl6* 


1.000000 

1.000372 
1.000741 
1.001458 
1.002888 
1.006219 
1.012235 
1.024647 


(Dijken,  Z.  phys.  Ch.  1897,  84.  108.) 

Sp.  gr.  of  MgCli  at  20.1**. 
p«"per  cent  strength  of  solution;  d» ob- 
served duesity;  w«  volume  cone,  in  grama 

(ioo"^7 


per  cc. 


p 

d 

w 

28.83 

1.2569 

0.36237 

25.59 

1.2241 

0.31327 

20.31 

1.1735 

0.23842 

15.79 

1.1324 

0.17877 

10.185 

1.0833 

0.11033 

8.058 

1.0650 

0.08583 

5.919 

1.0473 

0.06198 

.  3.913 

1.0304 

0.04022 

3.903 

1.0240 

0.03210 

1.743 

1.0126 

0.01765 

(Barnes,  J.  Phys.  Chem.  1898,  2.  546.) 
Sp.  gr.  of  MgCl,+Aq  at  t*. 


23 
24 


Concentration  of  MgClt+Aq 


1  pt.  MgClj  in  8.1874  pts.  Hrf) 
1  pt.        "     "  102.1      "      '' 


Sp.  gr. 


1.0006 
1.0065 


(Hittorf,  Z.  phys.  Ch.  1902,  39.  628.) 

Sp.  gr.  of  MgCli  at  0*. 
0.  MgCls  in  100  ccm.  of  solution  6.7158  9.9506 
Sp.  gr.  1.0591  1.0845 

G.  MgClsin  100  ccm.  of  sol.     13.8111  20.004 

Sp.gr.  1.1106    1.1605 

(Bremer,  C.  C.  1902,  I.  293.) 

Sp.  gr.  of  MgCIi+Aq  at  20**  containing  M 
g.  moifi.  MgCls  per  1. 

M         0.00493    0.007327      0.01      0.03104 
Sp.  gr.  1.000344  1.000524  1.000842  l.t»2756 

M         0.05108    0.07171        0.10  0.25 

Sp.  gr.  1.004224  1.006036  1.008506  1.020966 

M  0.50         0.75      0.9415 

Sp.  gr.  1.038496  1.056905  1.069617 

(Jones  and  Pearce,  Am.  Ch.  J.  1907, 88. 690.) 
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laoh.) 


Sat  MgClt+Aq  forms  a  crust  at  122.5% 
and  oontams  52.9  pts.  MgCk  to  100  pts.  HsO. 
(Geriaoh,  Z.  anal.  26.  426.) 

B.^t.  of  MgCla+Aq.    P=pt8.  MgClt  to  100 
pts.  H,0. 


B.-pt. 


101* 

102 

103 

104 

105 

106 

107 

106 

109 

110 


4.9 
9.2 
13.2 
16.7 
19.9 
22.5 
25.0 
27.5 
29.9 
32.3 


B.-pt. 


iir 

112 
113 
114 
115 
116 
117 
118 
119 
120 


34.6 
36.6 
38.4 
40.2 
41.8 
43.4 
44.9 
46.4 
47.9 
49.4 


B.-pt. 


121*' 

122 

123 

124 

125 

126 

127 

128 

129 

130 


50.8 
52.2 
53.6 
55.0 
56.4 
57.7 
59.0 
60.3 
61.6 
62.9 


(Gerlach,  Z.  anal.  26.  440.) 
B.-pt.  of  MgCls+Aq  containing  %  MgCls. 

%MgCI, 

B.-pt. 

%  MgCh 

B.-pt. 

4.6 

8.4 

lor 

102 

11.6 
14.3 

103* 
104 

(Skinner,  Chem.  Soc.  61.  341.) 

Sol.  in  KCl+Aq  at  50^  (Uhlig,  C.  C. 
1918,  n.  749.) 

SoL  in  7  pU.  alcohol  at  15®.    (Bergmann.) 
'*    3    "  "  moderate  neat.    (.B) 

100  pta.  alcohol  of  giveD  sp.  gr.  dissolve  pts.  MgCh: 


Sp.gr. 

Pts.  MfCh 

Sp.gr. 

Pts.  MgCIt 

0900 
0.848 

21  25 
23.75 

0.834 
0.817 

36.26 
50.00 

(Kirwan.) 


MgCls-H^HsO  is  sol.  in  5  pts.  alcohol  of  0.90  sp.  gr. 

td  in  2  pts.  alcohol  of  0.817  sp.  gr. 

Sol.  in  0.1828  pt.  strong  alcohol  at  82.5^     (Wensel.) 

B.-pt.  of  an  alcoholic  solution  of  MgCls.   ' 


%  MgCl, 


5.56 

8.53 

9.62 

13.84 


B.-pt. 


78.43^+0.73* 
"      -fl.34 
"      +1.77 
"      +3.54 


(Skinner,  Chem.  Soc.  61.  341.) 

Even  more  sol.  in  acetic  ether  than  CaClt. 
(Cann,  C.  R.  102.  363.) 

SoL  in  boiling  amyl  alcohol.  (Riggs,  Sill. 
Am.  J.  144. 103.) 

^  aoL  in  anhydrous  pyridine.  Sol.  in 
97%,95%and93%pyridme+Aq.  (Kahlen- 
berg,  J.  Am.  Chem.  Soc.  1908,  SO.  1107.) 


Insol.  in  CSs.  (Arctowski,  Z.  anorg.  1894, 
6.  257.) 

SI.  sol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1369.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909  42.  3790.) 

+2Hs0.  Very  deliquesoent.  (Ditte,  A. 
ch.  1881,  (5)  22.  560.) 

+4HA    (van't  Hoff  and  Meyerhofifer.) 

+6H1O.  Deliquescent.  Sol.  in  0.6  pt. 
cold,  and  0.273  pt.  hot  HtO.    (Casaseca,  I.  c.) 

Solubility  in  H,0  at  t**. 


t« 

1000  mols  HsO 

dissolve  mols 

MgCls 

100  g.  HtO  dia- 
solve  g.  MgClt 

3.6 
25.0 
50.0 

99.6 
104.5 
110.6 

52.66 
55.26 
58.66 

(Bilts  and  Marcus,  Z.  anorg.  1911,  71.  169.) 

Solubility  in  KCl+NHiCl+Aq  at  25*  has 
been  studied.  (Biltz  and  Marcus,  Z.  anorg. 
1911  71. 178.) 

Wken  the  solid  phases  am  M^04+6HsO 
and  MgCli+6HsO,  1000  mols.  H2O  dissolve 
104  mote.  MgClt  and  14  mols.  M^4  at  26^ 
(LOwenhers,  Z.  phys.  Ch.  1894, 13.  480.) 

Solubihty  of  MgCli+6H,0  in  (NH4)MgCli+ 
6H,0+Aq  at  t**. 


t** 

Per  1000  mots  H>0 

Mols  NH4CI 

Mols  MgCls 

3.5 
25.0 
50.0 

0.5 

0.5 

0.8 

99.5 
103.8 
111.2 

(Biltz  and  Marcus,  Z.  anorg.  1911,  71.  170.) 

Solubility  data  of  MgCli+KCl+MgKCli 
are  given  by  van't  Hoff  and  Meyerhoffer. 
(Z.  phys.  Ch.  1899,  80.  64.) 

+8HsO.  Pptd.  from  an  aqueous  solution 
which  contains  about  10  mols.  Hs0  to  1  mol. 
MgCl,. 

+ 12HsO.  I^td.  from  an  aq.  solution  which 
contains  1  mol.  MgCls  in  about  12.06  mols. 
of  HA    (BogorodiS^,  C.  C.  1899, 1.  246.) 

Magnesium  manganous  chloride,  MgCU* 
2MnCl,+12H,0. 

Deliquesoent.  Very  sol.  in  H|0  and  al- 
cohol.   (Saunders,  Am.  Ch.  J.  14.  148.) 

2MgCl,,  MnCli+12H,0.  Ppt.  Deliqueeoes 
in  the  air.    (Goesner,  C.  C.  1904, 1.  707.) 

Magnesium  mercuric  chloride,  MgCls,  HgCls 
+6HsO. 

Very  deliquescent.  More  sol.  than  the  fol- 
lowing salt.    (v.  Bonsdorff,  Pogg.  17.  133.) 

MgCls,  3HgCls+5HsO.,  SppnJm  wifli 
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out  decomp.     Easily  sol.  in  alcohol,     (v. 
Bonsdorff.) 

Ma^estum    phosphoryl    chloride,    MgCls, 
POCl,. 
Deliquescent.    Sol.  in  HiO  with  evolution 
of  heat  and  decomposition.    Very  si.  sol.  in 
warm  POCU.    (Cassehnann,  A.  98.  223.) 

Macnesium  potassium  chloride,  MgCls, 
2KCl-h6H,0. 

Deliauescent,  forming  a  solution  of  MsCls, 
while  ICCl  remains  undisBolved.  100  pts.  H3O 
dissolve  64.6  pts.  at  IS.TS"".  20  pts.  salt  dis- 
solved in  80  pts.  H|0  lower  the  teinp.  IJb"*, 
(Bischof.)  Alcohol  dissolves  out  MgOli.  De- 
oomp.  into  the  two  salts  by  solution  in 
H,0.    (Marcet.) 

A  sat.  solution  in  contact  with  solid  KCl 
and  KCL  MgCls,H,0  at  fiO""  contains  70.5 
mol.  MsCls  and  14.9  moL  KCl  per  1000  moL 
HtO.  A  sat.  solution  in  contact  with  solid 
MgCli,  dHiO  and  KCl,  MgCls,  H|0  at  fiO"* 
contains  111.9  moL  MgClt  and  1.2  mol.  KCl 
per  1000  mol.  HtO.  (Umig,  Chem.  Soc.  1913, 
104.  (2)  776;  C.  B.  Miner.  1913,  417.) 

Min.  CarncUlite. 

Magnesfami  mbidium  chloride,  MgCls,  RbCl 
+6H,0. 
Not  decomp.  by  a  smaU  quantity  of  HsO. 
(Feit  and  Kubierscky,  Ch.  Ztg.  16.  335.) 

Macnesium  sodium  chloride,  MgCli,  NaCl+ 
2H,0. 
Sol.  in  HtO.    (Poggiale.) 

Magneshmi  tiudUc  chloride,  2nCli,  MgClt+ 
6H,0. 
Hydroscopic.     Can  be  crvst.  from  HtO. 


scop] 
e,  A. 


(Gewecke,  A.  1909,  366.  224.) 

Magnesicun  stannic  chloride. 
See  Chlorostannate,  magnesium. 

Magnesfami  vanAdium  chloride,  MgClt,  VClt 
H-HtO. 
Difficultly  sol.  in  HtO  and  alcohol.    (Stab- 
ler, B.  1904,  37.  4412.) 

Magnesium  zinc  chloride,  MgClt,  ZnClt+ 
6HtO. 
Deliquescent;  sol.  in  HtO.    (Warner,  C.  N. 
27.  271.) 

Magnesium  chloride  ommoaisif  MgCl,^  4is'llj. 
Easily  cieranip.     (Clark,  A.  78,  360.) 

Magnesium  chloride  hydrotylaminep  MrCIi, 
iixVIljOH +21130. 
100  g*  of  solution  m  TTiO  contam  44.4% 
at  20*.     (Antonow,  J.   Riiss.   Phys.  Chem. 
Soi?.  1905,  ST.  478.) 


Magnesium  fluoride,  MgFs/ 

1  1.  HiO  dissolves  76  mg.  MgFt  at  IS"". 
(Kohlrausch,  Z.  phys.  Ch.  1904.  60.  356.) 

87  mg.  are  dissolved  in  1 1.  01  sat.  solution 
at  18^  (KohlrauBch,  Z.  phys.  Ch.  1908,  64. 
168.) 

Scarcely  sol.  in  acids.  (Gay-Lussac  and 
Th6nard.j[  Insol.  in  excess  of  HF.  Wh^ 
precipitated,  is  sol.  in  aqueous  solution  of 
ammonium  and  magnesium  salts.  Sol.  in  diL 
HN0|+Aq,  from  which  it  is  precipitated  by 
alcohol. 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909.  42.  3790.) 

Mm.  SeUaiU, 

Magnesium  potassium  fluoride,  MgFa,  KF. 

Decomp.  by  H1SO4.  (Duboin,  C.  R.  1895, 
180.  679.) 

MgF,,  2KF.  Decomp.  by  HjSO*.  (Du- 
boin.) 

Magnesium  sodium  fluoride,  MgFt,  NaF. 
Insol.  in  HiO.    (Geuther,  J.  B.  1866.  173.) 

Magnesium  stannic  fluoride. 
See  Fluostannate,  magnesium. 

Magnesium  titanium  fluoride. 
See  Fluotitanate,  magnesium. 

Magnesium  zirconium  fluoride. 
See  Fluozirconate,  magnesium. 

Magnesium  hydrosulphide,  MgStHi. 

Known  only  in  aqueous  solution,  which 
decomposes  on  wamung.  Solution  contain- 
ing 16%  Mj^jH,  has  sp.  gr.  1.118  at  12*. 
(Divers  and  Shimidzu,  Chem.  Soc.  46.  699.) 

Magnesium  hydroxide,  MgOsHs. 

MgO  i«  sol.  in  55.368  pts.  H«0  at  ordinar>'  temp.,  and 
also  at  100°.    (Freaeniua,  A.  St.  117.) 

MgO  in  0ol.  in  5142  pts.  HtO  at  15.5"*  (Fyfe) ;  in  5800 
pts.  at  15.8"  (Henry.  J.  Pharm.  It.  2) :  in  7900  pu.  (Kir- 
wan)  .in  16.000  pts.  (Dalton):  in  100.000-200.000  pC«. 
cold  HsO  (Bincau) ;  in  36.000  pU.  boilinc  HtO  (Fyfe. 
Ed.  Phil.  J.  S.  305.) 

Calculated  from  electrical  conductivity  of 
MgOsHt+Aq,  1  1.  HsO  dissolves  9  ntf. 
MgOsHs  at  18**.  (KoUrausch  and  Rose,  Z. 
phys.  Ch.  12.  241.) 

Calculated  from  electrical  conductivity,  1 
1.  HsO  dissolves  00.076  g.  MgOsHt  at  18*. 
(Dupr4  and  Brutus,  Z.  angew.  Ch.  1903,  16. 
55.) 

Presence  of  CaOsHt  or  CaS04  does  not  de^ 

the  »alt^  of  the  alkali  ni^.^tab^  ospedaQF  \ 

iu  coDc.  XftiSO*,  NaXO,,  NaCl  =4- 

Aq.     iKajHtcn.)    Sot  in  NH^in  .rial 

iiwoh  in  KOH+Aq.    (OdUngO 

Easily  soi.  in  acid«,  SoT  b  ta  ijjliMIMi 
epilation  of  lUKar.    BoHiof  aloolioi  fiaidiw 
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Solubility  of  MgOiHi  in  NH4C1+Aq 
at29^ 


z 


0.7 
0.466 
0.35 
'0.23 
,0.17 


11  S^ 


0.09835 

0.1108 

0.00835 

0.1108 

0.1106 


Nonnality  of 


MgOtHr   NH4CI 


0.156 

0.108 

0.089 

0.0638 

0.049 


0.388 
0.250 
0.172 
0.106 
0.0771 


G.  per  I. 


MgOJIt    NH4Ct 


4.55 
3.15 
2.60 
1.86 
1.43 


20.86 
13.39 
9  21 
5.67 
4.13 


(Hen  and  Muhs,  Z.  anorg.  1909,  88.  140.) 
Solobilify  of  MgOtHs  in  NH4N0t+Aq  at  29''. 


Cooc  of 
NH4NO» 

+Aq 
(Nor- 
fn*l) 


0.35 
0.175 


Axjid  re- 
quired 
for  liber 
ated  NHt 
in  25cc. 
(Normal) 


0.1108 
0.1108 


Normality  of 


MgOtHj  NH4N0» 


0.0833 
0.0495 


0.1834 
0.076 


G.  per  I 


MgOsH, 


2.43 
1.45 


NH4N0. 


14.69 
6.09 


(Hen  and  Muhs.) 

v^  Completely  inaol.  in  16%  NaCl-fAg  in 
pres^ce  of  0.8  g.  NaOH.  (Maigret,  Bull. 
Soc  (3)  33.  631.) 

SdubiUty  of  MgO,H,  in  NaCl+NaOH+Aq. 


Solubility  of  Mgit  in  alcohols. 
Mgis  forms  with  methyl  alcohol  a  complex, 
Mgl,,  OCHiOH. 

Solubility  of  Mgl,,  6CHtOH  in  CH,OH  at  t'. 


G.NaClperl. 

0.  MgO  per  L  of  aolution  with  added 

0.8  g.  NaOH  per  1. 

4.0  g.  NaOH  per  1. 

125 
140 
160 

0.07 

0.045 
None 

0.03 
None 

%  by  weight  of 
Mglt.  CH»OH 


0 
20 
40 
60 
80 
100 


49.6 
52.6 
55.3 
58.0 
60.6 
63.3 


120 
140 
160 
180 
200 


^  by  weight  of 
dglt.  6CH»0H 


66.2 
69.5 
73.2 
77.1 
81.5 


(Menschutkin,  Z.  anorg.  1907,  52.  15.) 

Mgli  fonns  with  ethyl  alcohol  a  complex, 
Mgli,  6C,H,0H, 

Solubility  of  Mgl,,  6C,H»0H  in  C,H»OH  at  t^. 


(Maigret.) 

Freshly  pptd.  Mg(OH)s  is  sol.  in  Th(N0t)4 
+Aq  fonning  a  colloidal  solution.  (Halla, 
Z.  anorg.  1912,  79.  262.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  U,  1014.) 

See  also  Magnesium  oxide. 

Bdin.  BrucUe.  Sol.  in  cold  citric  add+Aq. 
(Bolton,  C.  N.  37.  14.) 

2M^,3HA    (Bender,  B.  3.  932.) 

ICagneshmi  iodide,  Mgl,. 

Very  deliquesoent. 

SohibOityinHA  SeeMgIi+6,and8HsO. 

Sp.  gr.  of  Mgls+Aq  at  19.5**  containing: 
'5         10        15       2b       25       30%  Mgl,, 
1.043  1.088  1.139  1.194  1.254  1.32 

35       40       45       50       55       60%  Mgl,. 
1.395  1.474  1.568  1.668  1.78    [1.915 
(Kremers,  Poeg.  111.  62,  calculated  by 
Oerla(£;  Z.  anal.  8.  285.) 

Msl<+Aa  deoomp.  sUffhtlv  on  evaporation. 


t« 

of  Mgl,, 
6C«HiOH 

t« 

%  by  weight 
of  Mgl,, 
6  CfH,0H 

0 
20 
40 
60 
80 
100 
110 

21.9 
33.2 
44.4 
55.3 
65.-6 

74.r 

78.8 

120 
130 
135 
140 
143 
145 
146.5  mpt. 

82.7 
87.2 
90.0 
93.3 
96.0 
98.0 
100 

(Menschutkin.) 

Mgl,  forms  with  dimethylcarbinol  a  com- 
plex, Mgl„  6(CH,),CH0H. 

SolubiUty  of  Mglj,  6(CH,),CH0H  in 
(CH,),CrfOH  at  t^ 

t« 

%  by  w»ght 

of  Mgl,. 

6(CH,)*CH0H 

t» 

%  by  Wright 

of  Mglfc 
6(CH,),CH0H 

10 
30 
50 
70 
90 

57.1 
60.0 
.     63.3 
67.0 
71.2 

110 
120 
130 
136 
138  mpt. 

76.2 
79.4 
84.8 
91.7 
100 

(Menschutkin.) 
Solubility  of  Mgl,  in  ether  at  t**. 

f* 

%  Mgl, 

%  Mgl,.  2C4H10O 

5.4 
11.8 
15.6 
18.1 
20  4 

1.45 
2.43 
3.46 
5.4 
7  .'i.'i 

2.2 
3.7 
5.3 
8.3 
11.6 

Digitized  by  VjOOQ  IC 


474 


MAGNESIUM  IODIDE 


14.8 

17.6 

20 

28.4 

33 

35 


%  Mgl, 


%  Mgl^  2C4HiflO 


in  lower  layer 


35.5 
35.5 
35.8 
35.5 
36.7 
35.3 


54.4 
54.4 
54.8 
54.4 
54.7 
54.1 


in  upper  layer 


18.6 

13.57 

20.8 

23.2 

14.4 

22.1 

24.4 

14.6 

22.4 

32.4 

15.82 

24.2 

in  solution  when  two  layers  mix 


37.3 
38.5 
38.5 
38.5 
38 


19.4 

22.45 

26.07 

29.8 

32.8 


29.3 
34.4 
39.9 
45.7 
50.3 


(Menschutkin.} 


Solubility  of  Mgli  in  acetic  add. 
Mgis  forms  with  acetic  acid  a  complex, 
Mgl,,  6CH,C00H. 


SolubiUty  of  Mgl,,  6CH,C00H  in 
CHjCOOH  at  t**. 


20 

40 

60 

70 

75 

80 

85 

95 
105 
115 
125 
135 
140 
142  mpt. 


%  by  wt.  Mglt.  6CH,CX)OH 


0.6 

2.0 

5.0 

9.5 

13.0 

18.5 

27.1 

42.0 

54.5 

65.0 

73.8 

85.0 

94.0 

100.0 


(Menschutkin,  Z.  anorg.  1907,  64.  93.) 


Solubility  of  Mgl,  in  acetone. 
Mgl,  forms  with  acetone  a  complex,  Mgl,, 
6CH,C0CH,. 

Solubility  of  Mel,,  6CH,C0CH,  in 
CHjCOCH,  at  t^. 


0 

30 

50 

60 

70 

80 

85 

90 

95 
100 
105 
106.5  mpt. 


%  by  wt.  Mgl,.  6CH/X)CHa 


4.9 

6.7 
8.3 
10.2 
15.2 
28.6 
40.0 
59.2 
80.0 
92.5 
98.5 
100 


(Menschutkin,  Z.  anoig.  1907,  68.  30.) 

Solubility  of  Mgl,  in  acetal. 
Mgl,  forms  with  acetal  a  complex,  Mgl,, 
2CH,CH(0C,H,),. 

Solubility  of  Mgl,.  2CH,CH(0C,H«),  in 
CH,CH(OC,H»),  at  t*. 


20 
60 
77 

77 
79 
81 
83 
86  mpt. 


%  bywt.  Mgli. 
2CH«CH(OCjl.)i 


0.15 

0.45 
0.6 
92.0 
93.7 
95.5 
97.3 
100 


(Menschutkin,  Z.  anorg.  1907,  68.  33.) 

Solubility  of  Mgl,  in  acetamide. 
Mgl,  forms  with  acetamide  a  oonmlez, 
Mgl„  6CH,C0NH,. 

Solubility  of  MgI^j6CH,C0NH,  in 
CHjCXJNH,  at  f. 


49 

80 
110 
130 
150 
160 
170 
175 
177  mpt. 


56.5 
63.4 
70.6 
76.0 
82.1 
85.5 
90.8 
96.2 
100.0 


(Menschutkin,  Z.  anorg.  1909,  61.  106.) 
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Solubility  of  Mgli  in  acetonitrile. 
Mgis  forms  with  acetonitrile  a  complex, 
Mgl,,  6CH,CN. 

SohibiUty  of  Mgl,,  6CH,CN  in  CH,CN 

att^ 


(Menschutkin,  Z.  anorg.  1909,  61.  110.) 


Solubility  of  Mgl,  in  benzaldehyde. 
Mgl,  forms  with  benzaldehyde  a  complex^ 
Mgl,,  6C*H»CHO. 

Solubility  of  Mgl,,  6CeH»CH0  in  C»H»CHO 
att^ 


Solubility  of  Mgl,  in  methyl  acetate. 
Mgl,  forms  with  ethyl  acetate  a  complex, 
Mgl„  eCHiCXXKUjHt. 

SolubiUty  of  Mgl,,  6CH,C00C,H»   in 
CH,COOC,H»  at  t**. 


f 

%bywt.MgI,, 
6CHiCOOC»H» 

0 

3.2 

20 

4.8 

40 

8.6 

50 

13.7 

55 

21.5 

60 

38.0 

65 

63.5 

70 

90.5 

75 

97.7 

78.5  mpt. 

100.0 

t** 

%  by  wt.  Mgl,.  6Cai«CH0 

0 

3.2 

20 

3.8 

40 

5.3 

60 

7.7 

80 

11.0 

100 

18.5 

110 

26.5 

120 

40.0 

125 

53.0 

130 

74.5 

133 

.     86.0 

136 

94.2 

139  mpt. 

100 

(Menschutkin,  Z.  anorg.  1907,  08.  28.) 

Solubility  of  Mgl,  in  methyl  acetate. 
Mgl,  forms  with  methyl  acetate  a  complex, 
Mgl,,  6CH,CXXXm,. 

Sohibility  of  Mgl,,  6CH,C00CH,  in 
CHjCCHXJH,  at  t^ 


(Menschutkin.) 

SolubDity  of  Mgl,  in  ethyl  formate. 
Mgl,  forms  with  ethyl  formate  a  complex, 

Mgl,,  6HCXxk:;,h». 

Solubility  of  Mgl,,  6HC00C^B»  in 
HCOOCHj  at  t**. 


f 

%  by  wt.  Mgl,,  OHCOOCHj 

0 

15.1 

10 

17.4 

20 

20.5 

30 

25 

40 

31.8 

50 

44 

60 

68 

70.5  mpt. 

100 

(Menschutkin.) 

Solubility  of  Mgl,  in  isoamylacetate. 
Mgl,  forms  with  isoamylacetate  a  complex, 
Mgl,,  6CH,COO(i8o)C6Hi,. 

Solubility  of  Mgl,,  6CH,COO(iso)C*Hu  in 
CH,COO(iso)C»Hn  at  t^ 


t*» 

%  by  wt.  Mgl,. 
6CHKX>0(iBo)C»Hn 

0 

7.7 

20 

11.5 

40 

20.9 

45 

25.5 

50 

33.2 

55 

47.8 

57.5 

63.0 

60  mpt. 

100.0 

(Menschutkin,  Z.  <moTg.  1909,  61. 101.) 


(Menschutkin.) 

Solubility  of  Mgl,  in  isobutyl 
Mgl,  forms  with  isobuty 
plex,  Mgl,,  OCHjCOOCJI,. 


iityl  wnJf 


476 


MAGNESIUM  MERCURIC  IODIDE 


SolubiHty  of  Mrf,,  6CH,COO(i8o)C«H,  in 
CH,o80(i8o)C4H,. 

f 

%  bv  wt.  Mgl,. 
6CHiCOO(i«o)C4H» 

0 

10.5 

20 

13.6 

40 

17.6 

50 

20.4 

60 

24.9 

70 

33.7 

75 

40.6 

80 

52.0 

85 

89.0 

87.5  mpt. 

100.0 

(Mensohutkin.) 

Solubility  of  Mgli  m  propyl  acetate. 
Mgl]  forms  with  propyl  acetate  a  complex, 
Mgl,,  6CH,COOC,H7. 

Solubility  of  Mglf,  6CH,COOC.H7  in 
CHiCOOCiHt  at  t^ 


t« 

efcificobci?' 

0 

4.1 

20 

5.4 

30 

6.5 

35 

7.8 

40 

19.0 

46 

46.0 

50 

72.5 

55 

88.2 

60 

96.0 

65  mpt. 

100.0 

(Menschutkin.) 
SolubiUty  of  Mgli  in  urethane. 
Mgis  forms  with  urethane  a  complex,  Mgli, 
6NH2COOC,H». 

SolubiUty  of  Mgl,,  6NH,C00C,H,  in 
NH,COOC,H,  at  t^ 


f 

%  by  wt.  Mglj, 
6NHiCOOCfH» 

32 
60 
70 
80 

84 

87  mpt. 

51.8 
59.4 
70.7 
78.8 
85.0 
100.0 

(Menschutkin.) 
+6H,0. 
SolubiUty  of  MgI,-h6HiO  in  H,0  at  t°. 

t** 

%  by  weight  of 
MgIf+6HtO 

t*» 

%  by  weight  of 
MgI,+6H,C) 

43° 

80** 

120° 

89.8 
90.3 
90.9 

160° 
200° 
215° 

91.7 
93.4 
94.3 

.-fSHjO 
t»  1.909. 


+8HA  Sp.^r.  of  solution  of  Ml 
sat.  at  18°  containing  59.7%  M 
(MyUus,  B.  1897,  80.  1718.) 

SolubiUty  of  MgI,+8H,0  in  H,0  at  t*. 


f 

%  by  weight  of  MgIs  +8H1O 

0 
20 
40 
43.5 

76.0 

81.0 
88.0 
90.8 

(Menschutkin,  Z.  anorg.  1907,  52.  156.) 


(Menschutkin.) 

+10H,O.  Sol.  in  HiO.  (Panfiloff,  C.  0. 
1894,  II.  610.) 

Magpesium  mercuric  iodide,  Mgli,  Hgl,. 

Known  only  in  solution. 

+9HtO.  Very  deUquescent.  (Duboin, 
C.  R.  1906, 142. 1338.) 

Very  sol.  in  ethyl,  methyl,  propyl,  butyl, 
isobutyl,  amy],  isopropyl  and  allyl  alcohols, 
ethyl,  amyl,  propyl  and  isobutvl  acetates, 
ethyl  cyanide  and  acetone.  Sol.  in  bens^ 
alcohol.  Decomp.  by  glycerine.  SI.  sol.  m 
ethyl  benzoate,  amyl  benzoate,  nitrobenxene. 
Decomp.  by  ethyl  oxalate.  Insol.  in  tolu^ie, 
benzene,  ethyl  iodide,  CHCli,  CCU,  ethylene 
bromide,  monochlor  and  monobrombensene. 
(Duboin,  A.  ch.  1909,  (8)  16.  276.) 

Mgit,  2HgIs.  Decomp.  by  HsO  into  Hsis 
and  above  compound,  wnich  r^nains  in  solu- 
tion.   (BouUay.) 

+7HsO.  Sat.  solution  in  H^  at  17.8'' hat 
the  composition  MgIs,  1.29  Hgla,  11.06  H^. 
(Duboin,  C.  R.  1906, 142.  im.) 

Magnesium  potassium  iodide,  Mgit,  KI+ 
6H,0. 

DeUquescent.' 

Very  hygroeco] 
1900  (3)  28.  158, 

Magnesium  iodide  ammonia,  MgIs,  6NHt. 

PracticaUy  insoL*  in  Uquid  NH|.  (Franklin, 
J.  Am.  Chem.  Soc.  1913,  86.  1459.) 

Magnesium  nitride,  MgtNs. 

Decomp.  by  moist  air  or  HjO.  Sol.  in  dil. 
or  cone.  HCl+Aq,  or  HNO,+Aa.  Sol.  in 
warm  HtS04.  Insol.  in  alcohol,  ethyl  iodideL 
or  phosphorus  oxychloride.  (Briegleb  ana 
Geuther,  A.  128.  236.) 

Decomp.  by  H|0.  (Smits,  R.  t.  c.  1894, 
12.  198.) 

EasUy  decomp.  HsO  when  findy  powdered. 
(Rossel,  C.  R.  1895,  121.  942.) 

Magnesium  suboiddt  (?). 

Decomp.  H^O.  Sol.  in  dil.  acids.  (Beets, 
Pogg.  127.  45.) 

Magnesium  oxide,  MgO. 

Sol.  in  50,000-100.000  pta.  HiO  (Bineau.  C.  R.  41. 
510) ;  in  55.3«8  ptu.  cold  or  hot  HtO  (Frewnius.  A.  Si. 
123):  in  100.000-200.000  pt«.  UtO  (BoiiSMi):  in  10.000 
ptA.  HtO  at  era.  temp.  (Dalton);  in  7000  pU.  HiO  t 
ord.  temp.  (Kirwan):  in  5780  pts,  HjO  «t  15.5*.  and 
36.000  pta.  at  100«D(J>^^J.by  ^^QOglC 


(Lerch,  J.  pr.  (2)  28.  338.) 
)ic.    (de  Schult^  Bull.  Soc 
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Calc.  from  electrical  oonductivity  of  MgO 
+Aq.  1  pt.  MgO  18  sol.  in  172,000  pta.  Bf,0 
at  18^.   (Dupr^,  Zeit.  angew.  Ch.  19C^  16. 55.) 

"Heaicy"  MgO  is  more  sol.  in  H|0  than 
"light"  MgO.  The  temp,  of  preparation 
affects  the  rate  of  solution,  the  rate  being 
diminished  as  the  temp,  of  preparation  is 
increased.  (Anderson,  Chem.  Soc.  1905,  87. 
265.) 

ElasQy  sol.  in  adds,  even  in  HiSOt+Aq. 

Solubility  in  PiOi+Aq  at  25**. 


Compoflition  of  the 

solution 

2f»7S* 

SoUd  phase 

G.  McO 
•     perl 

G.  PfO. 

perl. 

0.207 

0.486 

0.280 

0.732 

0.563 

1.917 

1.438 

4.85 

2.23 

7.35 

1.006 

4.73 

16.84 

1.017 

11.19 

38.59 

1.042 

17.33 

61.21 

1.069 

26.09 
37.40 

93.09 
130.7 

1.109 
1.144 

^•^^ 

76.5 

281.8 

1.285 

109.6 

439.0 

122.6 

498.4 

1.470 

129.9 

546.5 

140.0 

584.0 

146.8 

623.3 

1.595 

147.3 

625.9 

160.3 

645.8 

156.5 

680.7 

87.1 
77.1 

779.6 
809.6 

1.626 
1.644 

MgH«(PO,),, 
xHiO 

70.6 

835.1 

1.654 

(Cameron,  J.  phys.  Chem.  1907, 11.  364.) 

SoL  in  NH4  salts,   NaCl,  or  KCI+Aq. 
(Fresenius.) 

Solubility  in  MgCl,+Aq  at  25**. 


%  McCl, 

%  MgO  as  Mg(OH)f 

2.36 

0.00008 

4.47 

0.00028 

6.79 

0.00048 

9.02 

0.00080 

13.14 

0.00115 

15.15 

0.00195 

17.53 

0.00240 

18.52 

0.00250 

22.04 

0.00245 

23.78 

0.00235 

25.13 

0.00230 

26.88 

0.00250 

28.34 

0.00230 

29.80 

0.00240 

30.04 

0.00250 

34.22 

0.0030 

(Robinson,  J.  phys.  Chem.  1909, 18.  676.) 


More  sol.  in  KaS04,  and  NajSOi-f  Aq  than 
in  HjO.    (Warrington.) 

Insol.  in  liquid  NHt.  (Franklin,  Am.  Ch. 
J.  1898,  aO.  828.) 

Sol.  m  methyl  alcohol  to  form  a  colloidal 
solution  oontaming  1.6%  MgO.  (Neuberg 
and  Rewald.    (Biochem.  Z.  1908,  9.  547.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1904,  87.  3602.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Solubility  in  (caldiun  suorate+sugar)  + 
Aq. 

1  1.  solution  containing  418.6  g.  sugar  and 
34.3  g.  CaO  dissolves  0.30  g.  MgO;  contain- 
ing 296.5  g.  sugar  and  24.2  g.  CaO  dissolves 
0.24  g.  MgO:  containing  174.4  g.  su^  and 
14.1  g.  CaO  dissolves  0.22  g.  MgO.  (Boden- 
bender,  J.  B.  1866.  600.) 

See  also  Magnesium  hydroxide. 

Min.  PeridasUe, 

Magnesium  peroxide,  MgOs. 

Sol.  in  14,550  pts.  H,0  at  20**.  (Foregger 
and  Philipp,  J.  Soc.  Chem.  Ind.  1906,  26. 
298.) 

5MgO,  2MgO,+3H,0. 

3MgO,2MgO,-h3HA 

2MgO,2MgO,-h3H,0. 

4MgO,  2MgO,+3H,0. 

Above  salts  are  decomp.  by  HtO. 

(Carrasco,  Gazz.  ch.  it.  1909,  89,  (1)  47.) 

Magnesium  oxybromide,  MgBrs,  3MgO+ 
12H,0. 
Decomp.  in  the  air  and  also  by  HsO,  al- 
cohol ana  most  reagents.     (Tassilly,  C.  R. 
1897,  125.  607.) 

Magnesium  oxychloride,  MgsOC:is+16HiO. 

Easily  decomp.  by  HsO  and  alcohol. 
(Andr6,J^.ch.  (6)8.80.) 

-f6H,0.    (Andr^.) 

2MgO,  HCl;  5H,0  or  3MgO,  MgCl,-f 
lOHsO.  Solubility  determinations  show  that 
this  salt  is  the  solid  phase  in  equilibrium  at 
25''  with  solutions  of  MgClt  and  MgO  con- 
taining from  10-15%  MgCls.  (Robinson,  J. 
phys.  Chem.  1909, 18.  677.) 

Mg.0»Cl,+6,  8^  14,  or  17HsO.  Decomp. 
by  HtO,  which  dissolves  out  MgClt.  (Ben- 
der, B.  1  932.) 

Mgi,OioClsH-14,  or  18H,0.  (Krause,  A. 
166.  38.) 

Mg,«O.Cl,  +  24H,0  -  9MgO,  MgCl,  + 
24H,0.  H,0  removes  all  MgClt  by  long  di- 
gesting.   (Bender,  A.  159.  341.) 

+10,  and  15H,0.    (Bender.) 

Magnesium  oxysulphide,  MgtOS. 
(Reichel,  J.  pr.  (2)  12.  55.DOgle 
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Ma^esitmi  phosphide,  MggPt. 

Decomp.  by  H,0,  dil.  HCl-|-Aq,  or  HNO, 
+Aq.  (Parkinson,  Chem.  Soc.  5.  (2)  125  and 
309.) 

Insol.  in  moderately  dil.  cold  HCl+Aq,  or 
boiling  dil.  HsSOi+Aq.  Difficultly  and 
slowly  sol.  in  aqua  regia.  (Blunt,  Chem.  Soo. 
3.  (2)  106.) 

Decomp.  by  H^  HCl,  cone.  HsSOi  and 
by  HNO,.    (Gautier,  C.  R.  1899,  128.  1169.) 

Magnesium  sHidde,  Mg^Si,. 

Slowly  decomp.  by  warm  HtO.  Slowly 
decomp.  by  cold,  rapidly  by  hot  NHiCH-Aq. 
Decomp.  by  cold  dil.  HCl-j-Aq.  (Geuther,  J. 
pr.  95.  425.) 

MgsSi.  Decomp.  by  HCl  -h  Aq  with  residue 
of  Si.    (Wtthler,  A.  107.  113.) 

Slowly  decomp.  by  HjO  At  ord.  temp. 
Violently  decomp.  by  HCl.  (Lebeau  and 
■   -  -   -8,146." 


Bossuet,  C.  R.  1908, 


.284.) 


Magnesium  sulphide,  MgS. 

Decomp.  by  HiO.  (Reichel,  J.  pr.  (2)  12. 
55.) 

81.  sol.  in  HtO  with  rapid  decomp.  (Fremy.) 

Sol.  in  acids  with  decomp. 

Anhydrous,  Crvatalline,  Only  very  si. 
sol.  in  cold  HsO.  Sol.  in  HNOt  and  Hs^4  at 
ord.  temp.  Sol.  in  PCU  and  in  chromyl  chlor- 
ide.   (Mourlot,  0.  R.  1898, 127. 182.) 

Magnesium  po/ysulphide,  MgSr. 
Known  only  in  solution.    (Reichel.) 

Magnus'  green  salt 
See  Pfatoduunine  chloroplatinite. 

Manganese,  Mn. 

Decomposes  HjO  even  in  the  cold,  more 
rapidly  when  hot.    (Regnault.) 

Decomposes  cold  water  violently.  (Bun- 
sen.) 

Sol.  in  all  dil.  acids.  Slowly  sol.  in  cold 
HjSOi.    (John.) 

Insol.  in  cold,  but  rapidly  sol.  in  hot  HsS04. 
Very  easily  sol.  in  dil.  HjSO*,  or  HCl+Aq, 
HNO,,  orHCtHiOjfAq.    (Brunner.) 

Pure  manganese  is  unaltered  in  dry  air. 
even  when  finely  powdered.  Slowly  attacked 
by  cold,  quickly  by  hot  HiO.  Very  si.  at- 
tacked by  cold  HsS04,  rapidly  on  warming; 
rapidly  attacked  by  colcl  dil.  HjSOi+Aq; 
violently  by  cone.  HNO,-hAq;  and  rapidly 
by  dil.  HNOi,  HCl,  HC,H,0,-hAq,  and  also 
NAOH-hAq.  Sol.  in  NH4Cl-hAq.  (Pre- 
lin«er,  W.  A.  B.  102,  2b.  359.) 

Insol.  in  liquid  NH|.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

H  ccm.  oleic  acid  dissolves  0.0276  g.  Mn 
in  6  days.  (Gates,  J.  phys.  Chem.  1911,  16. 
143.) 


Manganese  antinuHiidey  MnSb. 

Sol.  in  hot  aqua  regia.  (Wedddnd,  B. 
1907,  40.  1266.) 

Manganese  azoimide,  basic,  Mn(OH)N|. 

Only  si.  sol.  in  HiO  with  decomp.  (Cur- 
tius,  J.  pr.  1898,  (2)  68.  293.) 

Manganese  bismntliide,  MnBL 

Very  sensitive  towards  acids  with  the 
exception  of  cone.  HCl.  (Wedekind,  B. 
1911,  44.  2665.) 

Manganese  boride,  MnB. 

Attacked  by  cold  HsO  and  by  adds.  (Ja»- 
soneix,  C.  R.  1904, 189.  1210.) 

Easily  attacked  by  HO,  HjSO*  and  HF 
with  evolution  of  BH|.  (Wedekind,  B.  1905, 
38.  1231.) 

MnBs.  Sol.  in  adds,  with  evolution  of  H|. 
(Troost  and  Hautefeuille,  A.  ch.  (5)  9.  65.) 

Slowly  decomp.  by  H|0.  Sol.  in  dil.  HQ 
and  other  dil.  adda  wi^  evolution  of  BHt. 
(Wedekind,  B.  1905,  88.  1229.) 

Manganous  bromide,  MnBrs. 

Anhycbous.    Very  deliquescent. 

Sat.  MnBrs +Aq  contams  at: 
— 2r+7*     11»     18«     38*'      52'' 

52.1  56.5    57.0    59.1    62.7    64.2%  MnBr,, 

64*     76*"    89*'     97**    105* 

68.2  70.1    69.7    69.2    70.2%  MnBr,. 

(fitard,  A.  ch.  1894,  (7)  2.  641.) 

Insol.  in  liquid  NHt.  (Franklin,  Am.  Qi. 
J.  1898,  20.  828.) 

+HA   (Leecoeur,A.oh.l804.(7)2.101) 

+4HtO.  More  deliqueso^t  than  MnQs. 
Melts  in  crystal  watar  wnen  heated.  (Berthe- 
mot.) 

+6H«0.   (Kusnetsoff^CC.  1897,  n.  329.) 

Manganous  mercuric  bromide. 
Deliquescent. 

Manganous  palladium  bromide. 
See  Bromopalladite,  manganous. 

Manganous  stannic  bromide. 
See  Bromostannate,  manganous. 

Manganese  carbide,  MnC. 

(Brown,  J.  pr.  17.  492.) 

MnCs. 

MniC.  (Troost  and  Hautefeuille,  A.  cL 
(5)  9.  60.) 

Decomp.  by  HjO  and  by  dil.  adds.  (Moit- 
san,  C.  R.  1896,  122.  422.) 

Manganous  chloride,  MnCU. 
Anhydrous.    Ddiquceoent.  glc 


MANGANOUS  CHLORIDE 


479 


100  pto.  H/>  at  f*  diasolve  pts. 

MnCl,: 

f 

Pt«.  MnClf 

t** 

Pta.  MnClf 

10 

31.25 

62.5 

62.16 

85.72 

122.22 

87.5 
106.25 

122.22 
123.81 

or,  sat.  MnCls+Aq  at  t*"  contains: 

f 

%  MnCl, 

t*» 

%  MnClf 

10 

31.25 

62.5 

38.33 
46.15 
55.0 

87.5 
106.25 

55.0 
55.32 

(Brandes,  Pogg.  22.  263.) 

See  aleo  below  under  +2HsO,  and  +4H,0. 

Jp.tt.of  MnCli-fAqat  15^  a»^.  gr.  if% 
IS  MnCli;  b-sp.  gr.  if  %  is  ^lnCll+ 
4HsO. 


'^c 

a 

b 

% 

a 

b 

5 

1.045 

1.0285 

40     1 

443 

1.250 

10 

1.091 

1.057 

45     1 

514 

1.290 

15 

1.138 

1.086 

50 

1.331 

ao 

1.189 

1.116 

55 

1.375 

25 

1.245 

1.147 

60 

1.419 

30 

1.306 

1.180 

65 

1.463 

35 

1.372 

1.214 

70 

1.508 

p,  gr.  of  MnClf +Aq  at  room  temp. 


%  MnCU 


8.007 
15.650 
30.330 
40.132 


8p.gr. 


1.0960 
1.1963 
1.3372 
1.4530 


(Wagner,  W.  Ann.  1883, 18.  273.) 
8p.  gr.  of  MnClt+Aq  at  t'. 


14.5 
14.5 
14.0 
14.5 
14.0 
14.6 


%  MnCU 


5.0 
11.99 
14.98 
19.92 
23.10 
28.51 


8p.gr. 


1.0457 
1.1076 
1.1379 
1.1891 
1.2246 
1. 


(Long,  W.  Ann.  1880, 11.  38.) 
1^.  gr.  of  MnCl,+Aq  at  25**. 


Concentration  of  MnClt+Aq 


l-normal 


Sp.gr. 


1.0513 
1.0259 
1.0125 
1.0063 


(Geriach,  Z.  anal.  28. 476.)  (Wagner,  Z.  phys.  Ch.  1890,  5.  38.) 

Solubility  of  MnCls+KCl  in  H^  at  f". 


t» 

%  MnCU 

%KCI 

Solid  phase 

6 

40.23 
35.94 

9A1 
23.06 

MnCl.,  4Hrf) 
MnCl,,  4H,0-f  MnCk  KCl,  2H,0+KC1 

28.4 

44.46 
43.28 
38.65 

8!66 
13.79 
26.91 

MnCl,,4H,0 
MnCl,,  4HiO-f  Mnfcl,,  KCl,  2H,0 
MnCU,  4HiO-hMnCl|,  2KC1,  2H/)+KCl 

52.8 

50.14 

6.01 

MnCl,,  4H,0+MnCl,,  2H,0+MnCl,,  KCl,  2H,0 

62.6 

51.86 
49.95    • 
44.05 
36.85 

12.49 
18.77 
31.57 

MnCl,,2H,0 

MnCl,,  2H,0+MnCl,,  KCL  2H,0 

MnCU.  KCL  2H,0-f  MnCl,,  2KCL  2H,0 

MnCl,,  2kci,  2H,0-f  MnCl,,  4kci 

Ka 

(SOsB,  Z.  Kiyst.  Min.  1912,  51.  262.) 


IdboL  in  liquid  NH,.    (Franklin,  Am.  Ch. 


Solutions  of  MnCl,  in  75%  alcohol  saturated 
at  t°  contain: 


10 
25 


%  MnCU 


23.1 
36.1 


43.75 

87.5 


(B.-pt.)4Q^Le 


%  MnCU 


37.5 
32.2 
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Solutions  of  MnCli  in  absolute  alcohc^  satu- 
rated at  t^  contain: 


t** 

%  MnCli 

t« 

%  MnClt 

11.26 
37.6 

33.3 
33.3 

76.26 
(B..pt.) 

36.2 

(Brandes,  /.  c.) 

MnCls  crystallises  from  above  solutions  on 
standing. 

When  16-20  vols,  ether  are  added  to  1  vol. 
absolute  idcohol  sat.  with  MnCli,  MnClt  is 
completely  pptd.    (Ddbereiner.) 

Insol.  in  ou  of  turpentine. 

Sol.  in  urethane.  (Castoro,  Z.  anorg.  1899, 
80.  61.) 

SI.  sol.  in  bensonitrile.  (Naumann,  B. 
1914^  47.  1369.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  48.  314.) 

+H,0.  Solubility  in  HCl-f  Aq  decreases 
with  increasing  amt.  of  HCl.  It  is  Kreater 
when  hot  than  cold,  but  is  not  inoonsiderable 
even  when  HCl  is  cone.  1  1.  cone.  HCl+Aq 
sat.  at  12''  dissolves  190  g.  MnCls  from  MnQs 
+HjO.    (Ditte.  C.  R.  1881,  92.  343.) 

+ViHs0.  MnClt+4HtO  effloresoee  to 
MnCls+*/iHtO  in  a  dry  atmosphere  and 
under  low  pressure  and  not  to  MnCls + 
2H,0.  (Sabatier,  BuU.  Soc.  1894,  (3)  11. 
647.)  • 

-f2H,0. 


Solubility  in  H,0  at  t'. 

t*» 

Pts.  MnCIi  per 
100  ptA.  HtO 

Sp,  gr.  of  sat. 
solutioD 

60 
70 
80 

108.6 
110.6 

112.7 

1.6108 
1.6134 

(Dawson  and  Williams,  Z.  phys.  Ch.  1899, 
31. 63.) 

Sat.  aqueous  solution  of  MnCls +2HtO. 
Contains  61.86%  MnClt  at  62.6''.  (Siiss.  Z. 
Krist.  1912,  61.  262.) 

+4HjO.    Deliquescent. 

100  pts.  H,0  at  f*  dissolve: 


t** 

Ptn.  MnCIi 
-HH,0 

t« 

PtB.  MnClt 
+4HiO 

8 

31.26 

62.6 

151 
265 
641 

87.5 
106.25 

641 
656 

(Brandes,  I.  c.) 

Sol.  in  0.8  pt.  H,0  at  18.75^    (Abl.) 
Pptd.  from  solution  in  9.17  mols. 
(Kuxnetfoflf,  C.  C.  1899, 1.  246.) 


H,0. 


Sat.  aq.  sdution  contains  at: 
—22*'    —6**    +7*'     17*      19** 
34.7      37.8    40.4    41.2    42.3%  MnClt 

36'     65'     57'      80'     100^     140' 
44.4    48.2    50.0    51.0    63.7   64.7%  MnQ,. 
(fitard,  A.  ch.  1894,  (7)  2.  637.) 

Solubility  in  H,0  at  t'. 


Pta.  MdCU  per 

Sp.  gr.  of  Mtt. 

t* 

100  pts.  HtO 

BOhltiOQ 

26 

77.18 

1.4991 

30 

80.71 

1.6049 

40 

88.69 

1.6348 

60 

98.15 

1.6744 

•57.65 

106.40 

1.6097 

*  Temp,  of  transition  into  MnCla+2HsO. 
(Dawson  and  Williams  Z.  phys.  Ch.  1899,  81. 

Sat.  aqueous  solution  of  MnClt +4HsO 
contains  40.23%  MnQs  at  6';  44.6%  Mnda 
at  28.4'.    (Silas,  Z.  Krist.  1912,  61.  262.) 

100  pts.  75%  alcohol  dissolve  at  t': 


t« 

Pta.  MnClt 
-HHtO 

t« 

Pta.  MnCb 
+4H,0 

10 
25 

53 

132 

43.76 

87.6 

144 
100  1 

(Brandes,  I.  c.) 

Insol.  in  absolute  ether,  which  also  does 
not  abstract  crystal  HsO. 

Insol.  in  boiling  oil  of  turpentine.  (Brandes. 

Sol.  in  cone.  HNO|-|-Aq. 

+5HtO.  (MiiUer-Erdbach,  B.  1889»  82. 
3181.) 

+6HsO.  Pptd.  from  solution  in  11.7  molt. 
H,0  at  —21'.  (Kuinetaoff,  C.  C.  1899,  I. 
246.) 

Manganese  a^ichloride,  MnCU. 

Immediatdy  deoomp.  by  HtO;  soL  in  abs. 
ether  and  in  abs.  alcohol.  (Holmes,  J.  Am. 
Chem.  Soc.  1907,  29.  1286.) 

Manganese  <0erachloride,  MnCU. 

Has  not  been  isolated. 

Sol.  in  HsO,  alcohol,  or  ethor.  (NickM0» 
J.  B.  1866.  226.) 

Composition  is  MutCU.  (Christensen,  J. 
pr.  (2)  84.  41.) 

Manganese  hydrocen  Mradilofide   (chkio- 
manganic  add),  MnCU,  2HCL 
Sol.  in  ether;  deoomp.  by  HtO.    (Franke, 
(2)  36.  31.) 

Manganese  ^eptochloride,  MnCl7(T). 
Decomp.  by  HjO.  .(Dumas.  ,Bers.  J.  B.  7. 

112.)  Digitized  by  VjCHJvIv^ 
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Has  the  formula  MnOiCl  (?).  (Asohoff,  J. 
pr.  81.  29.) 

Manganous  mercniic  chloride,  MnCls,  HgCls 
+4H,0,     * 

Deliquescent  in  moist  air.  Easily  sol.  in 
H/).    (v.  Bonsdorflf.) 

MnCl,,  2HgCl,.  (Varet,  C.  R.  1896,  128, 
422.) 

Manganous  potassium  chloride,  MnClii  KCl 
-h2H,0. 

Deliquescent.     Very  sol.  in  HsO,  but  is 

coznp.  thereby.     (R( 
Am.  Ch.  J.  14.  129.) 


decomp.  thereby.     (Remsen  and  Saunders, 


MnCl,,  2KC1+2H,0.  (Stiss,  Z.  Kryst. 
1912,  61.  262.) 

Manganic  potassium  chloride,  MnClt,  2KC1 + 

Decomp.  by  HjO.  Sol.  in  HCl  apparently 
without  decomp.  (Rice,  Chem.  Soc.  1898, 
78.  261.) 

MnCli,  2KC1.  Very  easily  decomp. 
:  Meyer  and  Best,  Z.  anorg.  1899.  22.  186.) 

MnCl4,  MnCla,  6KC1.  Easily  4ecomp. 
(Meyer  and  Best,  Z.  anorg.  1899,  22.  185.) 

Manganous  rubidium  chloride,  MnCls, 
2RbCl. 

(Godeffroy.) 

+3HsO.  Eae^  sol.  in  HsO.  Insol.  in 
alcohol;  cone.  HCl+ppt.  anhydrous  salt 
from  aqueous  solution.  (Godeffroy,  Arch. 
Pharm.  (3)  12.  40.) 

Contams  only  2HsO.  (Saimders,  Am.  Ch. 
J.  14.  139.) 

Manganous  diallic  chloride,  MnCU,  2nCli+ 
6H,0. 
Can  be  cryst.  from  HjO.     (Gewecke,  A. 
1909,  866.  224.) 

Manganous  stannic  chloride. 
See  Chlorostannate,  manganous. 

Manganous  chloride  hydrazine,  MnClt, 
2N,H4. 
Ppt.    (Franzen,  Z.  anorg.  1908,  60.  285.) 

ICasganous  chloride  hydrozjdamine,  MnCls, 
2NHrf)H. 
Very  stable;  insol.  in  alcohol.    (Feldt,  B. 
1894,  27.  405.) 


ous  fluoride,  MnFt. 
Only  sol.  in  HsO  containing  HF.     (Ber- 
lelhis.) 


dfl.  HCl;  deoomp.  by  fused  K,COi,  KOH. 
KNOf,   and  KCiOt;  insol.  in  alcohol  ana 


ether.  Slowly  sol.  in  acetic  add.  (Moissan, 
C.  R.  1900,  180.  1160.) 

Insol.  in  liquid  NH|.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Manganese  ^rifluoride,  MnFg. 

Completely  sol.  in  a  little  HsO,  but  decomp. 
by  dilution  or  boiling.    (Berzelius.) 

+6HsO.  Efflorescent.  (Christensen,  J.  pr. 
(2)  86.  57.) 

Sol.  in  HsS04,  HCl,  HNO,;  decomp.  by 
HsO;  insol.  in  most  organic  solvents.  (Moia- 
san,  C.  R.  1900,  180.  626.) 

Manganomanganic  fluoride,  MnsFt+lOHsO. 
Sol.  in  a  little  HsO,  but  deoomp.  by  dilu- 
tion.   (Nicklds,  C.  R.  67.  448.) 

Manganese  ^e^afluoride,  MnF4. 

Not  isolated.  Sol.  in  absolute  alcohol  or 
ether;  decomp.  by  HsO.  (Nickl^s,  C.  R.  66. 
107.) 

Probably  does  not  exist.  (Christensen,  J. 
pr.  (2)  86.  161.) 

Manganese  ^tofluoride,  MnF?  (?). 
Sol.  in  HsO  with  decomp.    (Wdhler.) 

Manganese  se^guifluoride  with  MF. 
See  also  Fluomanganate,  M. 

Manganic  nickel  fluoride,  2NiFs,  MnsF«+ 
8HsO. 
(Christensen,  J.  pr.  (2)  84.  41.) 

Manganic  potassium  fluoride,  MusFe,  4KF+ 
2HsO. 

Decomp.  by  HsO.  Sol.  in  cone.  HCl+Aq, 
dU.  HNO,+Aq,  cone.  HsS04-hAq,  H,P04+ 
Aq.  HsCsOiH-Aq,  HsC4H40.+Aq,  and  dil. 
HF-I-Aq.    (Christensen,  J.  pr.  (2)  86.  72.) 

MnF4,  2KF.  Difficultly  sol.  in  HsO.  De- 
comp. by  much  HsO.  (Nickl^,  C.  R.  66. 
107.) 

True  composition  is  MnsF«,  4KF,  also  with 
2HsO.    (Christensen,  J.  pr.  (2)  84.  41.) 

MnF4,4KF.    (Nicklds.) 

See  also  Fluomanganate,  potassium. 

Manganic  rubidium  fluoride. 
See  Fluomanganate,  rubidium. 


Manganic 
14HsO 


Ic  silver  fluoride,  2AgF,   MnsF.-l- 


Sol.  in  HFH-Aq.    (Christensen,  J.  pr.  (2) 
84.41.) 

Manganic  sodium  fluoride,  MusFa,  4NaF. 
Decomp.  by  much  HsO.   Not  as  sol.  in  HP 

Mae"*''"     '*'*Dig£^2?\SW?)|ie--  (2) 


482 


MANGANOMANGANIC  THALLOUS  FLUORIDE 


Manganomanganic  thallous  fluoride,  5T1F, 
2MnF,,  MnF,. 

Decomp.  by  HtO. 

SI.  sol.  in  oil.,  eaaUy  sol.  in  cono.  HF. 

Sol.  in  cone.  HCl,  dil.  HNO,,  and  cold  or 
liot  cone.  HjSOi. 

Sol.  in  warm  HtOs  containing  H1SO4. 

Sol.  in  dil.  tartaric  and  oxalic  acids. 
(Ephraim/  B.  1909,  42.  4458.) 

Manganous  stannic  fluoride. 
See  Fluostannate,  manganous. 

Manganic  zinc  fluoride,  2ZnF2,  MnsFe+SHjO 
See  Fluomanganate,  zinc. 

Manganous  zirconium  fluoride. 
See  Fluozirconate,  manganous. 

Manganous  fluoride  ammonia,  3MnFs,  2NHs. 
(Moifisan,  C.  R.  1900, 180.  1161.) 

Manganous  hydroxide,  MnOjHs. 

2.15  X  lO-«  g.-mol.  are  aol.  in  1 1.  HsO  at  18^ 
(Sackur,  Z.  Elektrochem,  1909,  15.  846.) 

Solubility  in  HsO  =0.6  x  10-^  g.  moL  (Herz, 


Z.  anon.  1899,  82.  284.) 
1  1.  HiO  "• 


dissolves  2  x  10-^  mol.  MnOiHi. 
(Tamm,  Z.  phys.  Ch.  1910,  74.  600.) 

Very  si.  sol.  in  H2O  or  alkalies.  (Fresen- 
ius.)  Easily  sol.  in  acids.  Insol.  in  NaOH, 
orKOH+Aq.  Sol.  in  NH«  salts +Aq.  Insol. 
in  NHiOH+Aq.  Sol.  in  NaOH+Aqin 
presence  of  glycerine.  (Donath,  Dingl.  229. 
542.) 

Not  pptd.  by  NH40H-fAq  in  presence  of 
HiC4H40i;  by  KOH+Aq  in  presence  of  cane 
suflnr;  by  KOH+Aq  in  presence  of  Na  citrate. 

Solubility  of  MnOfHj  in  organic  Na  salts + 
Aq.    (0.5  normal.) 

Na  tartrate,  0.0068  mol.  per  1. 

Na  malate,  0.0042       ''      "   " 

Na  citrate,  0.0126       "      "  " 

(Tamm,  Z.  phys.  Ch.  1910,  74.  496.) 

Min.  Pyrochroite, 

ifatigfliiAmAnganJft  hydroxide,  Ma404,  otHsO. 
Not  attacked  by  boUing  NHiCl+Aq.    Be- 
haves towards  acids  as  MniO|. 

Manganic  hydroxide,  MniOi,  HsO. 

Insol.  in  hot  or  cold  dil  HsS04+Aq. 

Sol.  in  cone.  H1SO4  at  somewhat  over  100*. 
(Carius.) 

Sol.  in  tartaric,  oxalic,  and  maUc  acids,  with 
subsequent  decomp.  Insol.  in  formic,  acetic, 
benzoic,  or  hippunc  acids.  (Hermann,  Pogg. 
74.  303.) 

Insol.  in  NH4Cl-hAq.  Insol.  in  cane  sugar 
+Aq.    (Peschier.) 

Mm.  Manganite,  Sol.  in  cone.  HCl+Aq. 
SI.  sol.  in  cone.  HtS04. 


Manganese  dihydroxide,  MnOs,  HjO. 
See  Manganous  acid. 

Manganous  iodide,  Mnls. 

Anhydrous,  Nearly  insol.  in  AsBri. 
(Walden,  Z.  anorg.  1902,  29.  374.) 

Sol.  in  POCl,.  (Walden,  Z.  anorg.  1900, 
25.  212.) 

Moderately  sol.  in  liquid  NHt.  (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

+4HiO.  Very  dehquescent,  and  sol.  in 
HiO.    (Kuznetzoff,  C.  C.  1900,  II.  525.) 

+9HtO.    (EiusneUoff.) 

Bfanganous  mercuric  iodide,  Mnis,  2HgIiH- 
6H,0. 

Decomp.  bv  HsO.  Sol.  without  decomp. 
in  alcohol  and  acetone.  (Dobroserdoff,  C.  C. 
1901, 1.  363.) 

3MnI,,  5HgI,H-20H,O. 

A  sat.  solution  in  HsO  at  17^  haa  oompoai- 
tion.1.4  Mnl,,  HgIs+10.22  HsO  and  sp.  gr.  - 
2.98.    (Duboin,  C.  R.  1906,  142.  1338.) 

Very  sol.  witnout  decomp.  in  methvl,  pro- 
pyl, isopropyl,  isobutyl,  and  allyl  aloohols, 
ethyl  acetate  and  ethyl  cyanide.  Somewhat 
less  sol.  in  amyl,  propyl  and  isobutvl  ace- 
tates, acetone,  acetic  acid,  formic  acid  (with 
ppnt.  of  Hgis),  ethvl  benxoate,  ethyl  oxalate, 
butyl  alcohol,  amvf  alcohol  and  nitrobensene. 
SI.  decomp.  by  glycerine.  Insol.  in  ethyl  ni- 
trate, ethylene  bromide,  toluene,  boiaene. 
CHC1|.  CUI4,  ethyl  iodide,  monobrom-  ana 
monocnlorb^ozene.  (Duboin,  A.  ch.  1909, 
(8),  16.  278.) 

Manganese  nitride,  MuiNs. 

Sol.  in  HNOt  only  on  heating.  HCl+Aq 
dissolves  only  in  presence  of  Pt.  Aqua  regia 
dissolves  slowly.  HsS04  acts  only  whoi  hot 
and  cone.  Insol.  in  acetic  add.  (Prelinger, 
M.  1894, 15.  398.) 

MnJ^s.  Sol.inNH4Cl-hAqandNH40H+ 
Aq;  insol.  in  HCl;  sol.  in  HN0|+Aq.  with 
decomp.  (PrelinKer,  M.  1894.  15.  398.) 

MnrNs.  Easuy  attacked  by  acids  and  al- 
kahee.    (Wedekind,  B.  1906,  4L  3772.) 

Manganous  oxide,  MnO. 

Insol.  in  HsO.  Easily  sol.  in  acids.  Readily 
sol.  in  NH4CH-Aq. 

Manganic  oxide   (Manganese  se^^moxide), 

Decomp.  by  boiling  with  HNOt+Aq  into 
MnO,  which  dissolves,  and  MnOs,  which  is 
insol.  (Berthier);  also  by  boiling  with  dil. 
HsS04+Aq.  (Turner.)  Sol.  in  hot  cone. 
H,S04  or  HCIH-Aq.  Sol.  in  cold  HCl+Aq 
without  decomp.  If  perfectly  pure,  is  inaol. 
in  dil.  HtS04+Aq,  but  if  it  contains  any 
MnO,  it  dissolves.  (Rose.)  Insol.  in  boOing 
NH4Cl-hAq. 

Insol.  in  acetone.  (Naumann,  B.  1904,  S7. 
4329.) 
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Solubility  in  (calcium  sucrate -f  sugar)  4- 
Aq. 

1  1.  solution  containing  418.6  g.  sugar  and 
34.3  g.  CaO  dissolves  0.50  g.  MntOi;  contain- 
ing 296.5  g.  sugar  and  24.2  g.  CaO  dissQlves 
0.37  g.  MnsOs;  containing  174.4  g.  sugar  and 
14.1  g.  CaO  dissolves  0.32  g.  Mn,Oi.  (Boden- 
bender,  J.  B.  1865.  600.) 

Min.  Braunite. 

Colloidal.  Solution  in  HsO  containing  0.21 
g.  to  a  litre  is  precipitated  by  KXCi  +  Aq 
(1  :  1000);  K,S04-f  Aq  a  :  HOC);  IXH,),S04 
-hAq  (1  :  1500); NaCl-f  Aq  (I  :  1,580):  Mtt^O, 
-hAq  (1:40,983);  BaCU+Aq  (1:5S.*423); 
MnS04+Aq(l  :  147,f>29):  (N"Hi)2Ali(80i)4-h 
Aq  (1  :  362,318);  KsCTrj^S0|)4+Aq  H  :  416, 
668);  HCl-hAq  (1:61,3.50);  HCaHaO-  H: 
17,262);  HjSOi  (1  :  62/>f)(VV.  (Spring  and  de 
Boeck,  Bull.  Soc.  (2)  4fl.  170.) 

Manganomanganic  oxide,  MnsOi. 

Insol.  in  HtO.  Boilingdil.  or  cone.  HNOi + 
Aq  dissolves  out  MnO  (Berthier) ;  also  boiling 
dil.  HjSOi+Aq.  (Turner.)  Sol.  in  hot  HCl 
-hAq.  (Otto.)  NHiCl-hAq  dissolves  out 
MnO.  (Rose.)  Sol.  without  decomp.  in  hot 
vcay  cone.  HiPOi+Aq,  and  cold  cone.  HjSOi, 
HuL  oxalic,  and  tartaric  acids +Aq. 

Min.  Hausmannite. 

Manganese  dioxide,  MnOs. 

Min.  PyrolusUe.  Insol.  in  HjO.  Very 
slowly  sol.  in  cone.  HtSOi  with  evolution  of 
Oi.  Sol.  in  cold  HCl-f  Aq;  decomp.  by  hot 
HCl -hAq.  Sol.  in  aoua  regia.  Sol.  in  SOs+ 
Aq  or  NiOi4-Aq.    (iCarsten.) 

Insol.  in  HNOi,  or  dil.  HiSOi+Aq,  except 
in  presence  of  organic  reducing  substances. 
I>ecomp.  by  citric  acid,  and  more  easily  by 
oxalic  acid.    (Bolton.) 

SI.  sol.  in  hot  conc^^but  insol.  in  dil.  HNOa 
-hAq.  (DeviUe.)  When  pure  it  is  insol.  in 
cold  dil.  HtS04-hAq,  but  if  a  small  quantity 
of  MnO  is  added  much  MnOt  dissolves. 
(Carius.) 

Not  decomp.  by  boiling  NHiCl-hAq. 

Easily  sol.  m  a  mixture  of  nitrosoeulphuric 
add  and  cone.  HCl-hAq.  (Bomtrager,  Rep. 
anal.  Ch.  1887.  741.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Hangw"^*^  oxidea,  MnjOi,  Mn«Oii,  etc. 
See  Manganite,  manganous. 

llanganese  Moxide,  MnOa. 

Deliaueacent.  Sol.  in  H^O,  with  subse- 
quent decomp.  Decomp.  by  ether.  Sol.  in 
cone.  HjSO*.    (Franke,  J.  pr.  (2)  86.  31.) 

ICanganese  tc^x>xide,  MnOi  (7). 

SI.  sol.  in  HsO  wiUi  decomp.  Decomp.  by 
H,S04  or  ether.    (Franke,  J.  pr.  (2)  86.  166.) 


Manganese  hepUnndt^  MnsO?. 

Very  unstable;  takes  up  HjO  from  air.  Sol. 
in  H2O  with  evolution  of  heat  and  rapid 
decomposition.  Sol.  in  cone.  HtSOi  without 
decomp.    (Aschoflf.) 


Manganese  oxychloride,  3MnsOi,  MnCIs. 
Insol.  in  HsO.    (SainU>illes,  C.  R.  66. 329.) 
MnCl,,  MnO  (?).    (Gorgeu,  A.  ch.  (6)  4. 

515.) 
MnOaCl.    See  Manganyl  chloride. 


Manganic  oxyfluoride,  MnOFs. 

Sol.  in  absolute  ether. 

MnOFj,   2HF=fluoxymanganic  acid. 
(Nicklds,  C.  R.  669.  107.) 


Manganic  oxyfluoride  potassium  fluoride. 
See  Fluoxymanganate,  potassium. 

Manganic  se^guioxyfluoride  potassium  fluor- 
ide. 
See  iSfsguifluoxymanganate,  potassium. 

Manganous  oxyiodide,  Mnis,  MnO-h6HsO. 

Sol.  in  HtO  with  decomp.     (Kuanetzoff, 
C.  C.  1918, 1.  1659.) 

Manganese  oxjrsulphide,  MnO,  MnS. 
Sol.  in  acids.    (Arfvedson,  Pogg.  1.  50.) 


Manganese  phosphide,  MnaPs. 

Insol.  in  dil.  acids;  sol.  in  hot  cone.  HNOt. 
(Wedekind,  B.  1907,  40.  1268.) 

Sol.  in  aqua  regia;  insol.  in  HNOa.  (Grang- 
er, C.  R.  1897,  124.  191.) 

Mn»Ps.  HCl-hAcj.  dissolves  out  MutPs  and 
leaves  MnyPi,  which  is  sol.  in  HNO|+Aq. 
(Wtthler  and  Merkel.  A.  86.  371.) 

Not  attacked  by  boiling  HjO  or  by  HCl. 
Easily  sol.  in  warm  HNOa  or  aqua  regia. 
(Wedekind  and  Veit,  B.  1907,  40.  1268.) 

xMutPs,  ^Mn^Pf.  Easily  sol.  in  aqua  regia ; 
partly  sol.  in  H,S04  or  HCl-hAq.  (Struve,  J. 
pr.  79.  321.) 

Mn«P,.  Insol.  in  HCl-hAq.  Sol.  in  HNOa 
-hAq.    (Schrtttter,  W.  A.  B.  1849,  1.  305.) 

Manganous  phosphoselenide,  MnS,  PsSe. 

Insol.  in  H,0.  Sol.  in  HCl-hAq  or  HNO,-h 
Aq.  Insol.  in  cold,  si.  decomp.  by  hot  alkalies 
-hAq.    (Hahn,  J.  pr.  98.  436.) 

2MnSe,  PjSe*.  Insol.  in  cold,  slowly  sol. 
in  hot  HCl-hAq.    Not  decomp.  by  alka'* 

2MnSe,  PjSe*.    Easily  decomp.  by 
(Hahn.) 
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Manganese  selenide,  MnSe. 

Decomp.  by  HsO  and  min.  acids.  (Wede- 
kind,  B.  1011,  44.  2667.) 

Cryat,  SI.  decomp.  by  H,0  at  100**;  easily 
sol.  in  dil.  acids.  (Fonzes-Diacon,  C.  R.  1900, 
130.  1025.) 

Manganese  silicide. 

Sol.  in  HF:  only  very  si.  sol.  in  other  adds. 
(Warren,  C.  N.  1898,  78.  319.) 

MgtSij.  Sol.  in  HCl+Aq  with  evolution 
ofSiH*.    (Wohler,  A.  106.  54.) 

MnsSi.  Insol.  in  HjO.  (Vigouroux,  C.  R. 
1895  121.  772  ) 

Easily  sol.  in  HF.  (Wedekind,  B.  1911, 
44.2668.) 

Easily  sol.  in  dil.  acids,  HF  and  HNO|. 
Insol.  m  KOHH-Aq.  (Vigouroux,  A.  ch. 
1897,  (7)  12.  179.) 

Easily  sol.  in  HF  when  heated;  in  HCl 
when  red  hot.  Sol.  in  dil.  min.  acids  with 
decomp.  (Vigouroux,  C.  R.  1895,  121. 
772.) 

Insol.  in  HNOi;  sol.  in  dil.  or  cone.  HCl. 
Slowly  decomp.  by  alkali  hydroxides.  (Le- 
beau,  C.  R.  1903.  186.  91.) 

MnsSi.  Easily  sol.  in  molten  alkali. 
(Vigouroux.  C.  R.  1895, 121.  772.) 

MnSi.  Slowly  attacked  by  hot  cone.  HCl. 
Not  acted  upon  by  dil.  or  cone.  HNOi  or 
H,S04.    (Lebeau,  C.  R.  1903, 186.  91.) 

MnSii.  Not  attacked  by  HNOi  or  H^*. 
Easily  sol.  in  cold  HF;  decomp.  by  cone. 
alkahes+Aq.  (Lebeau,  C.  R.  1903,  186. 
233.) 

Manganous  sulphide,  MnS. 

Anhydrous.  Insol.  in  HtO.  Sol.  in  weak 
acids,  even  in  acetic  acid. 

1  1.  H,0  dissolves  71.60  x  10-*  moles  MnS 
at  18^    (Weigel,  Z.  phys.  Ch.  1907,  68.  294.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Min.  AlabandUe.    Sol.  in  HCl+Aq. 

-\-}/2^iO.  Green.  Decomp.  by  boiling 
with  HfO.  Sol.  in  weak  acids^  as  acetic  or 
sulphurous  acid.  Very  si.  sol.  m  (NH4)jS-f 
Aq.    (Wackenroder.) 

Sol.  in  NH4  salts -fAq.  100  ccm.  of  sat. 
NH4C1+Aq  at  12*'  dissolve  0.43  g.  MnS. 
(Clermont  and  Guyot,  C.  R.  85.  37.) 

4-VjH,0.  Flesh-colored.  Less  sol.  in  NH4 
salts,  or  acetic  acid-f  Aq  than  the  preced- 
ing salt.  100  ccm.  of  sat.  NH4CI+ 
Aq  at  12°  dissolve  Ov088  g.  (Clermont  and 
Guyot.) 

Neither  green  nor  flesh-coloiured  MnS  con- 
tains HjO.  (Antony  and  Donnini,  Ga£z.  ch. 
it.  28.  560.) 

MnS  is  not  pptd.  in  presence  of  alkali 
citrates,  tartrates,  or  grape  sugar;  cane  or 
milk  sugar  do  not  prevent  precipitation. 
(Spiller.)  Not  pptd.  in  presence  of  Na4Pj07. 
(Rose.) 


Manganese  sulphide,  MniSf. 

Decomp.  by  HsO.  Sol.  in  cold  dil.  adds. 
(Gautier  and  Hallopeau,  C.  R.  1889,  108. 
809.) 

Manganese  bisulphide,  MnSs. 

(Senarmont,  J.  pr.  61.  385.) 

Min.  HauerUe,  Deoomp.  by  hot  HCl+Aq 
with  separation  of  S. 

Manganous  phosphorus  sulphide,  MnS,  P|8. 
Sol.  in  HCl+Aq  with  decomp.    (Benelius, 
A.  46.  147.) 

Manganous  potassium  sulphide,  3MdS,  K|S. 
Nearly  insol.  in  water,  alcohol,  or  ether. 
Easily  sol.  in  adds.    (V6lcker,  A.  69. 35.) 

Manganous  sodium  sulphide,  3MnS,  NatS. 

Insol.  in  H2O.  alcohol,  or  ether.  Sol.  in 
dil.  acids,  and  SOj-f  Aq.    (Volcker.) 

2MnS,Na,S.  Decomp.  by  HfO.  (Schneid- 
er, Pogg.  151.  446.) 


Manganese  telluride,  MnTe. 

Decomp.  by  H2O  and  min.  adds, 
kind,  B.  1911,  44.  2667.) 


(Wede- 


Manganic  acid,  H2Mn04. 

Known   only   in  solution,   which  decom- 
poses rapidly.    (Franke,  J.  pr.  (2)  86.  31.) 

Barium  manganate,  BaMnOi. 

Insol.  in  HsO;  decomp.  by  adds.    (Mit- 
scherlich.) 

Didymium  manganate,  Dis(Mn04)i. 

Insol.    in    H,0.      Sol.    in    H,S04+Aq. 
(Frerichs  and  Smith,  A.  191.  331.) 

Does  not  exist.    (Cleve,  B.  11.  912.) 

Lanthanum  manganate,  Las(Mn04)t. 
Ppt.    (Frerichs  and  Smith,  A.  191.  331.) 
Does  not  exist.    (Cleve,  B.  11.  912.) 


Manganese    manganate, 
3MnO,. 
See  Manganese  cfiozide. 


Unfit,    MnOj- 


Lead  manganate,  FbMn04+2HtO. 
Ppt.    (JoUes,  C.  C.  1888,  68.) 

Potassium  manganate,  KsMn04.  1 

Sol.  in  water  containing  alkalies  withoii 

decomp..  but  decomp.  by  pure  HjO.    Can  bl 

recrystallised  from  au.  KOH+Aq. 


MANGANOCYANHYDRIC  ACID 


485 


Solubility  in  KQH-hAq  at  t' 


Solvent 

V" 

Mol.  KtM nO«  in 

1  I.  of  sat.  solution 

2-N  KOH 

0 

0.907 

10 

1.013 

20 

1.140 

30 

1.252 

45 

1.424 

4-N  KOH 

0 

0.554 

17 

0.681 

25 

0.733 

30 

0.772 

40 

0.852 

45 

0.889 

51 

0.938 

60 

1.003 

70 

1.074 

80 

1.143 

6-N  KOH 

0 

0.155 

15 

0.224 

23 

0.261 

30 

0.303 

40 

0.362 

45 

0.388 

60 

0.469 

70 

0.528 

■ 

80 

0.587 

8-NKOH 

0 

0.063 

10 

0.070 

20 

0.078 

30 

0.096 

40 

0.119 

50 

0.142 

60 

0.167 

70 

0.196 

80 

0.222 

lO-N  KOH 

0 

0.0145 

10 

0.0152 

20 

0.0160 

30 

0.0215 

40 

0.0305 

50 

0.0462 

63 

0.0620 

70 

0.0700 

80 

0.0830 

(Sadair,  Z.  £lektrochem.  1912,  18.  724.) 

Sol.  in  ethyl  acetate.    (Naumann,  B.  1910, 
4S.314.) 

Potasshnn  manganite  permanganate, 
K,Mn047KMn04. 
SoL  without  decomp.  in  20%  KOH+Aq. 
(Gorgeu,  A.  ch.  (3)  61.  355.) 

Sodium  manganate,  NatMnO^+lOHtO. 

Sol.  in  HfO,  with  partial  deoomp.    (Gen- 
tele,  J.  pr.  82.  58.) 

Stroothm  manganate,  SrMnOi. 
Inaol.  in  HsO.    (Fromhers.) 


Permanganic  acid. 
See  Permanganic  acid. 

Manganicyanhydric  add,  HaMn(CN)i. 
Not  known  in  the  free  state. 

Barium  manganicyanide,  Bai[Mn(CN)«]2. 
Sol.  in  HsO.    (Fittig  and  Eaton.) 

Barium  potassium  manganicyanide  barium 
cyanide,    2KBaMn(CN)e,    3Ba(CN),+ 
8H,0. 
Decomp.   by  HjO.     (Lehmann,   Dissert. 

1898.) 

Calcium  manganicyanide,  Cat[Mn(CN)i]s. 
Sol.  inHiO.    (Fittig  and  Eaton.) 

Potassium  manganicyanide,  KtMn(CN)i. 

Sol.  in  HsO.  (Christensen,  J.  pr.  (2)  81. 
163.) 

Sodium  manganicyanide,  NasMn(CN)«+ 
2H,0. 
Sol.  in  HsO.    (Fittig  and  Eaton.) 

Manganimanganlc  acid. 

Barium  manganimanganate,  BaiMnsOi+ 
HsO. 
Insol.  in  HsO.    Identical  with  Rosenstiehl's 
''basic  barium  manganate."  (J.  Pharm.  1864, 
46.  344).    (Auger  and  Billy,  C.  R.  1904, 188. 
501.) 

Li^um  manganimanganate,   Li«Mns08+ 
H,0. 
Insol.  in  HsO.    (Auger  and  Billy.) 

Manganiperiodic  acid,  HsO,  MusOa,  IsOr. 
Wholly  insol.  in  HsO,  in  hot  dil.  or  cone. 
HNO,  and  in  hot  dU.  HsS04.     (Price,  Am. 
Ch.  J.  1903,  80.  182.) 

Potassium  manganiperiodate,  KsO,  MnsOi, 

IfOy. 

Apparently  entirely  insol.  and  unchanged 
when  boiled  with  HsO,  dil.  or  cone.  HNOi, 
ordil.  HsSO*.    (Price.) 

Sodium   manganiperiodate,    NasO,    MnsOi, 
IsOt. 
Apparently   insol.   and   unchanged   when 
treated  with  boiling  HjO,  boiling  dfl.  or  cone. 
HNO,  and  boiling  dil.  HsSO*.    (Price.) 

Manganocyanhydric  acid,  H4Mn(CN)«. 

Most  easily  decomp.  SI.  sol.  in  alcohol. 
Insol.  in  ether.     (Descamps,  A.  ch.  (5)  24. 

186.)  Digitized  by  ^OOgie 
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Ammoniiim  cuprous  manganocvanide, 

(NH4)tCu,Mn(CN)«. 
Sol.  in  HsO;  decomp.  by  acids  and  alkalies; 
very  unstable.     (Straus,  Z.  anorg.  1895,  9. 

Ammonium  manganous  manganocyanide, 
NH4CN,  Mn(CN),= 

(NH4)jMnMn(CN)«. 
Sol.  in  NHiCN+Aq.    (Fittig  and  Eaton, 
A.  146.  157.) 

Barium  manganocyanide,  BasMn(CN)i. 
Sol.  in  cold  H2O.    (Fittig  and  Eaton.) 

Calcium  manganocyanide,  CasMn(CN)«. 

Very  deliquescent.    Sol.  in  HtO;  insol.  in 
alcohol.    (Fittig  and  Eaton.) 

Cuprous  potassium  manganocyanide, 
Cu,K,Mn(CN)«. 
Sol.  in  HjO  with  si.  decomp.    Easily  de- 
comp. by  acids  and  alkalies.     (Straus,  Z. 
anorg.  1895,  9.  12.) 

Cuprous  sodium  manganocyanide, 

Cu,Na,Mn(CN)e. 
Sol.  in  HtO  with  only  si.  decomp.     Par- 
tially decomp.  by  acids.    (Straus.) 

Manganous  potassium  manganocyanide, 
ICCN,  Mn(CN),  =  K,MnMn(CN)«. 
Ppt.    Sol.  in  KCN-hAq. 

Potassium  manganocyanide,   K4Mn(CN)c+ 
3HjO. 

Very  efflorescent.    Sol.  in  HtO;  decomp.  by 
boiling. 

Potassium  manganocyanide  chloride, 
K4Mn(CN)«,  KCl. 
Easily  sol.  in  HtO.    (Descamps.) 

Sodium    manganocyanide^     Na4Mn(CN)<+ 
8H,0. 

Very    efflorescent.      Easily    sol.    in    HjO. 
(Fittig  and  Eaton.) 

Strontium  manganocyanide,  SrtMn(CN)i. 
As  the  Ba  comp.    (Descamps.) 

P^rmanganomolybdic  acid. 
See  Permanganomolybdic  acid. 

Pcrmanganotungstic  acid. 
See  Permanganotungstic  acid. 

Manganosulphuric  acid. 
See  Sulfdiate,  manganic. 

Manganous  add,  HtMnOi-MnOt,  HtO. 
Insol.  in  HtO.    (Franke,  J.  pr.  (2)  86.  451.) 
2MnO,,  H,0  (?).    Min.  Wad, 


Barium  manganite,  BaO,  5MnOt. 

SI.  sol.  in  HCl-f  Aq,  lees  sol.  in  HNOi+Aq. 
(Rissler,  BuU.  Soc.  (2)  80.  111.) 

BaO,  7MnOt.    (Rousseau,  C.  R.  104.  786.) 

BaO,  2MnO,.    Insol.  in  HtO. 

BaO,  MnOt.  Insol.  in  HtO.  (Rousseau, 
C.  R.  102.  425.) 

Ba(HsMn40io)i.  (Morawski  and  Stingl,  J. 
pr.  (2)  18.  92.) 

Calcium  manganite,  CaO,  5MnOt. 

Easily  sol.  in  HCl+Aq,  less  in  HNO,+Aq. 
(Rissler.) 


3CaO,  MnO,  (?).    Decomp.  by  HtO.    Sol. 

HCl-f  Aq  with  evolution  of  CI.    Scarcely 

sol.  in  cold  HNOi,  but  sol.  on  heating.    (Du- 


fau,  A.  ch.  1897,  (7)  12.  275.) 

2CaO,  MnOt.  Sol.  in  dil.  min.  adds. 
(Rousseau,  C.  R.  116.  1060.) 

CaO,  2MnOt.    (Rousseau,  C.  R.  102.  425.) 

CaO,  3MnOt. 

CaO,  MnOt.  Sol.  in  fuming  HCl+Aq,  but 
not  in  dil.  HNO,+Aq.  (Rousseau,  C.  R.  116. 
1060.) 

Chromium     manganite,    CrtOi,     dMnOt** 
Crt(MnO,),. 
Slowly  decomp.   by   acids.     (GrOgtf,  Z. 
anorg.  1905,  44.  458.) 

Cobaltous  manganite,  CoO,  MnOt+2H,0. 
Ppt.  (Salinger,  Z.  anorg.  1903,  88.  352.) 
+4HtO.    Ppt.    (Salinger.) 

Cobalt  copper  manganite,  CoO,  CuO,  2KinOi 
+4H,0. 
'Min.   Aaholiie.      Sol.   in   HCl+Aq,   with 
evolution  of  CI. 

Cupric  manganite,  CuO,  4MnOt. 

(Gorgeu,  BuU.  Soc.  1903,  (3)  29.  1167.) 
CuO,  8MnOt+3HsO.     (Baubigny,  C.  R. 

1897,  124.  955.) 

Cupric  manganous  manganite,  4CuO,  MnO, 
7MnOt+8HtO. 

Ppt.    (Salinger,  Dissert.  1902.) 

\fntO,,  3CuO.  Sol.  in  HCl+Aq.  (Schnei- 
der, Am.  Ch.  J.  9.  269.) 

Lead  manganite,  PbO,  5MnOs. 

Not  attacked  by  cone,  acids;  sol.  in  aqua 
regia.    (Rissler.) 

Magnesium  manganite,  2MgO,  MnOs. 
(Lemoine,  Ann.  Min.  (7)  8.  5.) 
-fxHtO.    (Vollard.) 

Manganous  manganite,  MniOi^MnO, 
2MnOt. 

(Reissig,  A.  108.  27.) 

Mn«On-MnO,  5MnOt.  (Veley,  Chem. 
Soc.  88.  581.) 

Digitized  by  ^OOQIC 
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3MnOi,  2MnO.    Decomp.  by  dil.  H,S04+ 
Aq.    (Pranke,  J.  pr.  (2)  86.  166.) 
3MnOi,  MnO-f  HiO.    Min.  VarvicUe. 

Mtnganons    zinc    manganite,    MnO,    ZnO, 
MnO,. 
(Goreeu,  BuU.  Soc.  1903,  (3)  29.  1168.) 
2MnO,  ZnO,  2Mn02.    (Gorgeu.) 

Potasshtm  manganite,  KtO,  2Mn02. 

Insol.  in  HtO. 

K,0,  5MnOi. 

KA  7MnOt-|-3H,0. 

KA  8MnO,+3HtO  =  KH|Mn40,o.  (Moiv 
awski  and  Stingl,  J.  pr.  (2)  18.  91.) 

Doe0  not  exist.  (Wright  and  Menke, 
Chem.  Soc.  37.  22.) 

KA  lOMnO,. 

KAl6MnO,-|-6HiO.  Sol.  in  cone.  HCl-h 
Aq.    (Rouneau,  C.  R.  114.  72.) 

SOrer  manganite,  AgHtMn40io. 
(Morawski  and  Stingl»  J.  pr.  (2)  18.  92.) 
AgjMnO,.    Ppt.    (Gorgeu,  C.  R.  110. 958.) 

saver  (argentous)  manganite,  AgiO, 
Mn,0,  (?). 
Insol.  in  cold  dil.  HNOi-f  Aq,  and  separ- 
ates MntOi  on  wanning.    Insol.  m  NH4OH+ 
Aq.   (Rose,  Pogg.  101.  229.) 

Silrer  (argentoargentic)    manganite,   AgfO, 
2Ag,0,  Mn,0,  (?). 
(Rose.) 

Sodium  manganite,  NasO,  SMnOt. 
Insol.  in  HsO.    (Rousseau.  C.  R.  108.  261.) 
Xa,0,  12MnOf.     Insol.  in  H,0.     (Rous- 
seau.) 
-f-4H,0.    (Rousseau.  C.  R.  112.  625.) 
XajO,  8MnO,-f  6HjO.    (Rousseau.) 
NtiO,  16MnOs+8HsO.    (Rousseau.) 

Strontiimi  manganite,  MnOs,  SrO. 

Insol.  in  HsO. 

2MnOt,  SrO.  Insol.  in  HsO.  (Rousseau, 
C.R.101.  167.) 

MnOs,  5SrO.  Sol.  in  HCl,  or  HNO,-f  Aq. 
'Risder,  Bull.  Soc.  (2)  80.  110.) 

One  manganite,  ZnO,  5MnOs. 
Insol.  in  HsO.    (Rissler.) 
ZnO,  4MnO,.     (Gorgeu,  Bull.  Soc.  1903, 
3)29.1168.) 

3ZqO,  MnOt+7HH«0.    (Salinger,  Dissert. 
1908.) 
27&0,  2MnO,+25H,0.     Insol.  in  H,0. 
I    ^Salinger.) 


Mtng^nyl  chloride,  MnO,Cl. 
Decomp.  by  HsO.    (Aschoff,  J.  pr.  81. 29.) 


Melanocobaltic  chloride, 

Co,(NHi)«Cl4NHsCl,  or 

Co,(NH,).Cl»NHs. 
Veiy  si.  sol.  in  cold  HsO  or  very  dil.  HCl-f- 
Aq.  Decoinp.  by  long  standing  or  wanning. 
Cold  cone.  HCl  or  dil.  HsS04+Aq  does  not 
attack,  but  decamp,  on  wanning.  HNO|-(- 
Aq  decoinp.  on  warming.  Sol.  in  cold  HsS04 
or  NH40H+Aa;  from  ooth  solutions  it  can 
be  precipitated  by  HCl+Aq.  (Vortmann,  B. 
10.  1455.) 

chloroiaatinate,  Cos(NH,)6NHsCli, 

PtCl4. 

Ppt.    (Vortmann,  B.  16.  1902.) 
Co,(NH,)eNHsCli(OH),,     PtCl4.       Ppt. 
(Vortinann.) 

mercuric  chloride, 

Co,(NH,)4(NHs)Cl,(OH)s,  3HgCl,+ 
H,0. 

Ft)t.  Difficultly  sol.  in  cold  HsO,  quite 
easily  in  warm  HsO  acidified  with  HCl. 
(Vortmann.) 

chloride  chromate, 

Cos(NHs)4NHsCl,Crs07 +HsO. 
Sol.  in  hot  HsO.    (Voitmann.) 

Mercurammonium  comps. 
See  Mercury  ammonium  compe. 

Mercuriammonium  bromide,  Hg(NHs)Br. 
See  Dimercuriammontnm  ammcmium  bro- 
mide. 

Mercuriammonium  chloride,  Hg(NHs)Cl. 

See  Dimerctiriammonhui  ammonium  chlo- 
ride. 

Mercuriammonium  ozvf/imercariammonium 
chloride,  4Hg(NHs)Cl,  NHs(HgOHg)a. 

(Millon.) 

Correct  composition  is  Dtmercurianmion- 
ium  ammonium  chloride.  NHgsCl^  NH4CI, 
which  see.  (Balestra,  GazE.  ch.  it.  21,  2. 
294  ) 

Hg(NH,)Cl,  2NHs(Hg;0Hg)Cl.     (MiUon.) 

Coirect  composition  is  Drmercuriammon- 
ium  mercuric  chloride,  2NHg3Cl,  HgCls+ 
HsO,  or  Zh'mercuriammonium  hydrogen  chlor- 
ide, NHgsCl,  HCl.    (Balestra.) 

Mercuriammonium  nitrate,  2NHs,  2HgO, 
NsO»  -  NHsHgNOs-f  MHsO. 

Easily  decomp.  by  HCl,  or  alkali  sul- 
phides-hAq.  SI.  sol.  in  HNO-f  Aq.  Insol. 
m  HsS04,  NH4OH,  or  KOH+Aq.  (Mits- 
cherlich.)  ^ ' 

Is    dimercuriammonium    ammonium    ni^ 
trate,    NHgsNO,,    NH4NO,-fHsO.     (P 
Gazz.  ch.  it.  20.  485.)  ,     ^^^.^ 
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Mercariammonium   o^e/imercuriaminoniuin 

nittate,  3HgC),  2NH,,  N,Oi  -  NHjHgNO, 

(NHg,OH,)NO,-fH,0. 

Decomp.  by  boiling  with  HiO,  which  dis- 

Bolvee  out  NH4NO,.    Sol.  in  NH4N0|+Aq 

containing  NH4OH.     (Mitscherlich.) 

Is  dimercurianunonium  ammonium  ni- 
trate, 3NHg,N0„  NH4NO,-h2H,0.  (Pesci, 
GazE.  ch.  it.  20.  485.) 

Mercuiiammonium  ozyriimercuriammonium 
sul^te.    (NHtHg)sS04, 
3(irag,OH,),S04. 

Boiling  HiO  diasolves  out  HsSOi.  Gradu- 
ally decomp.  by  boiling  KOH-fAq.  Com- 
pletdy  sol.  in  NH4C1-|-Aq.  Sol.  in  cone,  or 
dil.  HCl,  or  very  dil.  H,S04+Aq.  Insol.  in 
cone,  or  dil.  HNOi-f  Aq  or  cone.  H8S04. 
(Schneider.) 

Correct  formula  is  7(NHg,)fS04,  (NH4).S04 
+12HsO,  dimercuriammonium  ammonium 
sulphate.    (Pesci,  Gass.  ch.  it.  20.  485.) 

Mercuridtammonium    chloride    (fusible 
white  precipitate),  Hg(NH,),Cl,. 
Is  (fimercuriammonium  ammonium  chlo- 
ride, HgiNCl,  3NH4CI,  which  see.    (Ram- 
mdsberg  J.  pr.  88.  558.) 

Mercarirjtammonium  mercuric  chloride, 
Hg(NH,),Cl„  HgCl,. 

Insol.  in  HsO.  but  gradually  deoomp.  by 
boiling  therewitn.     (Rose,  Pogg.  20.   158.) 

Partly  sol.  in  HfO.    (Kane.) 

Mercuridiammoaium  iodide,  Hg(NH8)sIi. 

HsO  extracts  all  the  NHt.  Partly  sol.  in 
little  alcohol.  Partly  sol.  in  ether  without 
decomp.    (Nessler.) 

Correct  composition  is  dimerouriammon- 
ium  anmionium  iodide,  NHgsI,  3NH4I. 
(Pesci,  Ga£z.  ch.  it.  20.  485.) 

Mercttridiammonium  cupric  iodide,  4NHt, 
Cul,,  Hgl,.  , 

Decomp.  by  HjO.     Sol.  in  alcohol + 
HCsHjO,.    (Jbrgensen,  J.'pr.  (2)  2.  347.) 

2Hg(NH,)J,.  Cull.  (Deoomp.  by  HfO. 
(Jttrgensen.) 

Mercuridiammonium  iodide,  Hg(NHt)sIi. 

Decomp.  by  HsO.  Partly  sol.  in  a  little 
alcohol.    Partly  sol.  in  ether.    (Nessler.) 

Correct  composition  is  citmercuriammon- 
ium  ammonium  iodide,  NHgsI,  3NH4I. 
(Pesci.) 

Mercuridiammonium    mercuric    iodide, 
Hg(ira,),,  Hgl„  or  NH,,  Hgl,. 

Decomp.  by  H,0  or  dil.  acids.  (Caillot 
and  Comol,  J.  Pharm.  9.  381.) 

Correct  composition  is  dimercuriammon- 
ium  anmionium  merciuic  iodide,  3NHgiI, 
8NH4I,  4HgI,.  (Pesci,  Oaxs.  ch.  it.  20. 
485.) 


Mercuridiammonium  sulfdiate,  Hg(NHt)iS04. 

Decomp.  with  HtO. 

Does  not  exist.  (Pesd,  Gass.  ch.  it.  90. 
485.) 

-l-HjO.  Decomp.  by  HfO.  EaaUy  sol.  in 
HCl,  very  dil.  H,S04+Aq,  or  HNO,-f  Aq. 
Insol.  in  cone.  HNOi-fAq.  Sol.  m  (NH4)»S04 
+Aq  or  NH4C1+Aq.  Decomp.  by  KOH-f 
Aq.    (Schneider,  J.  pr.  76. 136.) 

Correct    composition    is    (NHgs)flS04, 
3(NH4)sS04+12HtO,      e/imercuriammonium 
ammonium  sulphate.    (Pesci.) 

D$mercuriammoniism  acetate, 
NHg,C,H,0,. 
Insol.  in  HtO  or  alcohol.    Sol.  in  HCl  or 
NH4C,H,0f-|-Aq.     (Balestra,  Ga««.   ch.   it. 
22,  2.  563.) 

ZKmercuriammonium    ammonium     acetate, 

NHgiCsHjOt,    3NH4C2HtO,-|-H,0. 

Deliquescent;  sol.  in  a  little  HsO  without 

decomp.,  but  decomp.  into  NHgsCsHtOs  and 

NH4CsH,0,  by  excces  of  H,0.     (Balestra.) 

arsenate,  NHgsHsAs04. 

(Hirzel,  Zeit.  Pharm.  1868.  3.) 


-bromate,  NHgiBrO.-hlHHsO. 


Ppt.    (Rammelsberg,  Pogg.  66.  82.) 
Is  oxyciunercuriammonium   bromate, 
(NH,Hg,0)BrO,. 

bromide,  NHgsBr. 

Insol.  in  H,0  or  HNO,.  Sol.  in  HCl+Aq. 
(Pesci,  Gazz.  ch.  it.  19.  509.) 

Sol.  in  KI,  or  NasSsOi+Aq  with  evolution 
of  NH,.    (Balestra,  Gasz.  ch.  it.  22,  8.  558.) 

Sol.  in  anmioniaoal  solutions  of  ammonium 
salts  and  in  aq.  adds.  (Franklin,  J.  Am. 
Chem.  Soc.  1905,  27.  839.) 

ammonium  bromide,  NHgsBr,  NH4Br. 

Decomp.  by  HsO.  (Pesci,  Gasz.  ch.  it.  19. 
511.) 

4NHgsBr,  5NH4Br.  Deoomp.  by  Hrf). 
Insol.  in  (NH4)sC0i+Aq.  Sol.  in  cone,  or 
dil.HCl-hAq.   Insol.  in  irNO,-|-Aq.    (PeecL) 

NHgsBr,  3NH4Br.  Decomp.  by  H,0. 
Easily  sol.  in  HCl+Aq.  Insol.  in  alcohol. 
(Peed ) 

Sol.*  m  NH4Br,  NH4CI,  or  NHJ+Aq; 
sol.  in  KI,  or  NasSsOt+Aq. 

mercuric  bromide,  2NHgsBr,  HgBrs. 

Ppt.    Sol.  in  HBr  and  in  HCl.     (Ray, 
Chem.  Soc.  1902,  81.  649.) 

carbonate,  (NHg,)sC0,+2Hrf). 

Ppt.  Not  decomp.  by  KOH+Ao,  but 
easily  by  KsS,  or  KI+Aq.    (Rammebberf, 
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Dimercuriaminoiihim  chloride,  NHgsCl. 

Not  attacked  by  boiling  HiO.  SI.  attacked 
by  cold  dil.  HCl-|-Aq,  but  ia  gradually  dia- 
aoWed  thereby.  Decomp.  by  hot  KOH-f-Aq. 
Weyl.) 

Sol.  in  KI,  or  NaAOi-f  Aq  with  evolution 
of  NH,. 

+HsO.  Neariy  insol.  in  HsO;  easily  sol. 
in  HNOi,  and  HCl-f  Aq.  Not  decomp.  by 
KOH  -h Aq.  Decomp.  by  KCl,  NaCl,  or  KI  -f 
Aq.    (Rammelsberg,  Pogg.  i8.  181.) 

hydrogen  chloride,  NHgiCl,  2HC1. 

Correct  composition  of  mercuric  chlora- 
mide  chloride.  (Balestra,  Gazz.  ch.  it.  21, 
1299.) 

Decomp.  by  HfO. 

NHg,Cl,  HCl.  Decomp.  by  H,0.  (Ba- 
lestra,  L  c.) 

NHgjCI,  4HC1.  Sol.  in  H,0.  (RAy,  Proc. 
Chem.  Soc.  1901, 17.  96.) 

ammonium  chloride,  NHgsCl,  NH4CI. 

(Infusible  white  precipitate.) 

Correct  composition  of  what  has  been  called 
mercuric  chloramide,  Hg(NHs)Cl.  (Ram- 
mebberg;  J.  pr.  88.  558.) 

Insol.  m  cold,  decomp.  by  hot  HsO.  (Mil^ 
k)n.  A.  ch.  (3)  18.  413.)  Sol.  in  600  pte. 
HA  (Wittatein.)  Sol.  in  719.98  pts. 
H,Oatl8.75^    (Abl.)    Insol.  in  alcohol. 

Sol.  in  acids,  even  in  HCsH|Os+Aq,  also 
in  NH4NO,,  (NHOjSO^,  and  NH4C,H,0,-|- 
Aq.    (Pelouze  and  Fremy.) 

SoL  in  warm  NH4CI,  or  NH4N0,+Aq. 
(Brett.) 

SI.  sol.  in  alkali  chlorides +Aq,  which  par- 
tiaUy  decomp.    (Miahle,  A.  ch.  ^3)  6.  180.) 

Decomp.  by  KOH+Aq.  Sol.  in  KI,  or 
N"aAO,+Aq,  with  evolution  of  NHj.  (Ba- 
lestra.) 

When  freshly  prepared  is  sol.  in  cone, 
NH40H-|-Aq.  (Saha  and  Choudhuri,  Z. 
anorff.  1910,  67.  359.) 

.  Sol.  in  excess  of  (NH4)iHP04+Aq.  Insol. 
in  excess  of  Na«HP04+Aq.  (Carnegie  and 
Burt,  C.  N.  1897, 76. 175.) 

Insol.  in  excess  of  NH40H+Aq.  (Car- 
negie and  Burt.) 

NHgsCl,  3NH4CI  (Fusible  white  predpi- 
tite). 

Correct  composition  of  what  has  been 
called  mercuric^^ammonium  chloride, 
HgrNH,),Cl,.  (Rammelsberg,  J.  pr.  (2) 
88.558.; 

"Decomp.  by  hot  HtO.  Sol.  in  acids,  even 
HCiHjOi-f-Ag.  Not  decomp.  by  cold,  but 
by  boiling  KOH+Aq.    (Weyl.) 

SoL  in  warm,  less  in  cold  NH40H+Aq. 
(Mitscherlich.) 

Sol.  in  KI,  or  Na«S«Oi+Aq,  with  evolution 
ofNH,.    (Balestra.) 

Sol.  in  10%  HNOs,  H1SO4  and  acetic 
•cid.  (Hofmann  and  Mfiui>urg,  A.  1899, 
106.  198.) 


Dimercuriammonium     mercuric   .  chloride, 

2NHg,Cl,  HgCl,. 

Insol.  in,  and  not  decomp.  by  boiling  HsO, 

alkalies,  cdnc.  HNO,,  or  dil.  H,S04+Aq.  Sol. 

in  boiling  HCl+Aq.     (Mitscherlich,  J.  pr 

19.  453.) 

SI.  decomp.  by  H2O,  readily  by  KOH+Aq. 
(Gaudechon,  A.  ch.  1911,  (8)  22.  212.) 

Ppt.  Sol.  in  HBr.  (RAy,  Proc.  Chem. 
Soc.  1902,  18.  86.) 

chloride  ammonia,  NHgsCl,   ^NH,. 

Decomp.  by  wator  and  by  NH40H-f  Aq. 
(Gaudechon,  A.  ch.  1911,  (8)  22.  212.) 

chromate. 

See  Ozyciimerctiriammonium  chromate. 

hydroxide,  NHg,OH. 

Takes  up  H,0  to  form  NHgtOH-hH,0  or 
(NHjjjOHf)OH,  oxy(itmercuri^bmDOtiium  hy- 
droxide, which  also  see. 

Sol.  in  Warm  HCl  or  HNOi+Aq. 

: iodate,  NHg,IO,,  2NH4IO,. 

Insol.  in  HNOi.  (Rammelsberg,  J.  pr.  (2) 
88.568.) 

iodide,  NHgtI. 

Insol.  in  H,0.  Sol.  in  HCl+Aq.  De- 
comp. by  boiling  with  KOH-hAq  or  KCl-f 
Aq.  (Weyl,  Pogg.  121.  601.)  Decomp. 
by  hot  KI,  or  NaAO,-hAq.    (Balestra.) 

Decomp.  by  dilute  HCl.  Sol.  in  ammon- 
ium salts +Aq.  (Franklin,  Z.  anorg.  1905, 
46.  21.) 

+HtO.  See  Oxyrfimercuriammonium 
iodide. 

ammonium  iodide,  NHgjI,  3NH4I. 

Correct  composition  of  mercuri'/iammon- 
ium  iodide,  Hg(NH|)iIi.    (Pesci,  Gazz.  ch.  it. 

20.  485.) 

3NHgsI,  8NHJ,  4HgIs.  Correct  formula 
for  mercurifiiammonium  mercuric  iodide, 
Hg(NH,),I,,  Hgl,.    (Pesci.) 

nitrate,  NHg,NO,. 

Insol.  in  HtO.  (Rammelsberg,  J.  pr.  (2) 
88.566.) 

Sol.  in  KI,  or  NaiSjOi-hAq,  with  evolution 
of  NH,.    (Balestra,  Gazz.  ch.  it.  22, 2.  560.) 

-|-H,0.  (Hofmann  and  Marburg,  A.  1899, 
806.  212.) 

SI.  sol.  in  HNO,.  (Ray,  Z.  anorg.  1902, 
88.209.) 

ammonium  nitrate,  NHgjNO,,  NH4NO, 

-hHiO. 

Correct  formula  for  mercuriammonium 
nitrate,  NH,HgNO,-hHH,0.  (Pesci,  Gazz. 
ch.  it.  20.  485.) 

NHg,NO„  2NH4NO,-f  2HsOOCtgie 
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mula  for  oxyJimercuriammonium  ammonium 
nitrate.  (NHg,OH,)NO,,  2NH4NO,+H,0. 
(Peaci.) 

NHgjNO,,  3NH4NO,.  Decomp.  by  cold 
H,0[sol.  in  NH40H+Aq.    (Pesci.) 

3NHg,N0i,  NH4NO,-|-2HtO.  Correct  foi^ 
mula  for  mercurianimohium  oxyriimercuriam- 
monium  nitrate,  NH,HgNO,,  (NHgiOHONOi 
+H,0.    (PetfCi.) 

DimercuriammoAium  nitrite,  NHgsNOt. 

Readily  sol.  in  warm  HCl  or  HBr.  (RAy, 
Chem.  Soc.  1902,  81.  648.) 

+HH,0.  Pt)t.  Sol.  in  HCl.  (RAy,  Proc. 
Chem.  Soc.  1902,  18.  85.) 

-f-HiO.  (Hofmann  and  Marburg,  A.  1899, 
806.  214.) 

oxide,  (NHg2),0. 

Slowly  decomp.  by  HiO.  Sol.  in  HCl,  or 
HNO,-t-Aq.  Decomp.  by  hot  KOH,  or  KCl 
-fAa.    (WeyL-Pogg.  121.  601.) 

Sol.  in  KCN-f-Aa  by  heating  4-5  hours 
at  130°.  Not  completely  sol.  in  HCl  owing 
to  formation  of  HgtClt.  (Gaudechon,  C.  R. 
1907,  144.  1419.) 

phosphate,  (NHgOO^i,  2NHg,0H-f 

lOH^. 
(Ranunelsberg,  J.  pr.  (2)  88.  567.) 
Sec  Oxytfimercuriainmonium  phosphate. 

ammonium  salicjiate, 

2NHg,C.H40HCO„  6NH4C«H40HCO,. 
Decomp.  by  H,0.     Sol.  in  NH4C,H,0f, 
HCl,  orKI+Aq.    (Balestra.) 

selenate,  (NHg),Se04  4-2H,0. 

Ppt.  Insol.  in  HiO:  sol.  in  NH40H-f  Aq. 
(Cameron  and  Davy,  C.  N.  44.  63.) 

sulfdiAte,  (NHg,),S04-h2H,0. 

Insol.  in  HtO.  Easily  sol.  in  HCl+Aq. 
(Rammelsberg,  J.  pr.  (2)  88.  565.)  Sol. 
(Kane)^  insol.  (Hirzel)  in  HNO,+Aq. 

Sol.  m  KI,  or  Na^jOi+Aq  with  evolution 
ofNH,.    (Balestra.) 

+H,0.  Insol.  in  H|0;  sol.  in  HCl.  (RAy, 
Chem.  Soc.  1905,  87.  9.) 

ammonium  sulphate,  (NHgt)sS04, 

3(NH4)iS04+4HiO. 

Correct  formula  for  mercuri^tanunonium 
sulphate,  2NH,,  HgO,  SO|-fH,0.  (Pesci, 
Gazz.  ch.  it.  20.  485.) 

5(NHg0tSO4,    14(NH4)sS04-fl6H,0. 
(Pesci ) 

7(NiEIg,),S04,  (NH4}«S04-fl2H20.  Cor- 
rect  formula  for  mercunammonium  oxydimet' 
curiammonium  sulphate,  (NHgjHj)jS04, 
3(NHg,OH,)jS04.    (Pesci.) 


i>tmercuriammonlum  tartrate, 
(NHg0,C4H4O.-f2)4H,O. 
Insol.  in  H,0.    Sol.  in  HCl.  KI,  NaAOi, 
NH4C,H,0,,  or  (NH4)2C4H40.-f  Aq.     (Bal- 
estra, Gazz.  ch.  it.  22,  2.  563.) 

ammonium  tartrate,  2(NHgs)sC4H40(, 

(NH4)2C4H40.+H,0. 
As  above.    (B.) 

rrimercuriammonium  sulphate, 
(NHg,)(NHgH,)S04-f2Hrf). 
Decomp.  by  H|0.    (MiUon.) 
Does  not  exist.    (Pesci,  Gazz.  ch.  it.  20. 

485.) 

IKmercuriarsonium  mercuric  chloride, 
AsHg,Cl,=AsHg,Cl,  HgCl,. 
Decomp.  by  H|0.     Deoomp.   by   wann 
HNO,+Aq.    (Rose,  Pogg.  61.  423.) 

Mercurimidosulphonic  add, 
(HO,S)4N2Hg. 
Very  imstable.    (Berglund,  B.  9.  256.) 

Barium  mercurimidosul^onate, 
Ba,(SO,)4N2Hg+5H;0. 
(Berglund,  B.  9.  256.) 

Cadmium ,  Cd,HgN,(SO,)4+12H,0. 

Unstable;  si.  sol.  in  HjO.    (Berglund,  Bull 
Soc.  (2)  25.  452.) 

Cobalt ,  Co,HgN,(SO,)4+16H,0. 

Sol.  inHfO.    (B.) 

Copper ,  Cu,HgN,(SO,)4+15Hrf). 

Very  sol.  in  H,0.    (B.) 

Magnesium ,  Mg,HgN,(SO,)4+15HiO. 

Very  sol.  in  H|0.    (B.) 

Manganous ,  Mn,HgN,(SO,)4+10HtO. 

Unstoble.    (B.) 

Mercuric ,  (Hg,0)  JIgN,(S0,)4. 

Nearly  insol.  in  H,0.    (B.) 

Nickel ,  Ni,HgN«(SO,)4+15H20. 

(B.) 

Potassium ,  (KO,8)4N  JIg+4Hrf). 

Precipitate.    (Raschig,  A.  241.  161.) 

Potassium  silver ,  (AgSO,),(KSO,),HgSi 

-f3H20. 
SI.  sol.  in  H2O.    (Berglund.) 

Sodium ,  (NaS0,)«HgN,+5Hrf). 

More  sol.  in  HtO  than  K  salt.    (Ben^und.) 

Stitmtium ,  Sr«(SO,)4HgN,+15H,0. 

More  sol.  than  Ba.saH.    (B.) 
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Zinc  mercurjmidostilphoiiate, 
Zn,(SO,)4HgN,-fl5H,0. 
Vay  sol.  in  H,0.    (B.) 

i^unercoriphosphonium    mercuric   bro- 
mide, 2PHgsBr,  HgBrt. 
(Lemoult,  C.  R.  1907,  146.  1176.) 

Z>tmerci]ripho8phonium    mercuric    chloride, 
HgCl,,  PHgicl. 
(Lemoult.  C.  R.  1907,  145.  1176.) 
-hlJ^HtO.     Deoomp.  by  hot,  dowly  by 

cold  H,0  into  Hg,HCl,  and  HJH),.   Decomp. 

by  adds  or  alkafies.    (Rose,  Pogg.  40.  75.) 

Z>tmercurinhosphonium  mercuric  iodide, 
HgI„>Hg,I. 


SJowly  decomp.  by  cold  or  warm  HfO, 
quickly  by  MOH-f-Aq  .  Not  attacked  by 
HCl  or  H|S04+Aq.     Rapidly  attacked  by 


HNO|  and  aqua  regia.     (Lemoult,   C.   R 
1904, 189.  4790 

/>miercuriphosphonium     mercuric     nitmte, 
P,Hg„      6Hgp,      3N,0»=2[PHg,NO„ 
Hg(NO,),],  3HgO. 
(Rose,  Pogg.  40.  76.) 

Dimercuriphosphonium   mercuric    sulphate, 
PjHg,.  6Hgp,  4S0,-f  4H,0  =  (PHg,%S04, 
3Hg^4,  2HgO-f  4H,0. 
Sol.  in  aqua  regia.    (Roee,  Pogg.  40.  76.) 

Mercuric  ftcid* 

Calcium  mercunte  (?). 
(Berthollet,  A.  ch.  1.  61.) 

Potaistum  mercunte,  KsO,  2HgO. 
^  Gradually  decomp.  by  HtO;  less  i 
afco' 


absohite  alcohol.     (St.  Mcunier,  C.  R. 
557.) 

Sodmm  mercunte,  NatO,  HgO. 
(Bettekoff,  BuD.  Soc.  (2)  84.  328.) 

Mercuroammoiiium  chloride, 
Hg(NH,)Cl. 

(Rose,  Pogg.  20. 168.) 

Mixture  of  Hg,  HgNH.Cl,  and  NH4CL 
(Barfoed,  J.  pr.  (2)  89.  201.) 

nitnte,  (NHgiHONO,,  "Hahnemann's 

Boluble  mercury" 

8d.  in  hot  HCL  and  HCJItO,+Aq.  De- 
ooojp.  by  NH40H+Aq,  or  NH4  salts+Aq. 
Ph)bab]y  mixture  of  mercurous  salts  and  Hg. 

Hercitrodtammonium  chloride, 
Hg,(NH,),Cl,. 
Easily  decomp.    (Roee,  Pogg.  20. 168.) 
Mixture  of  Hg.  NHjHgCl,  and  NH4CI. 

(Bsrfoed,  J.  pr.  (2)  89.  201.) 


Mercurodfammonium  fluoride, 
Hg,(NH,),F,  (?). 
Decomp.  by  HjO.    (Finkener,  Pogg.  110. 
147.) 

Mercurosulphonic  acid. 

Mercurosulphonates,  Hg(S0aM)2. 

Correct 'composition  for  the  double  sul- 
phites, HgSOi,  MtSOi.  (Divers  and  Shimid- 
zu,  Chem.  Soc.  49.  683;  Barth,  Z.  phys.  Ch. 
9.  196.) 

Mercurozy-comps. 
See  Oxymercur-  comps. 

Mercury,  Hg. 

Not  attacked  by  HsO.  Not  attacked  by 
boiling  cone.  HCl  or  dil.  H9S04+Aq.  Easily 
sol.  in  dil.  or  cone.  HNOi+Aq;  also  in  HBr 
ofHI-l-Aq. 

'  Not  attacked  by  pure  HNOt  unless  heated, 
but  readily  attacked  by  cold  dil.  HNOi+Aq 
containing  NO.    (Millon.) 

Anhydrous  HsS04  attacks  Hg  gradually 
at  ord.  temp.  (Berthelot,  C.  R.  1897,  126. 
749.) 

HtS04  attacks  only  when  hot  and  cone. 
(Ditte,  A.  ch.  1890,  (6)  19. 68.) 

Cone.  HsS04  does  not  attack  diy  or  moist 
Hg  either  with  or  without  air.  (Pitman,  J. 
Am.  Chem.  Soc.  1898,  80.  100.) 

HtS04  attacks  Hg  at  20''  if  it  contains 
99.7%;  does  not  attack  if  it  contains  only 
96.6%.  (Baskerville,  J.  Am.  Chem.  Soc. 
1898,  20.  616.) 

Insol.  in  HsSOt+Aq  alone  or  in  presence 
of  HCl  or  dil.  H,804.  (Berthelot,  A.  ch. 
1898,  (7)  14.  198.) 

Not  attacked  by  HF+Aq  at  any  temp. 
(Gay-Lussac.) 

HI  dissolves  Hg  rapidly  at  ord.  temp. 
(Norris  and  Cottrell,  Am.  Ch.  J.  1896,  18. 
99.) 

More  rapidly  attacked  by  HBr-j-Aq  than 
by  HCl-hAq.  Rapidly  acted  upon  by  HI  in 
absence  of  O.  (Bailey,  Chem.  Soc.  1888,  68. 
760.) 

Not  attacked  by  pure  HCl-hAq,  but  in 
presence  of  O,  HgiOClf-t-H,0  is  formed. 
Action  is  apparently  less  in  simlight  than  in 
the  dark.    (Bailey,  Chem.  Soc.  1888, 68. 759.) 

Small  amts.  of  ferric  salts  hinder  action 
of  HNOi  on  Hg,  but  it  is  hastened  by  pres- 
ence of  Mn(NOa),  or  NaNO,.  (Rav,  Chem. 
Soc.  1911,  99.  1015.) 

HNOi  under  33%  does  not  attack  Hg  if 
metal  and  acid  are  kept  in  motion  and  HNOt 
is  absent.    (Veley,  B.  1895,  28.  928.) 

Rapidly  sol.  m  HCIO.  (Balard,  Dissert 
1884.) 

Alkali  chlorides -f-Aq  in  presence  of  air 
decomp.  Hg;  action  is  not  increased  by  heat. 
(Miahle.) 

Insol.  in  alkali  chlorides +Aq  in  neutral  or 
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alkaline  solution.  (Bhaduri,  Z.  anorg.  1897, 
13.  407.) 

Very  sol.  in  cone,  solution  of  I  in  KI-|-Aq. 
(Varet,  Bull.  Soc.  1897,  (3)  17.  451.) 

Slowly  sol.  in  KCl  or  KI+Aq  in  presence 
of  air.    (Palmaer,  Z.  phys.  Ch.  1907,  69. 136.) 

Slowly  sol.  in  Na«S-f-Aq  in  presence  of  air. 
(Palmaer,  Z.  phys.  Ch.  1907.  69.  187.) 

Hgis  appreciably  sol.  in  tne  sulpho  salts  of 
Mo,  W,  V,  As,  Sb  and  Sn.  (Storch,  B.  1883, 
16.  2015.) 

Persulphates  in  alkali  or  neutral  solution 
attack  Hg.  (NH4)sS,0g  in  NH4OH  solution 
has  strongest  action.  This  dissolves  Hg  by 
repeated  shaking  at  high  temp.  (Tarugi, 
Gazz.  ch.  it.  19a3,  38,  (1)  127.) 

Insol.  in  KCN+Aq.  (EUner,  J.  pr.  1888, 
(2)  37.  442.) 

Slowly  sol.  in  KCN-f  Aq  in  presence  of  air. 
(Palmar,  Z.  phys.  Ch.  1907,  69.  136.) 

Sol.  in  considerable  quantity  in  6%  KCN  -f- 
Aq.    (Goyder,  C.  N.  1894,  69.  268.) 

Most  sol.  in  K4Fe(CN)e-hAq  when  KOH 
is  present.  (Smith,  J.  Am.  Chem.  Soc.  1905, 
27.544.) 

Hg  dissolves  in  Brs  in  the  presence  of  KBr 
si.  faster  than  in  Is  but  in  CuBrs  much  more 
slowly.  (Van  Name  and  Edgar,  Am.  J.  Sci. 
1910,  (4)  29.  255.) 

Not  attacked  by  PCli  even  at  350^ 
(Moissan,  A.  ch.  1885  (6)  6.  457.) 

Insol.  m  liquid  NH|.  (Gore,  Am.  Ch.  J. 
1898,  20.  829.) 

^  ccm.  oleic  acid  dissolves  0.0075  g.  Hg 
in  6  days.  (Gates,  J.  phys.  Chem.  1911,  16. 
143.) 

Mercurous  acetylide,  HgsCs+HsO. 

(Burkard  and  Travers,  Chem.  Soc.  1902, 
81.  1271.) 

Mercuric  acetylide,  basic,  2HgO,  3HgCs+ 
2H,0. 
(Burkard  and  Travers,  Chem.  Soc.  1902, 
81.  1272.) 

Mercuric  acetylide,  HgCt. 

Very  sol.  in  HCl  with  evolution  of  H»Cj. 
(Keiser  Am.  Ch.  J.  1893,  16.  535.) 

-f-  ViHjO.  Insol.  in  HjO,  alcohol  and  ether. 
Sol.  in  NH4  aceUte-f-Ag.  and  in  KCN+Aq. 
SI.  attacked  by  cold  HCl,  easily  by  hot. 
Easily  sol.  in  HNO,.  Dil.  HjSOi  attacks 
slowly;  cone,  causes  explosion.  (Plimpton 
and  Travers,  Chem.  Soc.  1894,  66.  267.) 

Mercuric  acetylide  chloride,  HgCs,  HgClt+ 
HH,0. 
Not  acted  upon  by  dil.  HCl.  Decomp.  bv 
fuming  HNOj  or  aqua  regia.  Insol.  in  al- 
cohol and  ether.  fKeiser,  Am.  Ch.  J.  1893, 
16.  538.) 

Mercuric  acetjilde  mercuromercuric  chloride, 
HgC„HgCl,HgCl,4-H,0. 
Insol.  in  all  ordinary  solvents.    (Biltz  and 
•Mumm,  B.  1904,  37.  4420,) 


Mercurous  amidofluoride,  HgNHsF. 

Insol.  in  H,0,  HNO,  and  HjSO*.  Sol.  in 
dU.  HCl. 

Probably  (ftmercuriammonium  ammonium 
fluoride,  NHg,F,  NH4F.*  (B6hm,  Z.  anorg. 
1904,  43.  327.) 

Mercury  ammonium  comps.  • 

See— 

Mercuroammonium  comps.,  NHtHgR. 

Dtmercuroammonium  comps.,  NHsHgsR. 

Mercurous  chloramide,  Hg(NH,)Cl. 

Z>tmercuriammonium  comps.,  NHgR. 

Mercuric  chlor-,  brom-,  etc,  amide, 
Hg(NH,)R. 

Mercuridiammonium  comps.,  Hg(NHa)tR. 

Mercuriammonium  comps.,  HgNHtR. 

Dtmercuridtammonium  comps.,  HgjNtHiR. 

7ranercariammonium  comps.,  NtHsHgiR. 

Ozy<2Vmercuriainmonium  comps., 
(NH,Hg,0)R. 

M6rcurou8  arsinchloride,  AsHgCl. 

Decomp.  by  HtO.  (Capitaine,  J.  Phann. 
26.  559.) 

Mercurous  arsinchloride  chloride,  AsHgiCli 
-2AsHgCl,  Hg,Cl,  (?). 
Decomp.  by  HiO.    (Capitaine.) 

Mercurous  azoimide,  HgNt. 

WhoUy  insol.  in  HsO.  (Curtius,  B.  94. 
3324.) 

1  1.  HsO  dissolves  0.25  g.  (Wohler  and 
Krupko,  B.  1913.  46.  2a50.) 

Mercuric  azoimide,  HgN|. 

Sol.  in  HsO  especially  when  hot.  (Ber- 
thelot  and  VidUe,  BuU.  Soc.  1894,  (3)  11. 
747.) 

Moderately  sol.  in  HsO.  (Wtthler  and 
Krupko,  B.  1913,  46.  2050.) 

Mercuric  bromamide,  Hg(NHs)Br. 

Insol.  in  HsO  and  alcohol,  ffl.  soL  in 
NH40H+Aq.    (Mitscholich,  J.  pr.  !»•  455.) 

Correct  composition  is  dimercuriammoD- 
ium  ammonium  bromide,  H^NBr,  NH«Br, 
which  see.    (Pesci,  Gass.  ch.  it.  19.  511.) 

Mercurous  bromide,  HgiBrs. 

Solubility  in  H,0 -9.1x10-*  f.  equir. 
per  1.    (Bodl&nder,  Z.  phys.  Ch.  1898,  ST.  61.) 

Solubility  in  HsO-7xlO-»  mols.  per 
liter  at  25^    (Sherrill.  Z.  phys.  Ch.  193,  43a 
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Solubility  of  HgBn  in  KBr-fAq  at  26**. 

Mols.  per  liter 


Solubility  in  Hrf)  at  25"*  =  1.4  X 10-^  equiva- 
lents per  1.  (Thompson,  J.  Am.  Chem.  Soc. 
1906,  28.  762.) 

Insol.  in  HsO  and  dil.  acids.  Decomp.  by 
HQ+Aq.  Sol.  in  hot  cone.  H1SO4  with 
evohition  of  SO,.  SI.  sol.  in  hot  HNO,+Aq 
of  1.42  sp.  gr.    (Stromann,  B.  80.  2818.) 

Decomp.  into  Hg  and  HgBrs  by  boiling 
with  NH4Br,  or  NHiCl+Aq;  abo  by  am- 
monium carbonate  or  succinate,  but  not  by 
ammonium  sulphate  or  nitrate.  (Witt- 
stein.) 

Sol.  in  Hg(NO,)i-t-Aq.  (Wackenroder,  A. 
41.  317.) 

Partially  decomp.  by  alkali  chlorides -t-Aq; 
when  out  of  contact  of  air  this  decomp.  is 
slight  and  HgBri  is  formed,  while  in  the  air 
HgCU  is  the  resulting  product.  Much  more 
rapidly  decomp.  in  hot  than  cold  solutions. 
(Miahle,  A.  ch.  (3)  6. 177.) 

A  solution  of  HgBr  in  0.1 — N  KBr  contains 
about  1  mg.  Hg  ions  in  1300  1. 

IbsoI.  in  alcohol. 

Insol.  in  benzonitrile.  (Naiunann,  B. 
1914,  47.  1370.) 

Insol.  in  methyl  acetate  (Naumann, 
B.  1909, 42. 3790) ;  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329);  (Eidmann,  C.  C.  1899,  11.  1014.) 

Mercuric  bromide,  HgBri. 

Sol.  in  250  pts.  HxO  at  ordinary  temp.,  and  25  pta. 
boiling  H^.  (Wittatein.)  Sol.  in  240  pts.  HaO  at 
18.75«.     (Abl.) 

Sol.  in  94  pts.  HtO  at  9*,  and  in  4-5  pts.  at 
100*.    (Laasaipe,  J.  chim.  mM.  12.  177.) 

Solubility  m  g-equivalents  per  litre  « 
2X10-*.  (BodlandCT,  Z.  phys.  Ch.  1898,  27. 
61.) 

1  L.  HfO  dissolves  about  4  g.  at  ord.  temp. 
(Moree,  Z.  phys.  Ch.  1902,  41.  731.) 

1  1.  H,0  dissolves  0.017  mol.  at  25°.  (Jan- 
der,  Dissert.  1902.) 

Solubility  in  H2O  at  25* =0.017  mol. 
liter.  (Sherrill,  Z.  phys.  Ch.  1903,  43. 
735.) 

Solubility  at  ord.  temp.  ■=0.8%;  at  bpt.= 
8-9%.  (Larine,  J.  Pharm.  1904,  (6)  20. 
450.) 

Solubility  in  cold  HiO=4%,  but  solution 
prepared  by  heating  contains  more  Hg  on 
account  of  decomp.  into  HBr  and  oxybrom- 
ide.    (Vicario,  C.  C.  1907,  II.  1224.) 

1  1.  HfO  dissolves  about  5-6  g.  at  ord. 
temp.  (Gaudechon,  A.  ch.  1911,  (8)  22. 
212.) 

1  L  aqueous  solution  at  25°  contains  0.017 
mol.  (Herz  and  Paul,  Z.  anorg.  1913,  83. 
431.) 

Decomp.  by  warm  HNOi,  or  HiSO^+Aq. 
Sol.  in  warm  HjSO^.  (Ditte,  A.  ch.  (5) 
17.124.) 

1  mol.  is  sol.  in  1  mol.  warm  HI+Aq.  in 
1  mol.  cold  oonc.  HCl  and  in  ^  mol.  hot 
cone.  Ha.    (Lttwig.) 


HrBf, 


0.017 

0.065 

0.088 

0.0359 

0.611 

1.407 

2.096 

2.339 


(Sherrill,  Z.  phys.  Ch.  1903,  43.  705.) 
Solubility  in  various  salts -f-Aq  at  25°. 


In  10  com.  of  the  solution 

Salt 

Millimola  Hg  Brj 

MilUmols  salt 

NaBr 

0.17 

0 

0.78 

1.18 

2.85 

5.96 

5.40 

11.42 

12.76 

24.48 

15.50 

29.97 

23.06 

52.46 

KBr 

0.17 

0 

0.98 

2.09 

4.72 

7.70 

13.60 

23.80 

19.30 

34.70 

CaBrs 

0.17 

0 

1.17 

0.72 

6.76 

6.45 

13.58 

18.92 

27.66 

24.79 

36.66 

37.54 

SrBri 

0.17 

0 

1.04 

0.62 

4.71 

3.28 

9.02 

6.68 

17.70 

14.01 

22.38 

18.72 

BaBrs 

0.17 

0 

3.70 

2.74 

5.40 

3.&6 

7.59 

5.79 

14.78 

10.96 

(Herz  and  Paul,  Z.  anorg.  1913,  82.  434.) 

Solubility  in  0.1  -N  Hg(NO,),+Aq  is  about 
20  g.  per  hter.     (Morse,  Z.  phys.  Ch.  1902, 

41.  731.) 

Sol.    in    KBr    or    NaBr -f-Aq.      (Jander, 

Dissert.  1902.) 

Solubility  in  10  cc.  Br, -f-Aq  at  25°. 

MillimolBr,         0.753        1.797         2.231 

'*      Hg        0.1844      0.1947       0.2120 

(HerE  and 

Paul,  Z.  anorg 

1914.  85.  215.) 
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Sat.  solution  in  liquid  SO2  contains  about 
1.5%  HgBr,  at  159.4**.  (Niggli,  Z.  anorg. 
1912,  76.  182.) 

Moderately  sol.  in  liquid  NH|.  (Gore, 
Am.  Ch.  J.  1898, 20. 829.) 

Sol.  in  AlBr,.  (Isbekow,  Z.  anorg.  1913, 
84.27.) 

1  ccm.  of  sat.  solution  in  abs.  alcohol  at 
ord.  temp,  contains  0.0958  g.  HgBrs,*  at  bpt. 
contains  0.1262  g.  (Hamper,  Ch.  Z.  1887, 11. 
905.) 

Solubility  of  HgBrs  in  alcohols +Aq  at  t®. 


Alcohol 


Methyl  alcohol 


Ethyl  alcohol 


Propyl  alcohol 


Isobutyl  alcohol 


0 
10 
19 
22 
39 
65 
97 


0 
10 
19 
39 
65 


0 
10 
19 
39 
65 
86.5 


0 
10 
23 
39 
65 


G.  HgBrj  per 
100  g.  alcohol 


41.15 
^.5 
66.3 
60.9 
71.3 
90.8 
139.1 


25.2 
26.3 
29.7 
31.9 
44.5 
66.9 


14.6 
15.6 
15.5 
20.8 
31.3 
42.7 


4.61 
5.63 
6.65 
9.58 
15.80 


(Timofeiew,  Dissert.  1894.) 

Much  more  sol.  than  Hgis  in  alcohol. 
100  g.  of  solution  sat.  at  O"*  contain  13.33- 
13.05  g,  HgBr,;  16.53  g.  at  25^  22.63  g.  at 
50^    (Remders,  Z.  phys.  Ch.  1900,  82.  522.) 

Solubility  of  HgBr2  in  methyl  alcohol -f-Aq  at 
25*. 

P=*g.  alcohol  in  100  g.  alcohol -f-Aq. 

H^Br2=milUmols.  HgBrs  in  10  cc.  of  the 
solution. 


0 

10.60 
30.77 
37.21 


HgBr, 


0.167 
0.201 
0.358 
0.422 


8p.gr. 


1.0022 
0.9857 
0.9588 
0.9508 


47.06 
64.00 
78.05 
100 


HgBrt 


0.700 
1.90 
4.07 
13.96 


Sp.  gr. 


0.9401 
0.9386 
0.9744 
1.2275 


Solubility  of  HgBrs  in  ethyl  alcohol +Aq  at  25"*. 

P«g.  alcohol  in  100  g.  alcohc^+Aq. 

H^rs^millimols.  Egfirt  in  10  cc.  of  the 
solution. 


p 

HgBr, 

Sp.gr. 

0 

0.167 

1.0022 

20.18 

0.187 

0.9717 

40.69 

0.440 

0.9435 

70.01 

1.829 

0.9214 

100 

6.337 

0.9873 

(Herz  and  Anders.) 

Solubility  in  mixtures  of  methyl  and  propyl 
alcohol  at  25*. 
P  =  %  propyl  alcohol  in  the  solvent. 
G Bg.  HgBrs  in  10  ccm.  of  the  solution. 
S«Sp.  gr.  of  the  sat,  solution. 


(Here  and  Anders,  Z.  anorg.  1907,  62.  165.) 


0 

11.11 
23.8 
65.2 
91.8 
93.75 
96.6 
100 


5.02 

4.728 

4.153 

2.530 

1.635 

1.586 

1.466 

1.873 


S  2o'»/4* 


1.227 

1.1954 

1.1524 

1.0257 

0.9437 

0.9368 

0.9275 

0.9213 


(Hers  and  Kuhn,  Z.  anorg.  1908,  60.  168.) 

Solubility  in  mixtures  of  ethyl  and  propyl 

alcohol  at  25''. 

P  =  %  propyl  alcohol  in  the  solvent. 

G-g.  HgBrt  in  10  ccm.  of  the  solution. 

S"Sp.  gr.  of  the  sat,  solution. 


0 

8.1 
17.85 
56.6 
88.6 
91.2 
95.2 
100 


2.28 

2.225 

2.106 

1.763 

1.476 

1.464 

1.406 

1.378 


8  25'»/4* 


0.9S73 
0.9802 
0.9740 
0  9487 
0.9269 
0.9239 
0.9227 
0.9213 


(Hers  and  Kuhn,  Z.  anorg.  1908,  00.  16L) 

Solubility  of  HgBri  in  mixtures  of  methyl  and 
ethyl  alcohol  at  25^*. 
P  =  %  methyl  alcohol  in  the  mixtures. 
HgBrs  »g.  HgBrs  in  10  com.  of  the  solution. 
S25*  4°  »8p.  gr.  of  the  sat,  solution. 


p 

HgBr, 

8  25»/4« 

0 

2.28 

0.9878 

4.37 

2.31 

0.9932 

10.4 

2.54 

1.009 

41.02 

3.33 

1.080 

80.69 

4.57 

1.185 

84.77 

4.68 

1.193 

91.25 

4.86 

1.211 

100 

5.02 

1.227 

(Herz  and  Kuhn,  Z.  anorg.  1906,  68.  163.) 
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Cold  sat.  solution  in  anhydrous  ether  con- 
tains 0.00567  g.  in  1  cc:  hot  solution  contains 
0.032  g.    (Hampe,  Ch.  Z.  1887, 11. 905.) 

Solubility  in  organic  solvents  at  18**-20°. 

100  g.  chloroform  dissolve  0.126  g.  HgBri. 

100  g.  tetrachlormethane  dissolve  0.003  g. 
HgBr,. 

100  g.  bromoform  dissolve  0.679  g.  HgBrs. 

100  g.  ethyl  bromide  dissolve  2.310  g. 
HgBr,. 

100  g.  ethylene  dibromide  dissolve  2.340  g. 
HgBr,. 

(Sulc,  Z.  anorg.  1900,  25.  401.) 

Solubility  in  CS,  at  t**. 


•o 

100  pt8.  sat.  solution  contain 

pts.  HgBrs 

—10 

0.049 

5 

0.068 

0 

0.087 

+  5 

0.105 

10 

0.122 

15 

0.140 

20 

0.187 

25 

0.232 

30 

0.274 

(Arctowski,  Z.  anorg.  1894,  6.  267.) 

100  e.  boiling  methvl  acetate  (bpt.  56.2- 
56.ro  diasolvee  24  g.  HgBr,.  (Schroeder  and 
Steiner,  J.  pr.  1909,  (2)  79.  49.) 

1  g.  HgBr,  is  sol.  in  4.56  g.  methyl  acetate 
at  18*.  Sp.  gr.  18**/4**  of  sat.  solution  =  1.09. 
(Naumann,  B.  1909,  42.  3795.) 

100  g.  anhydrous  ethyl  acetate  or  sat. 
with  3,0  at  18**  dissolve  130.5-135  g. 
HgBr,.    (Hamers,  Dissert.  1006.) 

Sohibility  of  HgBr,  in  ethyl  acetate +Aq  at 
25^ 

P-g.  ethyl  acetate  in  100  g.  ethyl  acetate 
+Aq. 

H^r,»millimols  HgBr,  in  10  cc.  of  the 
solation. 


0 

4.39 
96.76 
100 


HgBn 


0.167 
0.159 
7.42 
3.93 


8p.gr. 


1.0022 
1.0018 
1.1159 
1.0113 


(Hen  and  Anders,  Z.  anorg.  1907,  62. 172.) 

1  pt  HgBr,  sol.  in  7.66  pts.  ethyl  acetate 
at  18^    (Naumann,  B.  1910.  43.  315.) 

Easily  sol.  in  acetone.  (Oppenheim,  B.  2. 
572.) 

Sol  in  acetone.  (Eidmann,  C.  C.  1899, 
n.  1014.) 

Aeetone  dissolves  much  more  HgBr, 
than  Hgl,.  100  g.  sat.  solution  at  25**  con- 
tain 34.58  g.  H^r,.  (Reinders,  Z.  phys. 
Ol  1900, 82.  614!) 


Solubility  in  diethyl  oxalate  is  much  greater 
than  that  of  Hgl,  and  is  equal  to  12%  at 
100^    (Reinders,  Z.  phys.  Ch.  1900,  32.  507.) 

Solubility  in  benzene » 0.0194  mol.  per 
1.  at  25^  (SherriU,  Z.  phys.  Ch.  1903,  43. 
735.) 

Sol.  in  allyl  mustard  oil.  (Mathews,  J. 
phys.  Chem.  1905,  9.  647.) 

Sol.  in  bensonitrile.  (Naumann,  B.  1914, 
47.  1369.) 


Solubility 

in  aniline. 

S«temp'  of  solidification. 

Mob. 

Mols. 

Mols. 

HgBr, 

s 

HgBr, 

s 

HgBrs 

s 

per  100 

per  100 

per  100 

4.9 

r 

25.4 

115.5^ 

49.6 

123 

10. 

43.5 

33.9 

117 

54.9 

124 

12.5 

57 

39.5 

108 

58.8 

134 

14.9 

68 

41.9 

113 

64.0 

133 

19.7 

89 

43.9 

118 

23.4 

106 

46.2 

121 

(Staronka,  Anz.  Ak.  Wiss.  Krakau,  1910, 372.) 

Solubility  of  HgBr,  in  quinoline. 
S^temp.  of  solidification. 
Mols.  HgBr, 
per  100         4.4      8.9         14.3       17.^ 
S  88«       111°       127**       134** 

(Staronka,  Anz.  Wiss.  Krakau,  1910.  372.) 

Mol.  weight  determined  in  ethyl  sulphide. 
(Werner,  Z.  anorg.  1897, 16. 30.) 
+4H,0.    (Thomsen.) 

Mercuric  perbromide,  HgBr4. 

(Herz  and  Paul,  Z.  anorg.  1914,  86.  216.) 

Mercuric  hydrogen  bromide  (Bromomercuric 
acid),   HgBr,,   HBr=HHgBr,. 
Decomp.  by  H,0.   (Neumann,  M.  10. 236.) 

Mercuric    nickel    bromide,    bade,    HgBr,, 
NiBr,,  6NiO+20H,0. 
(Mailhe,  A.  ch.  1902,  (7)  27.  369.) 

Mercuric  platinum  bromide. 
See  Bromopktinate,  mercuric 

Mercuric  potassium  bromide,  HgBr,,  KBr. 

Sol.  in  H,0,  but  decomp.  by  a  large  amount, 
with  separation  of  one  half  of  the  HgBr,.  (v. 
Bonsdorflf,  Pogg.  19.  339.) 

2HgBr,,  KBr-f  2H,0.  Permanent.  Sol.  in 
H,0  and  alcohol,    (v.  Bonsdorff.) 

Mercuric  sodium  bromide,  HgBr,,  NaBr. 
Deliquescent,    (v.  Bonsdorff.)    IIQ 
(Varet,  C.  R.  1890,  111,  527.)    ^ 
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HgBr,,  2NaBr. 

Very  8ol.  in  HjO.  (Vicario,  J.  Pharm. 
1907,  (6)  26.  145.) 

2IlgBri,  NaBr-f3H,0.  Sol  in  HfO  and 
alcohol.    (Berthemot.) 


Mercuric  strontium  bromide,  HgBrt,  SrBrj. 

Sol.  in  all  proportionB  of  HsO.  (L()wig, 
Mag.  Pharm.  88.  7.) 

2HgBr2,  SrBr2.  Decomp.  by  HiO  into 
HgBr,  and  HgBr,,  SrBr,.    (Lttwig.) 

Mercuric  zinc  bromide. 

Deliquescent  in  moist  air.    (v.  Bonsdorff.) 

Mercuric  zinc  bromide  cyanide  ammonia. 
See  Cyanide  zinc  bromide  ammonia,  mer- 
curic. 

Mercuric  bromide  ammonia,  HgBrs,  2NHt. 
Decomp.  by  boiling  HjO.     Sol.  in  min. 
acids  and  acetic  acid.    (Naumann,  B.  1910, 
48.  316.) 

Mercuric  bromide  cadmium  oxide, 
HgBr,,  CdO+H,0. 
(Mailhe,  A.  ch.  1902,  (7)  27.  371.) 

Mercuric  bromide  cupric  oxide, 
HgBr,,  CuO+3H,0. 
(Mailhe,  Bull.  Soc.  1901,  (3)  25.  791.) 

Mercuric  bromide  hydrazine,  HgBrs,  NtH4. 
(Hofmann  and   Marburg,   A.    1899,  806. 
215.) 

Mercuric  bromide  potassium  chloride, 
HgBr,,  2KC1. 
Decomp.    by    H,0.      (Harth,    Z.    anorg. 
1897,  U.  345.) 

Mercuric  bromide  zinc  oxide,  HgBr,,  ZnO+ 
8H,0. 
(Mailhe,  C.  R,  1901,  182,  1274.) 

Mercuric  bromoiodide,  HgBrl. 

Sol.  in  alcohol  and  ether.  Can  be  recrystal- 
lised  from  ether  without  decomp.  (Oppen- 
heim,B.2.571.) 

Mercurous  chloramide,  Hg2(NH,)CI. 

Insol.  in  boiling  H,0  or  NH40H-f  Aq. 
(Kane,  A.  ch.  (2)  72.  215.) 

Mixture  of  Hg  and  HgNH,Cl.  (Barfoed, 
J.  pr.  (2),  89.  201.) 


Mercuric  chloramide,  Hg(NHx)CL 

Composition  is  dimercurianmioniuiii   am* 
monium   chloride,   Hg,NC],    NH4CI,    wfaieli 


Mercuric  chloramide  oxymercuriamnuMunm 
chloride,   4Hg(NH0Cl,    (NHg,OH,)CL 

(Millon.) 

Correct  composition  is  d imercuriammoniiim 
ammonium  chloride,  NHgsCl,  NH4CI,  i^rhich 
see.    (Baleetra,  Gasz.  ch.  it.  21.  (2)  294.) 

Hg(NH,)Cl,    (NHg,OH,)Cl.      (MiUon.) 

True  composition  is  f/imercurianimonium 
mercuric  chloride,  2Hg,NCl,  HgCl,-|-H,0; 
or  rftmercuriammoniiun  hydrogen  chloHde^ 
NHgaCl,  HCl.    (Balestra.) 

Mercuric  chloramide  chloride,  Hg(NH3}Cl, 
HgCl,. 

Properties  as  mercuric  chloramide.  I>e- 
comp.  by  cold  HCl-f  Aq.    (Millon.) 

True  composition  is  (iimerciuiammoniuiii 
hydrogen  chloride,  NHg,Cl,  2HCL  (Ba- 
leetra, GazE.  ch.  it.  21.  (2)  294.) 

Mercuric    chloramide    chromate, 
2Hg(NH0Cl,  HgCi04. 
Decomp.  by  hot  HiO.   Easily  sol.  in  HXOi 
or  HCl+Aq.    (Jager  and  KrOss,  B.  22. 20IS.) 

Mercurous  chloride,  HgsCU. 

Almost  absolutely  insol.  in  cold,  but  gradu- 
ally si.  decomp.  by  boiling  HjO. 

Calculated  from  electrical  conductivity  of 
HgsCls+Aq,  1 L  HsO  dissolves  3.1  mg.  HgsCls 
at  IS"".  (Kohlrausch  and  Rose,  Z.  phya.  Ch. 
12.  241.) 

1  1.  HsO  dissolves  2  mg.  Hg,Cls  at  18*. 
(Kohh^usch,  Z.  phys.  Ch.  1904,  60.  356.) 

1  1.  H2O  dissolves  1.4  mg.  at  0.5"";  21  mg.  at 
18°;  2.8  mg.  at  24.6**;  7  mg.  at  43^  (&>hl- 
rausch,  Z.  phys.  Ch.  1908,  64. 160.) 

When  finely  divided,  is  10%  more  soL  than 
when  coarsely  crystalline.  (Sauer,  Z.  phys. 
Ch.  1904,  47.  184.) 

Solubility  in  H,0 = 0.8  X  10-«  g.  moL  (L^, 
Z.  Elektrochem.  1904, 10.  301.) 

SI.  sol.  with  decomp.  in  boiling  HtO  free 
from  air,  20  ccm.-  HsO  affording  0.002  g. 
HgCls  ^ter  boiling  1  horn-  with  HgiClj. 
(Miahle,  A.  ch.  (3)  5.  176.)  Hg,(NO,),+ 
Aq  containing  1  pt.  Hgs(NOs)s  to  250,000 
pts.  HsO  give  ppt.  of  HgsCli  with  HCl-f  Aq. 
Sol.  with  decomp.  in  cone.  HCl+Aq,  hot 
HNOi-l-Aq,  aqua  regta,  or  Cls+Aq.  (Fr^ 
senius.)  Insol.  in  cold  dil.  acids,  but  alowly 
sol.  on  heating. 

The  solubihtjr  of  Hg,Cl,  in  Ha+Aq  in- 
creases slowl3r  with  time,  and  finally  reaches  a 
point  where  it  increases  very  rapidly,  which 
takes  place  sooner  the  more  dil.  the  add. 
Presence  of  Hg8(NO|)s4-Aq  helps  the  sohi- 
bility.  (WTiy  not  oxidatiqn_ ,  to  HgCl,?) 
(Varenne,  C.  R.  92.  llfilpOg^^ 
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Solubility  of  HgsCls  in  HCl+Aq  at  25''. 
Solid  phase-HgsClt+O.l  g.  Hg. 


O.  per  J. 

Sp.  gr.  of 

Ha 

Hg,CI, 

solutions 

31.60 

0.034 

36.46 

0.048 

95.43 

0.207 

1.042 

158.4 

0.399 

1.069 

209.2 

0.548 

1.091 

267.3 

0.654 

1.114 

278.7 

0.675 

1.119 

317.3 

0.670 

1.132 

364.6 

0.673 

1.153 

(Richards  and  Archibald.  Z.  phys.  Ch.  1902, 
40.385.) 

Cold  cone.  HsS04  does  not  dissolve  or 
decomp.  Boiling  HsSOi  dissolves  wiUi  evo- 
lution of  SOi.    (Vogel.) 

SohibOlty  of  HgsCls  in  chlorides+Aq  at  25''. 
Solid  phaae-HgsCls+0.1  g.  Hg. 


O.  per  liter 

Salt 

Sp.  cr.  of 

NaCI 

HgiClt 

solutions 

NaCl 

5.85 

0.0041 

58.50 

0.041 

1.040 

119. 

0.129 

1.078 

148.25 

0.194 

1.093 

222.3 

0.380 

1.142 

292.5 

0.643 

1.188 

BaCls 

104.15 

0.044 

1.088 

156.22 

0.088 

1.134 

208.30 

0.107 

1.174 

312.54 

0.231 

1.263 

CaCl, 

39.96 

0.022 

55.5 

0.033 

111 

0.081 

1.064 

138.75 

0.118 

1.105 

195.36 

0.231 

1.151 

257.52 

0.322 

1.205 

324.67 

0.430 

1.243 

432.9 

0.518 

1.315 

499.5 

0.510 

1.358 

(Richarda  and  Archibald,  Z.  phys.  Ch.  1902, 
40.385.) 

SoL  in  cold  HCN+Ai]  with  separation  of 


1.  in  alkali  chlorides+Aq.  NHiCl+Aq 
disMhres  out  HgCls  at  ord.  temp.,  much  more 
at  40^50*.  I35l.  NHiCl+Aq  decomposes 
more  slowly  than  cone.  Access  of  air  hastens 
reaetion.     (Miahle.) 

When  heated  several  hours  to  40-50^  100 
pts.  NH4CI+833  pto.  HsO  form  0.75  pt. 
HgOs  from  25  pto.  HgsClt,*  100  pts.  NaCr+ 
S33  pts.  HsO  form  0.33  pt.  HgCls  from  25 
pta.  HgsCls;  100  pts.  KCl+833  pto.  HsO  form 


0.25  pt.  HgCls  from  25  pts.  HgCU;  100  pts. 
BaCls+833  pto.  HsO  form  0.33  pt.  HgCU 
from  25  pto.  HgsCls.  (Miahle,  J.  Pharm.  26. 
108.) 

Other  chlorides  act  as  NH4CI,  only  less 
vigorously.    (Pettenkofo".) 

By  boiling  1  pt.  HgsCls  10  times  with  a 
solution  of  1  pt.  NaCl  each  time,  the  HgsCls  is 
finally  coxnpletely  decomp.     (Henne.) 

Boiling  BaCls+Aq  or  CaCls+Aq  dissolve 
traces.  KJ304+Aq,  KNO,-fAq.  or 
KHC4H40i+Aq  do  not  dissolve.  (Petten- 
kofer.) 

Sol.  in  (NH4)s804+Aq.  Insol.  in  NH4 
nitrate,  or  sucdnate+Aq.    (Wittstein.) 

Sol.  m  hot  Hgs(NOs)s+Aq,  and  still  more 
in  hot  Hg(NOs)s+Aq:  on  cooling  it  crystal- 
lises out  completely.  25  g.  HgsCls  dissolve  in 
1.5  1.  HsO  containing  50  g.  Hg(NOt)s.  (De- 
bray,  C.  R.  70.  995.) 

Sol.  in  PtCl,+Aq. 

Decomp.  by  NHiOH+Aq. 

Decomp.  by  KOH,  or  NaOH+Aq. 

Sol.  in  NasSsOs-f  Aq.  (Faktor,  C.  C. 
1905,  I.  1524.) 

Very  si.  sol.  in  NH4  succinate.  (Witt- 
stein.) 

Insol.  in  SbCls.     (Klemensiewicz,  C.  C. 

1908,  II.  1850.) 

Very  sol.  in  liquid  NHs.  (Franklin,  Am. 
Ch.  J.  1898,  20.  829.) 

Insol.  in  alcohol  or  ether.  More  sol.  in 
HsO  containing  pepsin  and  an  add  than  in 
HsO,  and  is  not  converted  thereby  into 
HgCls.  (Torsellini,  Ann.  Chim.  Ch.  farm. 
(^4.105.) 

Small  amto.  are  sol.  with  decoinp.  in  al- 
cohol, ether  and  CHCl,.  1  g.  CHCU  dis- 
solves 0.0046  g.  HgsCls.  •  (Maclagan,  Arch. 
Pharm.  1884,  222,  788.) 

Formic  acid  (95%)  dissolves  at  16.5^ 
0.02%:  at  18*.  0.0003%.  (Aschan,  Ch.  Z. 
1913,  87.  1117.) 

Insol.  in  methyl  acetate    (Naumann,  B. 

1909,  42.  3790);  ethyl  acetote.  (Hamers, 
Dissert.  1906;  Naumann,  B.  1904,  37.  3602.) 

Somewhat  sol.  in  hydroxylainine  hydro- 
chloride.  (Adams^  Am.  Ch.  J.  1902, 28. 1216.) 

Insol.  in  benzomtrile.  (Naumann,  B<.  1914, 
47.  1370.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Solubility  in  organic  solvento  at  18-20*. 

100  g.  chloroform  dissolve  traces  of  HkCI. 

100  g.  bromoform  dissolve  0.055  g.  HgCL 

100  g.  ethyl  bromide  dissolve  traces  of 
HgCl. 

100  g.  ethylene  dibromide  dissolve  traces  of 
HgCl.    (Sulc.  Z.  anorg.  1900,  25.  401.) 

Mercuric  chloride,  HgCls. 
Permanent. 

Sol.  in  18.5  pta.  WO  at  13.8°.  and  2-3  pt«.  at  100°. 
(J.  Davy.  1822.)  Sol.  in  3pt«.  boiUng  H<0.  (Weniel.) 
Sol.  in  18.23  pta.  H>0  at  l(f,  and  3  pta.  at  100°.  (M.  R. 
and  P.)  Sol.  in  18.46  pta.  at  18.75^  (Abl.)  Sol.  in  16 
pta.  cold,  and  3  pts.  warm  HsO.    (Dumaa.) 
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100  pts.  H,0  diasolve  pts.  HgClj  at  t**: 


«o 

Pte. 

*o 

PU. 

40 

Pts. 

HgCU 

HjfCU 

HgCU 

0 

5.73 

40 

9.62 

80 

24.30 

10 

6.57 

50 

11.34 

90 

37.05 

20 

7.39 

60 

13.86 

100 

53.96 

30 

8.43 

70 

17.29 

... 

(Poggiale,  A.  ch.  (3)  8.  468.) 


Solubility  of  HgCli  in  HsO. 


f* 

%  HgCU 

t*> 

%  HgCU 

+  1 

3.9 

80 

23.6 

4.6 

4.8 

87 

28.2 

4.5 

4.8 

100 

39.3 

7.5 

5.1 

121 

59.7 

13.8 

5.2 

127 

69.7 

25.1 

7.1 

140 

77.0 

29.5 

7.6 

150 

78.4 

38.0 

9.9 

159 

80.2 

49 

11.3 

160 

81.7 

61 

15.1 

165 

81.8 

(fitard,  A.  ch.  1894,  (7)  2.  557.) 

71.17  g,  HgCli  are  sol.  in  1  1.  H,0  at  25^ 
(Morse,  Z.  phys.  Ch.  1902,  41.  726.) 

Solubility  at  25*^=0.267  mol.  in  1  1.  H,0. 
(Jander,  Z.  Elektrochem.  1903,  8.  688.) 

Solubility  in  HjO  at  25** =0.263  mol.  liter. 
(SherriU,  Z.  phys.  Ch.  1903,  48.  735.)       ^ 

Sat.  HgClj+Aq  at  25*  contains  6.9% 
HgCl,.    (Foote,  Am.  Ch.  J.  1906,  36.  238.) 

HgClj+Aq  contains  3.95  g.  HgCli  in  100  g. 
of  solution  at  0°:  7.67  g.  at  30**.  (Schreine- 
makers.  Ch.  Weekbl.  1910.  7.  202.) 

HgCl,-hAq  sat.  at  (?)  contains  6.8% 
HgClj.  (Abe,  J.  Tok.  Chem.  Soc.  1912,  33. 
1087.) 

HgClt+Aq  sat.  at  35**  contains  8.51% 
HgCli.  (Schreinemakere  and  Thonus,  Ver. 
K.  Akad.  Wet.  Amsterdam,  1912,  21.  333.) 

1  I.  aqueous  solution  sat.  at  25°  contains 
0.266  mol.  HgClt.  (Herz  and  Paul,  Z.  anorg. 
1913,  82.  431.) 

HjO  dissolves  7.39%  at  20*.  (Aschan, 
Ch.  Z.  1913,  37.  1117.) 

HgCU+Aq  sat.  at  8*.  has  l.Otl  sp.  gr.  (Anthon, 
18S7.) 

Sp.  gr.  of  HgCl,+Aq  at  20*. 


%  HgCU 

Sp.  gr. 

%  HgCl, 

Sp.  gr. 

1 
2 
3 

1.0072 
1.0148 
1.0236 

4 
5 

1.0323 
1.0411 

(Schrdder,  calculated  by  Gerlach,  Z.  anal. 
27.  306.) 


Sp.  gr.'of  HgClaH-Aq  at  16* 


%  HgCU 


8 

9 

10 


Sp.gr. 


1.071 

1.0815 

1.095 


%  HgCU 


11 
12 
13 


Sp.  r 


1.1035 

1.115 

1.127 


(Menddejeff,  calculated  by  Gerlach,  Z.  anal. 
27.  306.) 

Sp.  gr.  of  HgCl,+Aq. 


H^U 

Sp. 

gr. 

atO° 

at  10° 

at2(r» 

at  3<f 

4.72 
3.57 
2.42 
1.22 

1.04070 
1.03050 
1.02035 
1.01008 

1.04033 
1.03022 
1.02018 
1.00990 

1.03856 
1.02885 
1.01856 
1.00835 

1.03566 
1.02577 
1.01585 
1.00575 

(Schrdder,  B.  19.  161  R.) 

Sp.  gr.  of  HgCliH-Aq  at  room  temp,  con- 
taining: 

0.226  3.55%  HgClj. 

1.0233  1.0328 

(Wagner,  W.  Ann.  1883,  18.  266.) 

Sp.  gr.  of  HgCli  +  Aq  at  25*. 


Conc^tration  of  HgCU+Aq- 

Sp.gr. 

Vi~normal 

1.0275 
1.0138 

(\Vagner,  Z.  phys.  Ch.  1890,  6.  39.) 

Sp.  gr.  at  16*/4*  of  HgCli+Aq  containing 
4.5256%  Hga,  =  1.03806. 

Sp.  gr.  at  16*/4*  of  HgCli+Aq  containing 
4.2224%   HgClt  =  1.03491.      (Schdnrock,  Z. 

"    s.  Ch.  1893,  11.  768.) 

[gClj+Aq  containing  6.04%  HgQj  has 
sp.gr.20*/20*  =  1.0523. 

ECgClj+Aq  containing  6.08%  HgGli  has 
sp.gr.20*/20^  =  1.0526. 

(Le  Blanc  and  Rohland,  Z.  phys.  ch.  1896, 
19.  282.) 

Sat.  HgCU+Aq  boiU  at  101.1".    (Griffiths.) 

B.-pt.  of  HgCli+Aq 


%  HgCU 

B.-pt. 

%  HgCU 

B.-PI. 

4.8 
9.0 

100.10* 
100.16 

11.04 
15.2 

100.275 

(Skinner,  Chem.  Soc.  61.  340.) 

Sohibility  in  HCI-f-Aq  i^  greater  thaa  in  Hj'>. 
(Dumas.)  _ 

Sol.  in  0.5  pt.  HCI  -hAq  of  1.158  sp.  gr.  at  aj.3».  lorm- 
ing  a  solution  of  2.412  sp.  gr.    (Davy.  Ittt.) 
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Solubility  of  HgCl,  in  HCl+Aq. 


Pts.  HCI 

in  100  pta. 

HsJ 


0.0 

5.6 
10.1 
13.8 


Pu.  HgCIt 

dissolved 

by  100  pU. 

liquid 


6.8 
46.8 
73.7 
87.8 


Pts.HCl 
in  100  pts. 
HsO 


21.6 

31.0 
50.0 
68.0 


Pu.  HgCI, 

dissolved 

by  100  pts. 

liquid 


127.4 
141.^ 
148.0 
154.0 


(Ditte,  A.  ch.  (5)  22.  551.) 
Solubflity  in  HCl+Aq  at  0^    -^« 


)^mo]s. 


HgClt  (in  mas.)  in  10  ccm.  solution;  HCI 
"mob.  HCT  ditto;  H,0=«grms.  HtO 
present. 


HgCl« 
2 


9.7 
19.8 
35.5 
55.6 
68.9 
72.37 
85.5 
88.65 
95.675 


HCI. 


4.3 

9.9 
17.8 
26.9 
32.25 
34.25 
41.5 
48.1 
70.875 


8p.  gr. 


HiO 


1.117 

9.704 

1.238 

9.340 

1.427 

9.816 

1.665 

8.135 

1.811 

7.714 

1.874 

7.679 

2.023 

7.131 

2.066 

6.893 

2.198 

6.431 

(Engel,  A.  ch.  (6)  17.  362.) 
Not  deoomp.  by  HsS04  or  HNOi+Aq. 

SoL  in  030  pts.  HsSOi.  and  in  more  than  500  pts.  hot 
HNOi+Aq  of  1.41  sp.  gr.  without  decomp.    (J.  Davy.) 

Sd.  in  HjSO,,  HNO,,  HIO,,  or  HjCiO* 
without  decomp.    (Millon,  A.  ch.  (3)  18. 373.) 

Very  si.  sol.  in  HNOi,  but  not  decomp. 
thereby.    (Wurts.) 

SohibiKty  of  HgCli  in  NH4C1+Aq  at  30**. 


Composition  of  liquid 

phase 

SoUd  phase 

H^ 

NlTfcl 

%H.O 

0 

29.6 

70.5 

NHiCl 

15.68 

27.56 

56.76 

•< 

22.80 

26.91 

50.29 

" 

31.96 

26.16 

41.88 

** 

42.45 

25.05 

32.50 

" 

50.05 

24.79 

25.16 

;  NH«Cl-fHgCh.  2NH«CI. 
HsO 

50.60 

24.31 

25.09 

HgCli.  2NHiCl.  HtO 

53.0S 

22.77 

24.15 

•• 

55.97 

21.42 

22.61 

.• 

58.91 

20.06 

21.03 

HgCli.2NH«CI.  H,0  + 

Sb.89 

19.98 

21.13 

HgCh.  NH«Cl.  HiO 

56.83 

18.86 

24.61 

HgCU.  NHiCl.  HsO 

56.38 

18.50 

25.12 

•• 

05.83 

17.70 

26.47 

«• 

55.70 

17.13 

27.  IT 

•• 

55.58 

16.82 

27.60 

•• 

SolubiUty  of  HgCl,  in  NH4CH-Aq 
at  30"*. — Continued, 


Composition  of  liquid 

phase 

Solid  phase 

H^Is 

NH4CI 

%  HsO 

56.66 

15.94 

28.51 

HgCls.  NH4CI.  HsO 

55.85 

15.35 

28.80 

" 

56.71 

14.22 

29.07 

•' 

57.04 

14.10 

28.86 

HgCIs.  NH4CI.  H»0  + 

56.98 

14.14 

;28.88 

3HgCU.  2NH4CI,  HiO 

56.83 

13.90 

29.27 

3HgCIs,  2NH4CI,  HsO 

56.26 

13.04 

30.70 

" 

56.43 

11.88 

31.69 

" 

56.70 

11.05 

32.23 

" 

57.05 

9.92 

33.02 

58.55 

9.23 

32.22 

" 

58.65 

9.20 

32.15 

f3HgCIi.2NH4Cl.  H,0  + 
QHgCls.  2NH4CI 

51.83 

8.76 

39.41 

9HgCls.  2NH4CI. 

46.00 

7.52 

46.48 

. 

39.02 

6.28 

54.70 

•• 

35.60 

5.26 

59.14 

.. 

35.10 

5.18 

59.72 

•• 

32.90 

5.06 

62.04 

•'  y' 

29.65 

3.62 

66.73 

9Hga,.  2NH«Cl-hHgCls 

40.12 

5.13 

54.75 

HgCIs 

21.00 

2.29 

76.71 

7.67 

0 

92.33 

" 

(Meerburg,  Z.  anorg.  1908,  69. 139.) 

1  pt.  sat.  NaCl+Aq  dissolves  1.29  pts. 
HgCf,  at  14^    (Voit,  A.  104.  354.) 


Sat.  NaCI+Aq  (20  gr  li 
solves  32  grains  HgClt  at 
warming.    Sp.  gr.  of  solijt 

Sat.  RCl+Aq  (21  gtL, 
solves  8  grains  HgOlt  on  1 1 

Sat.  BaCl«+Aq  (20  g^i 
2HsO)  dissolves  16  grain  ^ 
more  on  heating.    Sp.  gr . 

MgCl,+Aq  (31  graiu^ 
neutralised  with  MgO)  4i 
25  grains  more  on  gentl>  I 
2.83.    (Davy.) 

Sol.  in  sat.  KCl.  NaCl 
CoCii.  FeCls.  NiCls,  and 
Pogg.  17.  123.) 


m  HiO+7  gnunA  N.if  I,  ,i,h- 

15-5°^  and  li  (jruiti-  ^Hnir^--  mi 

:mg  i5^(*otly  hirrMfiL    {Davy.} 
\m  MiO+^iJ  f^ruiiii^  B*Cb  + 

Hv,CU  At  15.5^  (ID  1  4  graiiM 
of  Notiit  Ion  —  1 .9.    { Dinry .) 
i   HCl+Aq   of    l.'iH   tp.    ftf, 
s-M>lvi?.H  40  smins  BgClvp  and 

]i  :i[]tJif.      Hik  irr.  of  *fi>hitifHi  = 

+Aq.  and  in  MnCls.  ZnClt. 
CuClt+Aq.     (v.  Bonsdorff. 


The  solubility  in  HsO  is  greatly  increased 
by  the  addition  of  cupric  chlonde.  8.5% 
HgClj  is  sol.  in  pure  H,0  and  52.8%  HgCli 
is  sol.  in  18.06%  CuCU+Aq.  (Schreine- 
makers/C.  C.  1913, 1.  1858.) 
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SolubiHty  of  HgCl,+KCl  at  25%. 


CompoBition 

CompbBition  of 

of  solution 

undiasolved  residue 

Solid  phase 

K%. 

nlh. 

K%, 

Hgbls 

^h 

26.46 

0 

100 

0   ' 

KCl 

26.24 

15.04 

3.63 

KC1+2KC1. 
HgCls.  HsO 

26.23 

15.02 

26.15 

26.33 

15.02 

52.01 

" 

26.33 

14  92 

61.04 

** 

23.74 

18.91 

34.61 

61.66 

3.73 

2KC1.  HgClt, 
HtO 

22.36 

21.39 

34.77 

62.02 

3.2P 

21.39 

23.88 

34.05 

61.84 

3.35 

•* 

20.32 

27.62 

65.24 

2KC1.  HgCli. 
HtO+KCl. 

HgCIt.  HK) 

20.26 

27.38 

73.98 

*' 

17.85 

25.34 

21.89 

75.10 

3.01 

KCl.  HgClt. 
H.O     .. 

9.26 

18.95 

21.02 

73.36 

5.62 

7.80 

19.56 

20.76 

73.06 

6.18 

** 

6  84 

22.81 

20.75 

74.64 

4.71 

** 

6.66 

24.32 

20  54 

73.99 

5.47 

" 

6.52 

25.13 

.... 

76.46 

KCl.  HgClt. 
HiO-f-KCl. 
2HgClt.  2HjO 

6.64 

25.16 

80.60 

*' 

6.27 

25.11 

12.09 

83.20 

4.71 

KCl.  2HgClt. 
2H>0 

5.77 

24.73 

11.87 

83.18 

4.95 

** 

4.68 

24.75 

84.46 

KCl.  2HgCU. 
2HiO-|-HgCli 

4.66 

25.17 

93.58 

" 

4.69 

24.82 

98.50 

•• 

0 

6.90 

0 

100 

0 

1          HgCh 

(Foote  and  Levy,  Am.  Ch.  J.  1906,  85.  239.) 
Solubility  of  IHgCU+KCl  at  20'. 


G.  per  100  g.  HtO 


KCl 


0 

1.12 
2.39 
4.05 
4.84 
5.60 
6.71 
7.39 
7.46 
8.95 
16 

17.57 
20.35 
26.31 
30.32 
34.12 
34.18 
34.34 
34.54 
37.72 
•41.13 
39.66 
37.87 
35.32 


HgClt 


7.39 
11.63 
15.72 
22.17 
25.16 
25.13 
25.66 
26.41 
24.70 
19.93 
22.87 
26.12 
29 

34.83 
39.10 
42.82 
39.34 
35.16 
30.63 
24.30 
19.33 
15.76 
10.28 

2.1 


Solid  phase 


HgCl, 


HgCI.+2HgClj,  KCl 
2HgCl,,  KCl  . 

2HgCl,,  KCl+HgCl,,  KCl 


UKCl+HgCl 
HgCl,^  KCl 


HgCl,  JCCl+HgCl,,  2KC1 


l,JCCl+HgCl 
HgCl,,  2KC1 


HgCl,,  2KCH-KC1 
KCl 


(Tichoimroff,  J.  ruaa.  Phys.  Chem.  Soc.  1907 
39.  731.) 


Solubility  of  H^U+RbCl  in  HsO.  Solu- 
bility data  are  gven  showing  double  ealts 
formed  at  25**.    (Foote  and  Levy,  1.  c.) 

Solubility  in  NaCl-fAq.  100  pts.  NaCl+Aq 
containing  given  %  NaCI  diaadTe  g. 
HgCl,. 


%  NaCl 

g.  HgClt 
at  15° 

\fS^' 

g.HcClt 
at  100« 

26 

128 

152 

208 

25 

120 

142 

196 

10 

58 

68 

110 

5 

30 

36 

64 

1 

14 

18 

48 

0.5 

10 

13 

44 

(Homeyer  and  Ritaert,  Pharm.  Ztg.  8S.  738.) 
Solubility  of  HgClj+NaQ  at  25%. 


Composition 

.  Composition  of 

of  solution 

undissolved  residue 

SoUdphaK 

N.^1 

H^lt 
0 

& 

Hgfclt 

& 

26.5 

100 

0 

0 

NaCl 

18.66 

51.35 

16.39 

NaCl+NaCU 
HgCU.aHfO 

18.71 

51.32 

21.98 

'* 

18.64 

51.42 

65.45 

•• 

18.87 

51.26 

71.25 

*• 

14.97 

57.74 

16.38 

74.18 

9.44 

Naa.  HgCk 
2HtO 

14.03 

59.69 

16.36 

74.21 

9.43 

13.25 

62.16 

16.16 

74.70 

9.14 

'• 

13.17 

62  59 

15.96 

74.76 

9.28 

M 

12.97 

62.50 

78.20 

NaCl.  HfOt. 
2HsO-|-HgClt 

13.14 

62.48 

88.64 

13.16 

62.55 

90.83 

" 

(Foote  and  Levy,  Am.  Ch.  J.  1906,  SS.  239.) 

105.0  g.  HgCli  ai«  sol.  in  1  L  oC  0.1-N 
Hg(NOi),+Aq  at  25*.  (Morae,  Z.  phys.  Ch. 
1902,  4  .  726.) 

Solubility  in  MCl+Aq  at  26*. 


Salt 


LiCl 


NaCl 


In  10  ccm.  of  the  sohition 


MUUmob  HgClt 


2.65 
3.51 
6.66 
10.21 
16.78 
22.14 
28.96 
30.62 


2.65 

3.72 

5.08 

7.48 
11.92 
20.22 
27.54 

Mili^ftflhYV^OOgl^, 


MiUuDob  salt 


0 

4.14 
8.35 
12.71 
17.38 
22.65 
30.91 
36.27 


0 

2.12 
4.16 
6.71 
11.53 
19.41 
27.83 
31.62 
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Solubility  in  MCl+Aq  at  26''.— Continued, 


Sah 


KCl 


MgCl, 


CaClt 


ScCl, 


BaQi 


In  10  ccm.  of  the  aolution 


MiUimob  HgCIt 


2.65 
3.55 
3.81 
8.36 


2.65 
3.74 
7.19 
11.31 
18.64 
25.69 
32.06 


2.65 
3.64 
7.66 
11.08 
18.11 
26.45 
33.04 


2.65 

3.15 

5.63 

8.29 

13.42 

17.76 

22.93 


2.65 
6.97 
11.67 
16.20 
26.45 
53.48 


Millimols  salt 


0 

1.74 
2.21 
6.83 


0 

1.68 
4.15 
5.70 
9.97 
13.20 
17.28 


0 

1.90 
4.02 
6.56 
9.64 
14.29 
17.23 


0 

1.64 
3.11 
5.19 
7.24 
10.46 
13.86 


0 

3.85 

5.72 

7.76 

13.36 

30.30 


(Hen  and  Paul,  Z.  anorg.  1913,  82.  433.) 

Sohibility  in  HsO  is  increased  by  presence 
of  Is.  (Hera  and  Paul,  Z.  anorg.  1914,  B6. 
214.) 

Sohibility  in  HsO  is  increased  by  presence 
of  hydroimamine  hydrochloride.  (Adams, 
Am.  Ch.  X  1902.  28.  213.) 

Moderatdy  sol.  in  liquid  NHa.  (FrankUn, 
Am.  Ch.  J.  1898,  90.  m,) 

baoL  in  liquid  COi.  (BUchner,  Z.  ph3r8. 
CL  1906,  64.  674.) 

AbundBntly  sol.  in  H|PtCl4+Aq.  (Nikon, 
B.1876,  9. 1146.) 

SoL  ta  3J^  pta.  cold  alcohol  (Richter) ;  3  pta.  (Karl) ; 
^S  pu.  alcohol  of  t).833  m.  gr,  at  ordinary  temp., 
ad  1.167  pta.  on  boUing  (Beneliu^) ;  2  pta.  alcohol  of 
0916  b.  gr.  at  15.5  (ep.  gr.  of  aolution -1.08)  (J. 
Dwy.  WuTTmna.  1822.  358). 

At  10",  sol.  in  2.57  pta.  alcohol  of  29^  (Cartier).  in 
U  pu.  aloobol  of  38";  in  3.6  pta.  alcohol  of  35°;  in  4.2 
Pte. afeobol  of  30<*;  in 9.3pta.  alcohol  of  22°;  in  14.6  pta. 
»«Wor  14*     (N.  E.  Henry.) 

SoL  In  25  mols.  methyl.  13.1  mols.  ethyl, 
ud  29^  mols.  propyl  alcohol  at  8.5^;  in 


16.2  mols.  methyl,  12.4  jnols.  ethyl,  and  18 
mols.  propyl  alcohol  at  20^;  in  6.8  mols. 
methyl,  10.6  mols.  ethyl,  and  14.6  mols. 
propyl  alcohol  at  38.2"*.  (Timofejew,  C.  R, 
112. 1224.) 

1(X)  pts.  absolute  methyl  alcohol  dissolve 
66.9  pts.  HgCli  at  25**;  100  pts.  absolute  ethyl 
alcohol  dissolve  49.5  pts.  HgCli  at  25*".  (de 
Bruyn,  Z.  phys.  Ch.  10.  783.) 

At  15%  1  pt.  by  weight  is  sol.  in: — 

13.53  pts.  HsO. 

1.5      "  methyl  alcohol  of  sp.  gr.  0.7990 

2.5      "  ethyl  "      "    ^    "  0.8100 

6.3      "  propyl        "      "    "    "  0.8160 

(Rohland,  Z.  anorg.  1899, 18.  328.) 

100  g.  HgCl,+CH,OH  contain  1.2  g.  HgCl, 
at  the  critical  temp.  (Centnerszwer,  Z.  pays. 
Ch.  1910,  72.  437.) 


Solubility  of  HgCU  in  methyl  alcohol+Aq 
at25^ 

P»g.  alcohol  in  100  g.  alcohol +Aq. 

HgCls*  millimols  H^ls  in  10  cc.  of  the 
solution. 


HgCl, 


0 

2.67 

10.60 

2.92 

30.77 

4.18 

37.21 

4.96 

47.06 

7.27 

64.00 

14.19 

78.05 

21.11 

100 

17.95 

Sp.  gr. 


1.0565 
1.Q441 
1.0420 
1.0507 
1.0809 
1.2015 
1.3314 
1.2160 


(Hers  and  Anders,  Z.  anorg.  1907,  62.  165.) 

100  cc.  90%  ethyl  alcohol  dissolve  27.5*  g. 
HgCli  at  15.5^.  Sp.  gr.  15''  of  sat.  solution  » 
1.065.  (Greenish  and  Smith,  Pharm.  J.  1903, 
71.  881.) 

ioo  g.  99.2%  ethyl  alcohol  dissolve  33.4  g. 
HgCl,  at25^    (Osaka.) 


Solubility  of  HgCl,  in  ethyl  alcohol +Aq  at 
25% 

P»g.  alcohol  in  100  g.  alcohol +Aq. 

Hfi[Cls  a  millimols  HgCI,  in  10  cc.  of  the 
solution. 


p 

HgCl, 

Sp.gr. 

0 

2.67 

1.0565 

20.18 

2.49 

1.0214 

40.69 

3.94 

1.0180 

70.01 

8.70 

1.0616 

100 

13.61 

1.1067 

(Hers  and  Anders,  Z.  anorg.  1907,  62. 170.) 
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Solubility  of  HgClj  in  ethyl  aloohol+Aq 
at  26^ 


%  CtHiOH 

%  HgCl. 

%  C,H»OH 

%  HgCU 

0 

6.80 

45.84 

15.36 

5.08 

6.66 

49.86 

18.18 

14.49 

6.41 

53.61 

21.40 

21 

6.55 

67.26 

24.51 

26.25 

7.31 

60.55 

27.67 

31.53 

8.61 

63.95 

29.86 

36.85 

10.32 

67.39 

32.40 

41.36 

12.69 

• 

Solubility  in  mixtures  of  propyl  and  ethyl 
alcohol  at  25''. 
P  =  %  E''^W'  alcohol  in  the  solvent. 
G  =  g.  HgCls  in  10  ccm.  of  the  solution. 
S=Sp.  gr,  of  the  sat.  solution. 


(Abe,  J.  Tok.  Chem,  Soc.  1912,  88.  1087.) 


Solubility  in  alcohol  is  increased  by  presence 
of  hydroxylamine  hydrochloride.  (Adams, 
Am.  Ch.  J.  1902,  28.  213.) 


Solubility  of  HgCls  in  a  mixture  of  methyl 
and  ethyl  alcohol  at  25''. 

P  =  %  methyl  alcohol  in  the  mixture. 
HgClj =g.  HgClt  in  10  ccm.  of  the  solution. 
S"*sp.  gr.  of  the  sat.  solution. 


HgCU 


c 

3.686 

4.37 

3.943 

10.4 

4.261 

41.02 

5.837 

80.69 

6.167 

84.77 

5.782 

91.25 

5.385 

LOO 

4.862 

8  26«»/4** 


1.107 
1.130 
1.157 
1.294 
1.321 
1.288 
1.254 
1.216 


(Herz  and  Kuhn,  Z.  anorg.  1908,  68.  161.) 


Solubility  in  mixtures  of  methyl  and  propyl 
alcohol  at  25**. 

P  '^  %  P^'^Pyl  alcohol  in  the  solvent. 

G  =  g.  HgClj  in  10  ccm.  of  the  solution. 

S  =  Sp.  gr.  of  the  sat.  solution. 


p 

G 

S  2.>''/4'' 

0 

4.802 

1.2160 

11.11 

5.a34 

1.2278 

23.8 

5.714 

1.2848 

65.2 

4.22S 

1.1568 

91.8 

2.509 

1.0090 

93.75 

2.323 

1.0029 

96.6 

2.152 

0.9S51 

100 

2.003 

0.9720 

0 

8.1 
17.85 
56.6 
88.6 
91.2 
95.2 
100 


3.686 
3.667 
3.406 
2.711 
2.166 
2.160 
2.087 
2.003 


s  2574" 


1.1070 
1.0988 
1.0857 
1.0272 
0.9854 
0.9824 
0.9772 
0.9720 


(Herz  and  Kuhn,  Z.  anorg.  1908,  60.  160.) 
Sp.  gr.  of  HgCli+alcohol. 


Sp.  gr.  25^20* 


0.7948 
0.8346 
0.8431 


(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  283.) 

Sp.  gr.  of  alcohoUc  solution  of  HgGt. 


Hgfcif 


0.00 

1.22 

2.38 

4.42 

8.56 

12.43 

15.91 

19.32 

22.46 


Sp.  Kf. 


at(y 


0.83135 

0.8397 

0.8484 

0.8635 

0.8966 

0.9306 

0.9629 

0.9951 

1.0285 


at  10° 


0.82286 

0.8312 

0.8399 

0.8549 

0.8877 

0.9213 

0.9523 

0.9852 

1.0184 


at  20° 


0.81435 

0.8228 

0.8314 

0.8463 

0.8789 

0.9119 

0.9425 

0.9753 

1.0083 


at  30" 


0.805W 

0.8141 

0.8227 

0.8375 

0.8689 

0.9024 

0.9329 

09652 

0.99S2 


(Herz  and  Kuhn,  Z.  anorg.  1908,  60.  157.) 


(Schrdder,  B.  19.  161  R.) 

Sp.  gr.  at  16^'4**  of  HgCU+ethyl  alcohol 
containing  23.5489%  HgCli  =  0.99886;  con- 
taining 1 1 .8801  %  =  0.88572.  (Schonrock,  Z. 
phvs.  Ch.  1893,  11.  768.) 

Sp.  gr.  at  1674°  of  HgCli+amyl  alcohol 
containing    10.9948%    HgCls =0.89550. 
(SchSnrock,  Z.  phys.  Ch.  1893,  11.  769.) 

Sol.  in  4  pts.  ether  (Karls);  in  4.1  pts. 
(Henry);  in  2.86  pts.  ether  of  0.745  sp.  gr. 
(sp.  gr.  of  solution  =  1 .08) ;  the  solvent  powfl" 
is  not  increased  by  elevating  the  temp.,  and 
b.-pt.  of  ether  is  not  raised.    (J.  Davy.) 

Ether  extracts  HgCl,  from  HgClt-|-Aq. 
rOrfila);  very  slightly  if  HgCl,H-Aq  is  dil. 
(Lassaigne.) 

Very  si.  sol.  in  pure  ether.  (Polis,  B.  20. 
717.) 

6.35  pts.  are  sol.  in  100  pts.  ether  at  (f, 

6.44     "     "     "     "  100    "      "      "  18. 

6.38     "    "    "    "  100    "      "      "  35.5. 
(Laszczynski,  B.  1894,  87.  2286.) 
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Sol.  in  7)4-8  pts.  ether.  (Madsen,  Ch.  Z. 
Repert.  1897,  21.  169.) 

Solubility  in  100  cc.  ether  at  17**  =4.1-4.12 
g.    (Str5mhohn,  J.  pr.  1902^  (2),  66.  450.) 

The  solubility  of  HgClj  in  HjO  is  only  si. 
affected  by  the  presence  of  ether.  An  aqueous 
solution  sat.  with  ether  and  HgCls  contains 
about  10%  less  HgClt  than  a  pure  sat. 
aqueous  sdlution.     Partition  coefficient  for 

ether 
Hga,^Q  =4.9  at  0°;  3.02  at  14.6^;  2.80  at 

16.8^    (Stromhohn,  Z.  phys.  Ch.  1903,  44. 

70.) 


Solubility  of  HgClj  in  ether+Aq  at  25**. 


%  Ether 


87.86 
1.2 
5.2 
5.4 
5.4 


%  H,0 


6.22 
93.6 
90.5 
91.8 
93.1 


%  HgCh 


6.92 

5.2 

4.3 

2.8 

1.5 


(Abe,  J.  Tok.  Chem.  Soc.  1912,  33.  1087.) 


Solubility  of  HgCl>  in  ether+ethyl  alcohol 
at  25^ 


:(  A!;  ohol        %  HgCI,         %  Alcohol        %  HrCI, 


67.57 
58.59 
51.02 
44.79 
38.69 
32.84 


32.43 
32.50 
37.39 
37.96 
38.24 
37.75 


27.16 
22.48 
15.20 

8.97 

0 


36.29 
34.08 
28.55 
20.67 
5.49 


(Abe.) 


4  pta.  ether  dissolve  1  pt.  K^Ph,  but  4 
pts.  ether  4- 1.33  pts.  camphor  dissolve  1.33 
pte.  HgClj;  4  pts.  ether -|-4  pts.  camphor  dis- 
solve 2  pts.  HgCU;  4  pts.  ether -|-8  pts.  cam- 
phor dissolve  4  pts.  HgClj;  4  pts.  ether +16 
pta.  camphor  dissolve  8  pts.  HgClj.  (Karls, 
Pogg,  10.  608.) 

3  pts.  alcohol  dissolve  1  pt.  HgCls,  but  3 
pta.  alcohol -hi  pt.  camphor  dissolve  2  pts. 
HjcClj;  3  pts.  alcohol  4-3  pts.  camphor  dis- 
solve 3  pte.  HgClj;  3  pts.  alcohol +6  pts. 
camphor  dissolve  6  pts.  HgClj.    (Karls,  /.  c.) 

Solution  can  be  obtained  containing  25  pts. 
camphor,  16  pta.  HgClj,  and  only  4  pts. 
alcohol.  Sp.  gr.  of  solution  =  1.326.  (Simon, 
Pogg.  S7.  553.) 

100  pts.  acetone  dissolve  60  pts.  HgCU  at 
25^  (fCrug  and  M'Elroy,  J.  Anal.  Appl.  Ch. 
184.) 

98.35  pts.  HgCli  are  sol.  in  100  pts.  acetone 
at0^ 

1 10.95  pts.  HgCU  are  sol.  in  100  pts.  acetone 
at  10". 


126.80  pts.  HgCls  are  sol.  in  100  pts.  acetone 
at  18^   (Lasczynaki,  B.  1894,  27.  2287.) 

1  g.  HgCls  is  sol.  in  0.70  g.  acetone  at  18"". 
Sg.  gr.  of  sat.  solution  1874*^  =  1.956.) 
(Naumann,  B.  1904,  37.  4334.) 

Sat.  solution  in  acetone  contains  57.74  g. 
HgCl,  in  100  g.  solution  at  25**.  (Foote  and 
Haigh,  J.  Am.  Chem.  Soc.  1911,  33.  461.) 

Sp.  gr.  at  26.7**/4**  of  HgCU+acetone  oon-' 
taining  36.25%  HgCl,  =  1.1585.    (Schdnrock, 
Z.  phys.  Ch.  1893,  Jl.  769. 


Sp.gr. 

of  HgClsH-acetone. 

%  HgCh 

Sp.  gr.  20«>/20» 

0 

10.94 
21.05 

0.8003 
0.8847 
0.9799 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  283.) 


100  g.  methyl  acetate  dissolve  46  g.  at 
bpt.  (56.6**).  (Schroeder  and  Steiner,  J.  pr. 
1909,  (2)  79.  49.) 

1  g.  HgCl2  is  sol.  in  2.35  g.  methyl  acetate 
at  18^  Sp.  gr.  IS'^M"  of  the  sat.  solution  = 
1.251.    (Naumann,  B.  1909,  42.  3793.) 


Solubility  in  ethyl  acetate. 


Pts.  sol.  in  100  pts.  ethyl  acetate. 


Pts.  Hk(Mj 


28.92 
29.03 
30.71 
31.87 
32.77 
35.98 


0 
13 
35 

48 
60 
83 


(Laszczynski,  B.  1894,  27.  2286.) 


Solubility  in   ethyl  acetate=l  :  3.466   at 
18**.    (Alexander,  Dissert.  1899.) 


Solubility  of  HgCl,  in  ethyl  acetate. 

Temp. 

0*^ 

13° 

30" 

40.5» 

50.2« 

Mol.  HgCli  in  100  , 
mols.  C4H8O, 

15.4 

15.9 

16.0 

16.1 

16.3 

(Linebarger,  Am.  Ch.  J.  1894,  16.  214.) 

1  g.  HgCla  is  sol.  in  3.5  g.  ethyl  acetate  at 
18^  Sp.  gr.  of  sat.  solution  l474?ff^ll0. 
(Naumann,  B.  1904,  37.  3602.)  -^^g^^ 
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Solubility  of  HgCls  in  ethyl  acetate  and 
acetone  at  t*^. 


—16 
0 

+10 
10 
17 
25 


Molecules 
HgCls  sol. 
in  100  mol- 
ecules of 

ethyl 
aoetate 


9.10 
9.25 


9.15 


Molecules 
HgCls  soL 
in  100  mol- 
ecules of 
acetone 


14.5 
14.3 
18.7 
23.5 
23.2 
22.8 


Solid  present  in 
acetone 


HgCl,,  CHiCOCH, 

(I 

HgCl, 


(Aten,  Z.  phys.  Ch.  1906,  54.  121.) 

Solubility  of  HgQs  in  ethyl  acetate +Aq  at 
25**. 

P— g.  ethyl  acetate  in  100  g.  ethyl  acetate 
+Aq. 

H^lt»millimo]s.  HgCU  in  10  co.  of  the 
solution. 


p 

HgClt 

8p.gr. 

0 

4.39 
96.76 
100 

2.67 

2.72 

15.34 

9.75 

1.0565 
1.0581 
1.2371 
1.1126 

(Hen  and  Anders,  Z.  anoig.  1907,  68. 172.) 

1  pt.  is  sol.  in  2.05  pts.  ethyl  acetate  at  18"* 
or  100  g.  ethyl  acetate  dissolve  48.7  g.  HgClt. 
(Naumann,  B.  1910,  48.  315.> 

Easily  sol.  in  glycerine;  sol.  in  14  pts. 
glycerine.     (Fairley,  Monit.  Scient.   (3)  9. 

100  g.  i^ycerine  dissolve  80  s.  HgClt  at  25*". 
(Moles  and  Maquina,  Ann.  Soc.  Eshan.  5e 
quin.  1914, 18.  383.) 

Solubility  in  organic  solvents 


Sohrent 


Methyl  alcohol 


--34 

—20 

—15 

—  2 

•+v4 

12 

36 

51 

62 

64 

74 

100 

127 


Sat.  solution 
contains 
%HgCU 


7.6 
11.5 
12.8 
18.7 
23.2 
27.6 
53.1 
61.0 
63.6 
63.7 
64.3 
68.7 
75.2 


Solvent 


Ethyl  alcohol 


N-propyl  alcohol 


Allyl  alcohol 


Acetone 


Digitized  I 


—60 
—55 


—40 
—30 
—23 
—21 
—20 
—17 
—11 

—  9 

—  5 
0 

+  3 

7 

10 

14 

19 

31 

43 

51 

62 

63 

68 

75 

80 

92 

93 

100 

115 

127 

138 


--32 

—22 

—14 

0 

0 

+16 

41 

53 

62 

67 

78 

100 

127 


—  1 

+  8 
22 


—23 
—18 
—15 
—10 

—  8 

—  4 

—  1 
+  6 

12 
15 
27 
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Solubility  in  organic  solvents.— -Continued. 

Solubility  in  organic  solvents.— Co/riint^ed. 

f 

8»t.  solution 
contains 
%  HgCIt 

Sohrent 

Solvent 

t* 

Sat.  solution 
contains 

N4nityl  alcohol 

—21 

—  6 

+  9 

21 

59 

82 

12.4 
13.0 
14.3 
15.9 
25.8 
33.1 

%  HgCU 

Acetic  acid 

+21 

22 

33 

43 

50 

61 

87 

95 

95 

115 

116 

127 

145 

182 

207 

2.7 
3.0 
5.0 
6.0 
6.7 

Isobutyl  alcohol 

—11 

—  6 

0 

+11 

63 

98 

127 

145 

156 

5.5 

6.2 

6.7 

7.5 

19.3 

32.1 

42.0 

47.2 

50.4 

8.0 
11.0 
12,0 
12.5 
16.0 
17.0 
20.0 
26.3 
44.8 

Amyl  alcohol 

—13 

+26 

50 

90 

106 

8.6 

8.9 

14.0 

29.8 

35.1 

55.2 

Formic  acid 

21 
50 
90 

2.0 
3.2 
7.3 

Ether 

—47 

—40 

--35 

—30 

—19 

0 

+13 

83 

100 

115 

5.6 

5.8 
6.1 
5.9 
5.6 
5.8 
5.8 
8.4 
8.7 
9.0 

Very  si.  soL  in  propionic  and  isobutyric 
acids. 

(fitaid,  A.  ch.  1894,  (7)  2.  557  et  seq.) 
Solubility  of  HgCli  in  organic  solvents  at  t*. 

Solvent 

f 

%HgCl, 

Ethyljormate 

—20 
—  3 

+24 

+46 

29.6 
29.2 
30.0 
31.0 

CHCl, 

—20.5 

+44.2 

0.01 
0.12 

C.H. 

+6.5 
18.0 
34.1 
54.1 
69.0 

0.26 

Ethyl  acetate 

-50 

—20 

—14 

—  6 

0 

+  7 

19 

45 

66 

100 

131 

150 

180 

39.6 
40.5 
40.2 
40.0 
39.5 
39.9 
40.2 
41.6 
44.0 
47.8 
50.1 
57.0 
59.3 

0.53 
0.64 
1.02 
1.39 

C,H4C1, 

0 

12.5 
20.8 
25.3 
30.2 
33.0 
45.9 

1.33 
1.55 
1.68 
1.73 
1.92 
2.05 
2.42 

Methyl  acetate 

-20 

+24 

55 

42.0 
40.3 
41.5 

CH,COOC,H, 

0 

6.5 
26.1 
38.5 
45.3 

22.8 
22.7 
22.8 

Amylacetate 

+22 
48 

18.3 
18.5 

23.5 
26.4 

Ethyl  butyrate 

+20 
55 
71 

12.6 
13.5 
16.1 

Dukelaki,  Z.  i 

m< 

3rg.  1907, 

63. 

329. 

Digitized  by  VjOOQ  IC 
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Solubility  of  HgCU  in  mixed  organic  solvents 
att°. 


Solvent 


CHeH-CHjOH 


aHe+2C6H,OH 


CHCl,+C,HjOH 


CHC1,+2C,H,0H 


CHC1|+CH,0H 


—2.5 
0.0 
6.0 
20.5 
20.65 
24.5 
34.5 
54.4 
54.5 


—5.2 
0 

+9.1 
20.9 
24.4 
36.5 
53.7 
74.0 


—20.5 

—12.0 

0.0 

4-8.0 

23.0 

38.5 

44.2 

45.6 


CHC1,+2CH,0H 


CCl4-h2CH,OH 


—20.5 
0.0 

+8.0 
23.0 
38.5 
44.2 


-12.0 
0.0 

+S.0 
23.0 
24.9 
30.6 
38.5 


-12.0 
0.0 

+8.0 
23.0 
24.9 
30.6 
38.5 


0.0 

7.7 
24.9 
30.6 
35.5 
30.1 
48  5 


%  HkCI, 


15.20 
15.40 
16.38 
18.40 
18.50 
19.33 
21.34 
24.84 
24.42 


19.45 
20.13 
21.65 
23.57 
24.19 
26.53 
31.27 
38.74 


3.82 
4.43 
4.89 
5.37 
7.12 
8.51 
9.51 
9.98 


6.60 

7.69 

8.96 

10.66 

12.50 

14.40 


1.73 
3.51 
5.63 
10.15 
10.71 
11.40 
12.02 


3.33 
6.73 

8.21 
16.56 
18.45 
19.70 
20.83 


5.20 
6.69 
14.06 
19.40 
20.50 
21. SO 
21.90 


Solubility  of  HgCls  in  mixed  organic  solvents 

at  ^''-Continued, 

Solvent 

t» 

H«CI, 

C,H4C1,+CH,0H 

0.0 

13.38 

12.5 

21.30 

20.8 

29.23 

25.3 

34.78 

30.2 

36.87 

33.0 

37.01 

37.4 

37.95 

45.9 

39.36 

CH,C00C,H»+CJ1, 

0.0 

9.62 

6.5 

9.62 

25.7 

9.78 

27.6 

9.78 

35.5 

10.81 

45.3 

13.69 

CH,COOC,H,+CHCl, 

0.0 

3  34 

26.1 

4.07 

36.1 

4.78 

46  0 

5.38 

48.5 

5.10 

2CH,COOC,H,+CCl4 

0.0 

9.24 

10.3 

9.05 

25.7 

9.32 

27.6 

9.50 

38.5 

9.89 

45.3 

11  70 

(Dukclski,  Z.  anorg 

.  1907,  63.  335.) 

Solubility  in  organic  solvents  at  18® /20**. 

100  g.  chloroform  diss 

jolve  0.106 

g.  HgCU. 

100  g.  tetrachlormethane  dissolve  0.002  g. 
HgCM,. 

100  g.  bromoform  dissolve  0.486  g.  HgCli. 

100  g.  ethyl  bromide  dissolve  2.010  g. 
HgCh. 

100  g.  ethylene  dibromide  dissolve  1.530  g. 
HgCU.    ^Sulc.  Z.  anorg.  1900,  26.  401.) 

Solubility  of  HgClj  in  various  organic 
solvents  at  25^. 
G.  =  g.  HgCls  dissolved  in  1  mol.  of  solvent. 


Solvent 


Ethylene  chloride 
Tetrachlorethane 
Cliloroform 
Dichlorethylene 
Pentachlorethylene 
Trichlorethylene 
Perchloret  hy  lene 
Carbon  tetrachloride 


G.  HgCU 


1.216 
0.146 
0.120 
0.110 
0.039 
0.036 
0.012 
Trace 


(Ilofman,  et  al.,  B.  1910,  48.  188.) 

Very  si.  sol.  in  nitromethane  at  ord.  temp. 
Very  sol.  on  warming.   .(Bmnec,.  B.  1903,  38. 

3298  )  Digitized  by  VjV^'^^*^  '^' 
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Solubility  in  CS,  at  t^. 


.  f 

100  pto.  sat.  solution 

contain  pts.  HgCIt 

—10 

0.010 

—  5 

0.014 

0 

0.018 

+  5 

0.022 

10 

0.026 

15 

0.032 

20 

0.042 

25 

0.053 

30 

0.063 

(Arctowski,  Z.  anorg,  1894,  6.  267.) 


0.030  g.  is  dissolved  in  100  g.  sat  solution 
in  CSi  at  8"",  (Arctowski,  Z.  anorg.  1804,  6. 
256.) 

Formic  acid  (96%)  dissolves  2.1%  at  19**. 
(Aschan,  Ch.  Z.  1913,  37.  1117.) 

Sol.  in  molten  urethane.  (Castoro,  Z. 
anore.  1899.  20.  61.) 

Sol  in  etnyl  sulphocyanate.  (Kahlenberg, 
Z.  phys.  Ch.  1903,  46.  66.) 


Solubility  of  HgCli  in  benzene. 
100  pts.  C«He  dissolve  at:— 
15°     41°      65°      84° 
0.54    0.62    0.85    1.80  pts.  HgClj. 

(Laszcynski,  B.  1894,  27.  2287.) 


Solubility  in  C«H«= 0.0197  mol./l.  at  25°. 
(Sherrill,  Z.  phys.  Ch.  1903,  43.  735.) 

Sol.  in  CsH«,  toluene,  xylene,  and  other  aro- 
matic hvdrocarbons.  Insol.  or  only  si.  sol. 
in  petroleum  ether,  hexane,  decane  and  CSj. 
(Gulewitsch,  B.  1904,  37.  1563.) 

Sol.  in  p-toluidine.    (Werner.) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  61.  236.) 


Solubility  of  HgCIs  in  pyridine. 
t«  point  of  fusion. 

SoUd  Phase  =  HgCl,,  2C|H*N. 


f 

HKiT!, 

t" 

t^ 

Hg?M, 

--32.8 

2.76 

40.90 

29.29 

78.0 

49.72 

-21.9 

7.86 

5C.10 

34.94 

78.7 

50.37 

4-  0.02 

13.14 

60.03 

40.36 

80.2 

51.52 

12.58 

17.34 

7C.15 

46.44 

82.5 

52.40 

18.78 

19.78 

70.8 

45.77 

89.0 

56.45 

23.60 

21.59 

74.6 

48.00 

90.8 

57.01 

27.23 

22.65 

75.2 

48.38 

94.1 

60.09 

31.05 

24.46 

76.4 

49.15 

Solubility  of  HgCls  in  pyridine. — Continued. 
t  =  point  of  fusion. 

SoUd  Phase =HgCl,,  CsH^N. 


t« 

ugbu 

t° 

Hgbit 

t° 

74.7 

48.38 

90.61 

53.50 

104.1 

83.5 

50.53 

75.0° 

56,45 

104.2 

86.5 

52.37 

99.5 

56.07 

104.7 

87.3 

52.02 

99.5 
100.5 

67.01 
'57.84 

107. 

H^Cl 


60.09 
60.72 
58.97 
63.06 


SoUd  Phase =3HgCl2,  C»H»N. 


t^* 


94.7 

95.2 

106.4 

109.8 


HgClf 


60.72 
60.77 
61.93 
62.58 


113.6 
114.0 
115.7 
118.2 


HgCl, 


63.06 
63.18 
63,37 
64.09 


124.2 
129.4 
145.5 


hS:i. 


65.00 
65.63 
69.66 


(McBride,  Z.  phys.  Ch.  1910, 14.  196.) 

Solubility  in  pyridine. 
S=temp.  of  solidification. 


MoU. 

8 

Mols. 

s 

Mola. 

s 

per  ICO 

per  100 

per  100 

5.8 

19 

27.0 

87 

38.5 

130 

5.9 

18.5 

28.6 

(98) 

41.0 

137 

10.2 

39.5 

30.3 

91.5 

43.2 

142 

14.1 

52 

31.2 

92 

44.0 

143.5 

21.4 

74.5 

33.1 

108 

47.5 

159 

25.0 

83 

35.1 

115.5 

52.8 

173 

(Staronka,  An«.  Ak.   Wiss.  Krakau,   1910. 

372.) 

Sp.  gr.  at  16° /4°  of  HgCla+pyridine  contain- 
ing 17.53%  HgCl,  =  1.1523;  containing  6.57% 
HgCU  =  1.0388.  (Schonrock,  Z.  phys.  Ch. 
1893,  11.  768.) 

Mol.  weight  determined  in  benzonitrile, 
methyl-  and  ethyl-sulphide.  (Werner,  Z. 
anorg.  1897,  16.  31.  26  and  30.) 

Sol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1369.) 

Easily  sol.  in  oil  of  turpentine  and  other 
essential  oils;  si.  sol.  in  cold  benzene,  but 
much  more  on  heating,  crystallising  on  cool- 
ing.   (Franchimont,  B.  16.  387.) 

Easily  sol.  in  boiling  creosote. 

Insol.  in  olive  oil. 

Insol.  in  oils  and  fats  but  *sol.  when  first 
dissolved  in  alcohol,  free  ether  or  anhydrous 
ketones.    (Clock,  Ch.  Z.  Repert.  36.  315.) 

Extracted  from  HgCla-f-Aq  by  volatile  oils. 

Mercuric  hydrogen  chloride  (Chloromercuric 
acid),  HgClj,  HCI  =  HHgCl,. 

Decomp.  by  H,0.  (Boullay,  A.  ch.  34. 
243.) 

Easily  decomposed.     (Neumann,   M    ^^ 

^^•^  Digitized  by  ^OOgie 
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HgCli,  2HCl-f7HiO.    Decomp.  by  H,0. 
(Ditte,  A.<5h.  (5)22.  551.) 
3HgCl,,  4HCl+14HiO.    Ab  above. 
2HgCU,  HCH-6H,0.    Aa  above. 
4HgCI,,  2HCH-9H,0.    Aa  above. 
3HgCli,  HCI+5H2O.    Aa  above. 

Mercuric  hydrazine  chloride,  HgCli, 
2(N,H4,  HCl). 
Very  aol.  in  HsO.    More  aol.  in  hot  alcohol 
than  in  cold;  decomp.  by  HNO|.    (Curtiua, 
J.  pr.  1894,  (2)  60.  332.) 

Mercuric    nickel    chloride,    basic.    HgCls. 
6NiO,  NiCl,-h20H,0,  and  HgCl,,  7NiO, 
NiCl,. 
(Mailhe,  A.  ch.  1902,  (7)  27.  369.) 

Mercuric  nickel  chloride. 
Ddiquesoent.    (v.  Bonadorff.) 

Mercuric  nitrosyl  chloride,  HgCls,  NOCl. 

Sol.  in  HsO  without  effervescence.  (Sud- 
borough,  Chem.  Soc.  69.  659.) 

Mercuric  phosphoric  chloride,  3HgCls,  2PCU. 
Decomp.  and  dissolved  by  HsO.    (Baudri- 
mont,  A.  ch.  (4)  2.  45.) 

Mercuric  potassium  chloride,  2HgClsi  KC1+ 
2H,0. 

Very  easily  sol.  in  warm  H|0.  A  clear 
solution  at  18^  is  filled  with  crystals  at  15^. 
SI.  sol.  in  alcohol,  (v.  Bonsdorff,  Fogg,  17. 
122.) 

HgClt,  KCl+HiO.  Easily  soL  in  H,0;  si. 
sol.  m  alcohol,    (v.  Bonsdorff,  Pogg.  19.  336.) 

HgCl,,  2KCH-H,0.    As  above. 

Solubility  determinations  show  that  the 
double  salts  formed  by  mercuric  and  potas- 
sium chlorides  at  25^  are: 

2KC1,  HgCl,+H,0. 

KCl,  HgCli+HjO.  Can  be  recryst.  with- 
out  decomp. 

KCl,  2HgCl«-h2H,0.  Gives  HgCl,  on 
recryst.  from  HjO.  (Foote  and  Levy,  Am. 
Ch.  J.  1906,  86.  237.) 

Mercurous  rhodium  chloride. 

See  Chloroihodite,  mercurous. 
Mercuric  rubidium  chloride,  HgCls,  RbCL 

Sol.  in  H,0. 

HgCl,,  2RbCl.  Sol.  in  H,0  and  HCl+Aq. 
(Godeffroy,  Arch.  Phann.  (3)  12.  47.) 

-f2H,0.    Sol.  inHsO.    (Godeffroy.) 

2HgCl,^  RbCl.    Sol.  in  H,0.    (Godeffroy.) 

Solubility  detaminations  show  that  at  25^ 
there  exist  five  double  mercuric  rubidium 
chlorides  with  the  following  formulas: 

RbCl,  5HgCls.  Gives  HgCl,  on  recryst. 
from  H,0. 

3RbCl,  4HgCl,+H,0.   Gives  RbCl, 
5HgCl,  on  reciyst  from  H,0. 

RbCl,  HgCl,+H,0.  Gives  3RbCl,  4HgCl, 
on  recryst.  from  H,0. 


3RbCl,  2HgCl,+2H,0.  Gives  3RbCl, 
4HgCl,  on  recryst.  from  H,0. 

2RbCl,  HgCl,+H,0.   Gives  3RbCl, 
4HgCl,  on  recryst  from  H/). 

(Foote  and  Levy,  Am.  Ch.  J.  1906, 86. 241.) 

Mercurous  silver  chloride,  HgCl,  AgCL 
(Jones,  J.  Soc.  Chem.  Ind.  1893,  IS.  983.) 
2HgCl,  AgCl.     Min.  BordosUe,      (Jones, 

J.  Soc.  Chem.  Ind.  1893, 12.  983.) 
3HgCl,  AgCl.     (Jones,  Chem.  Soc.   1910, 

97.338.) 

Mercuric  sodium  chloride,  HgCl,,  NaCL 

Sp.  gr.  at  16^/4^  of  aqueous  solution  000- 
taimng  14.937%  salt  - 1.13310;  oontaining 
11.0736%  =  1.09528.  (Sch6nPodc,  Z.  phys, 
Ch.  1893, 11.  782.) 

+H,0.  (Lmebarger,  Am.  Ch.  J.  1803,  16. 
344.) 

+1KH,0.  SoL  in  0.33  pt.  H,0  at  15*. 
(SchincQer,  Rep^.  86.  240.) 

Extremd^r  easily  sol.  in  aioohol.    (Voit.) 

Sol.  in  275  pts.  ether.  Ether  dissolves  the 
imdeoomposea  salt  out  of  H,0  solution. 
(Lassugne,  A.  ch.  64. 104.) 

HgCl,,  2NaCl.  Ddiquescent.  Very  soL 
inHjO.    (Voit,  A.  104.  364.) 

2HgCl,,  NaCl.  Decomp.  bv  H,0  in  dO. 
solution.  Sol.  in  acetone  ana  acetic  ether. 
(Linebaner,  Am.  Ch.  J.  1893, 16.  344.) 

Solubifitv  determinations  show  that  the 
only  double  salt  formed  by  mercuric  and 
socuum  chlorides  between  10.3^  and  25^  is 
NaCl,  HgCl,+2H,0.  Can  be  recryst.  from 
H,0.  (Foote  and  Levy,  Am.  Ch.  J.  1906,  86. 
237.) 

Mercuric  strontium  chloride,  basic,  SiCl,, 
HgO+6H,0. 
Decomp.  by  HA   (Andr^,  C.  R.  104. 431.) 

Mercuric  stnmtium  chloride,  2HgCl,,  SfCU + 
2H,0. 
Easily  sol.  in  H,0.    (v.  Bonsdorff.) 
3HgCl,,    SrCl,+5-6H,0.      Very    soL    in 

H,0.    (Swan,  Am.  Ch.  J.  1898,  20.  632.) 

Mercurous  sulphur  chloride. 
See  Mercurous  sulphochloride. 

Mercuric  thallous  chloride,  HgCl,,  TICL 

Easily  sol.  in  H,0.  (JOrgensen,  J.  pr.  (2) 
6. 83.)     , 

Mercurous  stannous  chloride^  Hg,Clt,  SnCl». 
Decomp.  by  H,0.    (Capitaine,  J.  Phann. 
26.  549.) 

Mercuric  yttrium  chloride,  SHgCl,,  YC3a+ 
9H,0. 

A.  m!^7S^'^  i-^^^^^^^*^-    ^^"^ 
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Mercuric  zinc  chloride,  HgCls,  ZnCls. 

Very  sol.  in  HtO.  (Harth,  Z.  anorg.  1897, 
14.  323.) 

2HgCl2,  ZnCl,.  (Varet,  C.  R.  1896,  128. 
422.) 

Meictiric  zinc  chloride  ammonia^  HgCls, 
4ZnCl,,  10NH,+2H«O. 

Insol.  in  boiling  HsO,  but  decomp.  thereby. 
(Andr^,  C.  R.  112.  995.) 

HgCli,  2ZnCli,  6NH,+JiH,0.  As  above. 
(An^.) 

Mercnric  chloride  ammonia,  HgCls,  12NHa. 
SI.  sol.  in  ammonia.    (Franklin,  Am.  Ch. 
J.  1900,  28.  300.) 

Hercaric  chloride  cadmium  oxide,  HgCls, 
CdO-fHA 
(Mailhe,  A.  ch.  1902,  (7)  27.  371.) 

Mercuric  chloride  cobaltous  oxide,  HgCls, 
3CoO+HHsO. 
(Mailhe,  C.  R.  1901, 182.  1274.) 

Mercuric  chloride  cupric  oxide,  HgCls,  3CuO 
+HsO. 
(Mailhe,  Bull.  Soc.  1901,  (3)  26.  791.) 

Mercnijc  chloride  hydrazine,  HgCls,  NsHi. 

Very  unstable.  Deoomp.  by  HsO.  Pptd. 
from  alcohol  solution  by  HsO;  very  sol.  in 
min.  adds  with  decomp. 

Easfly  sol.  in  HCl  or  HNO|.  Decomp.  by 
alkalies.  Somewhat  sol.  in  acetic  acid.  (Hof- 
mann,  B.  1897,  80.  2020.) 

Mwcnric  chloride  hydroxylamine,  HgCls, 
2NH,0H. 
Completely  sol.  in  methyl  and  ethyl  al- 
cohd:  msol.  in  ether:  decomp.  by  HsO  and 
NaOH+Aq.  Sol.  in  NH,0H,HC1+Aq. 
(Adams,  Am.  Ch.  J.  1902,  28.  210.) 

Mercuric  chloride  lead  oxide,  HgCls,  2PbO+ 
2HsO. 
(Mailhe,  A.  oh.  1902,  (7)  27.  372.) 

Mercuric  chloride  strontium  chromate, 
2Hgas,  HCl,  SrCrO*. 
SoL  in  HsO  without  decomp.     (Imbert, 
BuD.  Soc.  1897,  (3)  17.  471.) 

Mercuric  chloroiodide,  2HgCls,  Hgls. 

Sol.  in  HsO.    (IJebig.) 

H^ls.  Hgls.  SI.  sol.  in  hot  HsO  with 
partial  oeoomp.  More  easily  sol.  in  alcohol. 
fKdhler,  B.  12.  1187.) 

Mercorous  fluoride,  HgsFs. 
Deoomp.  by  HsO  with  separation  of  HgjO. 

Mercuric  fluoride,  HgFs+2HtO. 

Deoomp.  by  cold  HsO,  with  separation  of 
^P.  Sol.  in  dil.  HNOi+Aq,  and  HF-f-Aq. 
(Finkener,  Pogg.  110.  628.) 


Mercurous  hydrogen  fluoride,  HgsFs,  4HF+ 
4HsO. 
Deliquescent.    Easily  sol.  in  HsO.    Sol.  in 
dil.  adds  and  dil.  HF.     (Bobm,  Z.  anorg. 
1905,  48.  327.) 

Mercurous  silicon  fluoride. 
See  Fluosilicate,  mercurous. 

Mercurous  fluoride  ammonia,  HgsFs,  2NHs. 
Stable  on  air.    (Finkener,  Pogg.  110.  142.) 

Mercurous  hydroxide,  HgOH. 

Nearly  insol.  in  cold,  sol.  in  hot  HsO. 
Sol.  in  NaOH+Aq.     (Bhaduri,   Z.  anorg. 

1897,  18.  410.) 

Mercurous  iodamide,  Hgs(NHs)I. 

(Rammelsberg,  Pogg.  48.  184.) 

is  a  mixture  of  Hg  and  Hg(NHs)I.  (Bar- 
foed.) 

Mercurous  iodide,  Hgsls. 

Sol.  in  over  2375  pts.  HsO.  (Saladin,  J. 
chim.  m6d.  7.  530.) 

Solubility  in  HsO  =2.6  x  10  »  g.-eauiv.  per 
Hter  (calculated).    (Bodlander,  Z.  pnys.  Ch. 

1898,  27.  58.) 

Solubility  in  HsO =3  x  10  *»  mols.  per  litre 
at  25^    (SherriU,  Z.  phys.  Ch.  1903,  43.  735.) 

Sol.  in  Hg(NOi)s+Aq.  (Stromann,  B.  20. 
2815.) 

Sol.inKI+Aq.  Easily  sol.  in  HKs(NO,)s-f 
Ag.  SI.  sol.  in  NH40H+Aq.  Sol.  in  hot 
NH4C1+Aq,  but  less  than  Hgls.  Less  sol. 
in  NH4NO,  than  in  NH«C1-|-Aq.    (Brett.) 

Partially  sol.  with  separation  of  Hg  and 
formation  of  Hgls,  in  cold  KI+Aokhot  Nal, 
Cals,  Sris,  Bals,  Mrfs,  ZnIs,  and  NHiI+Aq: 
in  warm  NaCh  KCl  and  NH4C1+Aq.  and 
slowly  in  hot  HCl-fAq.  (Boullav,  A.  ch.  (2) 
84.  358.) 

Decomp.  by  alkali  chlorides + Aq.  (Miahle, 
A.  ch.  (3)  6.  177.) 

Very  easily  sol.  in  liquid  NHi.  (Franklin, 
Am.  Ch.  J.  1898,  20.  829.) 

Not  wholly  insol.  in  alcohol,  ether,  or  chlor- 
oform.   (Maclagan^  Rep.  anal.  Ch.  1884. 378.) 

Decomp.  by  boilmg  alcohol;  1000  g.  boiling 
alcohol  deoomp.  about  3.15  g.  HgJs.  (Fran- 
cois, C.  R.  1896, 121.  890.) 

Boiling  alcohol  decomp).  Hgsls  to  Hg  and 
Hgls  which  dissolves  until  0.220  g.  Hgls  are 
contained  in  100  g.  alcohol.    (Francois,  C.  R. 

1896,  121.  889.) 

Insol.  in  cold  ether.    (Francois,  J.  Pharm. 

1897,  (6),  6.  445.) 

Insol.  in  methylene  iodide.  (Retgers,  Z. 
anorg.  8.  .345.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909,  42.  3790.) 

Phenol  at  180''  decomp.  it  into  Hg  and  Hpl» 
until  a  state  of  equilibrium  is  reached  wi* 
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2.75  g.  Hgis  to  100  g.  phenol,  above  which 
point  Hgl  is  si.  sol.  (0.05  g.  in  100  g.)  in 
phenol-HgIs  mixture.  Decomp.  by  cold 
aniline  more  rapidly  than  by  hot.  Equil- 
ibrium is  reached  when  26.35  g.  Hglj  are 
present  to  100  g.  aniline  at  bpt.  of  aniline. 
Aniline  containing  more  than  26  g.  Hgit  to 
100  g.  dissolves  Hgl  in  considerable  quan- 
tity.   (Frangois,  C.  C.  1896, 1,  470.) 

Si.  sol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1369.) 

SI.  sol.  in  allyl  mustard  oil.  (Mathews,  J. 
phys.  Chem.  1905,  9.  647.)  • 

Mercuric  iodide,  Hgls. 

Sol.  in  150  (?)  pU.  H2O.     (WartE.) 

1  1.  H2O  at  17.5**  dissolves  0.0403  g.  Hgl,. 
(Bourgoin,  A.  ch.  (6)  3.  429.) 

Sol.  in  about  6500  pts.  HjO.    (Hager.) 

According  to  calculation  from  dectrical 
conductivity  of  HgI,-hAq,  Hgl|  is  much  less 
sol.,  1 1.  H,0  dissolvingonly  0.5  mg.  Hgl,  at 
18".  (Kohkausch  and  Rose,  Z.  phys.  Ch.  12. 
241.) 

1  1.  H2O  dissolves  0.054  g.  Hgl,  at  22^ 
(Rohland,  Z.  anorg.  1898, 16.  412.) 

1  1.  H,0  at  25°  dissolves  about  0.06  g. 
(Morse,  Z.  phys.  Ch.  1902,  41.  731.) 

1  1.  H,0  at  18**  dissolves  4xlO-»  mol. 
(Ab^,  Z.  Elektrochem.  1903,  9.  553.) 

Solubility  in  H.O  at  25** =0.00013  mol. 
liter.    (Sherrill.  Z.  phys.  Ch.  1903,  43.  735.) 

1  1.  H,0  dissolves  0.4  mg.  Hgl,  at  18^ 
(Kohh^usch,  Z.  phys.  Ch.  1904,  60.  356.) 

1  1.  H2O  at  18**  dissolves  0.2  to  0.4  mg. 
(KoUrausch,  Z.  phvs.  Ch.  1908,  64.  168.) 

The  yellow  modification  is  always  deposited 
from  solution  even  in  the  presence  of  an  ex- 
cess of  the  red  form-.  (Gemez,  C.  R.  1903, 
136.  1323.) 

Sol.  in  many  acids,  eroecially  in  HCl,  and 
HI+Aq.  Insol.  in  HC,H,0,+Aq.  (Berthe- 
mot.)    Scarcely  sol.  in  dil.  HN0|+Aq. 

Not  attacked  by  cold  H,S04,  decomp.  by 
hot.    (Ditte,  A.  ch.  1879,  (5)  17.  124.) 

Sat.  solution  in  H,SO,-f  Aq  contains  at 
critical  temp.  (158.2*'),  0.7%  Hgl,.  (Niggli, 
Z.  anorg.  1912,  76.  182.) 

Sol.  m  hot  (NH4),C0„  (NH4),S04,  cold 
NH4CI,  NH4NO3,  or  ammonium  succinate -f 
Aq.    (Wittstein.) 

Sol.  in  HgCl,,  Hg(NO,),,  or  Hg(C,H,0,),+ 
Aq.  Easily  sol.  in  Na,S,Ot-hAq.  Easily  sol. 
in  soluble  iodides -hAq.  More  sol.  in  hot  than 
in  cold  Nal.or  KI-hAq.  When  cone,  1  mol. 
KI  in  hot  solution  dissolves  3  mols.  Hglj,  but 
a  portion  separates  on  cooling.  Balj,  Sri,, 
Mgl,,  and  Cal,  act  in  the  same  way.  Easily 
sol.  in  cold,  more  sol.  in  hot  ZnTf-fAq,  2  mob. 
Hgl,  being  dissolved  to  1  mol.  Znl,.  In  NH4I 
-hAq,  3  mols.  Hgl,  are  dissolved  to  2  mols. 
NHJ.  Abundantly  sol.  in  hot  KCl^  NaCl. 
NH4Cl-fAq,  but  separates  out  on  coohng,  and 
the  trace  remaining  may  be  pptd.  by  HjO, 
2  g.  KCl  in  solution  dissolves  1.166  g.  Hgl,. 
Sol.  in  HgCl,+Aq,  and  very  easily  sol.  in 


alcoholic  solution  of  HgCl,.    (Boullay,  A.  di. 
(2)  34.  346.) 

Solubility  in  MI+Aq  at  25'. 

Salt 

In  10  ccm.  of  the  solution 

MUlimoU  Hgl, 

MilUmob  nit 

Nal 

4.12 
6.22 
9.45 

7.94 
13.85 
22.25 

KI 

1.27 
1.80 
5.10 
7.00 
12.24 

3.03 

3.90 

10.34 

15.54 

25.19 

Cal, 

0.50 
2.61 
4.40 
4.58 
17.06 

0.53 
2.52 

4.68 

4.84 

17.99 

Sri, 

2.12 
3.20 
5.82 
6.94 

2.54 
3.55 
6.39 
6.08 

Bal, 

0.59 

7.42 

8.98 

14.62 

0.99 

7.48 

9.78 

15.08 

(Hens  and  Paul,  Z.  anorg. 

1913,  82.  434.) 

SolubiUty  of  HgI,+KI  in  Rfi. 


Temp  -20*. 


%KI 


50.9 

44.4 

39 

37.4 

37.8 

35.1 

35.5 

26.7 

26.6 

23.7 

14.9 


%  Hgl. 


19.3 

32.4 

48 

53.6 

52.6 

52.2 

51.2 

50.3 

49.4 

40.2 

22.5 


Solid  pba 


KI 


KI+KHgl* 
KHgl, 

KHgI,,H,0 
KHA+Hgl, 


Temp.  -30* 


60.6 

•  KI 

40 
39.6 

53 
52.7 

KI+KHrf, 
KHgi, 

40 

52.2 

40.2 

51.2 

39.3 

.     50.3 

33.7 

49.8 

33 

52 

31.4 

51.7 

KHgl.,  Bfi 

29.1 

52.2 

(Dunningham,  Chem.  Soo.  1914,  106. 368.) 
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Very  sol.  in  KSCN+Aq.  (Philipp,  Pogg. 
1867, 131.  93.) 

Sol.  in  1.09  pte.  cryst.  NajSjOj+Aq. 
(Eder  and  Ulm,  M.  1882.  3.  197.) 

Very  sol.  in  hot  CaCflt-fAq,  less  sol.  in 
BaClj,  KCl  and  NaCl+Aq.  (Lea,  Z.  anorg. 
1896. 12.  341.) 

Solubility  in  normal  Hg(N08)84-Aq  = 
48.0  g.  per  Utre.  (Morse,  Z.  phys.  Ch.  1902, 
41.  731.) 

Extremely  sol.  in  cold  cone.  NH4Br4-Aq. 
(Grossmann,  B.  1903,  36.  1602.) 

Sol.  in  alkali  sulphites  H-Aq.  (Barth,  Z. 
phys.  Ch.  1892,  9.  215.) 

Sol.  in  Ca(OCl),H-Aq;  sol.  in  KOH+Aq. 
(Mdsens,  A.  ch.  (3)  26.  222.) 

Sol.  in  liquid  SO,.  (Walden  and  Cenl^ 
nemwer,  C.  C.  1902,  I.  344.) 

Very  easily  sol.  in  liquid  NH|.  (Franklin, 
Am.  Ch.  J.  1898,  20.  829.) 

SoL  in  SOCli,  S,C1,,  SO,Clj,  warm  AsCli, 
PBp,,  wann  POCli.  (Walden,  Z.  anorg. 
1900,  25.  212.) 

Easily  sol.  in  AsBri.  (Walden,  Z.  anorg. 
1902,  29.  374.) 

loaol.  in  liquid  COs.  (Biichner,  Z.  phys. 
Ch.  1906,  54.  674.) 

More  sol.  in  alcohol  than  in  HsO.  1.  1. 
HiO  contidning  10%  of  90%  alcohol  dis- 
Kdves  0.08  g.  Hgl,.  1  1.  of  alcohol  of  80**  B. 
diasdves  2.851  g.  Hgl,,  1  1.  absolute  alcohol 
diawhres  11.86  g.  Hgl,.  (Bourgoin,  A.  ch. 
(6)  8.  429.) 

SoL  in  130  pts.  cold,  and  15  pts.  hot  90% 
alcobd.    (Hager.) 

100  pts.  absolute  methyl  alcohol  dissolve 
3.16  pts.  at  19.5'';  100  pts.  absolute  ethyl 
alcohol  dissolve  2.09  pts.  at  19.5**.  (de 
Brayn,  Z.  phys.  Ch.  10.  783.) 

0.00842  pt.  is  sol.  in  1  pt.  alcohol  at  15^ 
(Giatier  and  Charpy,  C.  R.  1890,  111. 
647.) 

100  g.  methyl  alcohol  dissolve  3.7  g.  Hgit 
ftt  19*';  ethyl  alcohol,  1.86  g.;  propyl  alcohol, 
1.25  g.;  iaobutyl  alcohol,  at  22.5%  0.51  g. 
(Timofeiew,  Divert.  1894.) 
I  At  15-20%  100  g.  methyl  alcohol  dissolve 
3.24  g.  Hgl,:  ethyl  alcohol,  1.42  g.;  propyl 
,  alcohol,  0.8^  g.  (Rohland,  Z.  anorg.  1898, 
U.412.) 

Solubility  of  Hgl,  in  ethyl  alcoholH- Aq  at  25**. 
Asg.  alcohol  in  100  g.  alcohol +Aq. 
Hgl2»millimols.  Hgls  in  100  cc.  of  the 

Ration. 


A 

Hgl> 

8p.  gr. 

100 

3.86 

0.80325 

95.82 

2.56 

0.80950 

92.44 

1.92 

0.81536 

86.74 

1.38 

0.82996 

78.75 

0.936 

0.84654 

^.63 

0.45 

0.87214 

(Hen  and  Knoch,  Z.  anorg.  1905,  45.  266.) 


Solubility  of  Hglj  in  methyl  alcohol +Aq  at 
25**. 

P=g.  alcohol  in  100  g.  alcohol +Aq. 
H^It»millimols.  Hgl,  in   10  cc.  of  the 
solution. 


0 

47.06 
64.00 
78.05 
100 


Hsis 


0.0013 
0.0098 
0.0347 
0.0981 
0.571 


8p.  gr. 


0.9187 
0.8834 
0.8519 
0.8155 


(Herz  and  Anders,  Z.  anorg.  1907,  52.  165.) 


Solubility  of  Hglj  in  ethyl  alcohol  4-Aq  at  25^ 

P=g.  alcohol  in  100  g.  alcohol +Aq. 
Hgl,  «millimols.  Hgl,  in  10  cc.  of  the  solu- 
tion. 


p 

Hgl, 

Sp.  gr. 

70.01 
100 

0.061 
0.386 

0.8636 
0.8032 

(Herz  and  Anders,  Z.  anorg.  1907,  52.  170.) 


At  15**,  Ipt.  by  weight  is  sol.  in: — 
24813  pts.  H,0. 

30.8  pts.  methyl  alcohol  of  sp.  gr.  at  0.7990. 

70.3  *'   ethyl  «       «   ^    a    ''0.8IOO. 

121.0  **   propyl        "       "   "    "    "0.8160. 

(Rohland,  Z.  anorg!  1899,  18.  328.) 


Solubility  of  Hgl,  in  mixtures  of  methyl  and 
ethyl  alcohol  at  25**. 

P  =  %  methyl  alcohol  in  the  mixtures. 
Hgl,»g.  Hgl,  in  10  ccm.  of  the  solution. 
S  25**/4**=Sp.  gr.  of  the  sat.  solution. 


p 

Hgl, 

S  25V4* 

0 

0.180 

0.8038 

4.37 

0.193 

0.8039 

10.4 

0.208 

0.8046 

41.02 

0.232 

0.8077 

80.69 

0.289 

0.8131 

84.77 

0.296 

0.8140 

91.25 

0.298 

0.8146 

100 

0.316 

0.8156 

(Herz  and  Kuhn,  Z.  anorg.  1908,  58.  164.) 
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Solubility  in  mixtiires  of  methyl  and  propyl 
alcohol  at  25*". 
P  =■  %  propyl  alcohol  in  the  solvent. 
G "g.  Hgis  in  10  ccm.  of  the  solution. 
S»»p.  gr.  of  the  sat.  solution. 


0 

0.316 

23.8 

0.304 

91.8 

0.169 

93.75 

0.167 

96.6 

0.153 

100 

0.142 

S  25V4* 


0.8156 
0.8155 
0.8101 
0.8110 
0.8108 
0.8116 


(Hen  and  Kuhn,  Z.  anorg.  1908,  60. 158.) 

Solubility  in  mixtiu'es  of  propyl  and  ethyl 
alcohol  at  25''. 
P»  %  prop3rl  alcohol  in  the  solvent. 
G  ag.  HgIs  in  10  ccm.  of  the  solution. 
SaSp.  gr.  of  the  sat.  solution. 


p 

G 

8  25^4* 

0 

0.180 

0.8038 

8.1 

0.173 

0.8036(?) 

17.85 

0.165 

0.8043 

56.6 

0.155 

0.8075 

91.2 

0.152 

0.8099 

95.2 

0.144 

0.8108 

100 

0.142 

0.8116 

(Hen  and  Kuhn,  Z.  anoi^.  1908,  60. 161.) 

Solubility  in  100  pts.  amyl  alcohol  equals: 

0.66pts.at    13^ 
3.66   "     "    7V. 
5.30   "     "  100^ 
9.57   r     "  133. 5^ 
(Laszcynski,  B.  1894,  27.  2287.) 

Sp.  gr.  at  16''/4''  of  Hglt+alcohol  contain- 
ing 1.8358%  Hgl, =0.80718;  containing 
1.7119%  =0.80597.  (SchOnrock,  Z.  phys. 
Ch.  1893.  11.  770.) 

Somewhat  sol.  in  ether.  Sol.  in  77  pts. 
ether.  (Saladin.)  Sol.  in  60  pts.  ether. 
(Hager.) 

Sol.  in  cold  ether.  (Francois,  J.  Pharm. 
1897,  (6)  6.  445.) 

Very  d.  sol.  in  anhydrous  ether.    (Hampe.) 

0.62  pt.  is  sol.  in  100  pts.  ether  at  O"". 

0.97  pt.  is  sol.  in  100  pts.  ether  at  36''. 
(Laszcynski,  B.  1894,  87.  2286.) 

Solubility  in  ether « 0.3%  at  ord.  temp. 
(Marsh,  Chem.  Soc.  1910,  97.  2299.) 

Nearly  insol.  in  ether.  (Dunningham, 
Chem.  Soc.  1914, 106.  368.) 

Data  are  given  on  the  system  Hgli+KH- 
ethtf.    (Dunningham.) 

Solubility  at  23**  in  chloroform =0.071%; 
in  ether«0.551%;  in  acetone « 2.005%:  in 
ethyl  alcohol  =2%;  in  methyl  alcohol  = 
3.975%;  in  benzene =0.247%.  (Beckmann 
and  Stock,  Z.  phys.  Ch.  1895, 17. 130.) 


Solubility  in  organic  solvents  at  t*. 


Solvent 


Chloroform 
Tetrachlormethane 
Ethylene  dichloride 
Isobutvl  chloride 
Ethyl  bromide 
Metnyl  alcohol 
Ethyl  alcohol 
Isopropyl  alcohol 
Isobutvl  alcohol 
Methyl  formate 
Ethyl  formate 
Methyl  acetate 
Ether  . 
Acetone 
Acetal 
Chloral 

Epichlorhydrin 
Hexane 
Benzene 
Ethyl  acetate 


100  g.  of  the 

f 

aoKrent  di— »frt 

g.HfI, 

61 

0.163 

75 

O.OH 

85.5 

1.20O 

69 

0.328 

38 

0.773 

66 

6.512 

78 

4.325 

81 

2.265 

ca.  100 

2.433 

36-38 

1.166 

52-55 

2.150 

5&-59 

2.500 

35 

0.470 

56 

3.249 

ca.  100 

2.000 

96 

ca.100 

6.  lis 

67 

0.072 

80 

0.825 

74-78 

4.200 

(Sulc,  Z.  anorg.  1900,  25. 402.) 

Solubility  in  organic  solvents  at  18-20^. 

100  g.  chloroform  dissolve  0.040  ^  JBMJLt' 

100  g.  tetrachlormethane  dissolve  O.OOo  g. 
Hgl,. 

100  g.  bromoform  dissolve  0.486  g.  Hglt. 

100  g.  ethyl  bromide  dissolve  0.643  g. 
Hgl,. 

100  g.  ethyl  iodide  dissolve  2.041  g.  HkI|. 

1(X)  g.  ethylene  dibromide  dissolve  0.748  g. 
Hgl,. 

(Sulc,  Z.  anorg.  1900,  25.  401.) 

1  pt.  ethylene  bromide  dissolves  0.00653 
pts.  HgIs  at  15^  (Gautier  and  Charpy,  C.  R. 
1890,  111.  647.) 

100  pts.  methylene  iodide  CHtIs  dissolve 
2.5  pts.  HgIs  at  15^  16.6  pts.  at  100^,  and  58 
pts.  at  180^.    (Retgers,  Z.  anorg.  8. 252.) 

1  1.  sat.  solution  in  CCI4  at  15*  oontAint 
0.170  g.  Hglj.  (Dawson,  Chem.  800.  1909, 
95.  874.) 

Sol.  in  340  pts.  glycerine.  (Fairley,  Monit. 
Scient.  (3)  9.  685.) 

100  pts.  acetone  dissolve  2.09  pts.  HkIs  at 
25^  (Krug  and  M'Ebx)y,  J.  Anal.  Ch.  6. 
84.) 

Sol.  in  acetone  and  in  methylal.  (Eidmann, 
C.  C.  1899,  II,  1014.) 

Solubility  in  1(X)  pts.  acetone  equals: 


2.83  pts.  Hgl,  at 
3.36    "       ^*     " 

—  r 

18'. 

4.73    "        "    " 

40', 

6.07    "        "     " 

58* 

(Laszczynski,  B.  1894, 27. 2287.) 

100  g.  methyl  acetate  solution,  sat.  at  18*, 
contain    1.10   g.    HgLt.  ^  (Beaoid,    Dissert. 
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100  g.  boiling  methyl  acetate  dowly  dis- 
solve 2.3  g.  Hgls.  (Schroeder  and  Steiner, 
J.  pr.  1909,  (2)  79. 49.) 


Solubility  in  ethyl  acetate  at  t® 


Pts.  sol.  in  100  pt«. 

ethyl  acetate 

t" 

1.49 

—  2 

1.56 

+17.5 

1.64 

21 

2.53 

40 

3.19 

55 

4.31 

76 

(Laazczynski,  B.  1894,  27.  2286.) 

100  g.  ethyl  acetate  anhydrous,  or  sat. 
with  H,0  at  18^  dissolve  at  18%  14.70  g. 
Solubility  increases  somewhat  with 


Hgl 
temp 


(Hamers,  Dissert.  1906.) 


Solubility  of  Hgls  in  ethyl  acetate +Aq  at  25^. 

P«g.  ethyl  acetate  in  100  g.  ethyl  acetate 
+Aq. 

Hgls^millimols.  Hgls  in  10  cc.  of  the 
solution. 


p 

Hgl. 

Sp.  gr. 

4.39 
96.76 
100 

0.0028 

0.412 

0.241 

0.9973 
0.9063 
0.9011 

Hen  and  Anders,  Z.  anorg.  1907,  52.  172.) 


1  pt.  is  sol.  in  68.03  pts.  ethyl  acetote  at  IS"". 
(Naumann,  B.  1910,  48.  316.) 

Solubility  in  diethvl  oxalate  is  12.5%  at 
bpt.  and  2.5%  at  100%  (Reinders,  Z.  phys. 
Ch.  1900,  82.  507.) 


Solubility  in  CSs  at  t**, 


—10 

—  5 

0 

+  5 

10 

15 

20 

25 

30 


100  pta.  sat.  solution 
contain  pta.  Hgli 


0.107 
0.141 
0.173 
0.207 
0.239 
0.271 
0.320 
0.382 
0.445 


(Arctowski,  Z.  anorg.  1894,  6.  267.) 


Solubility  in  CSs. 

100  g.  of  the  sat.  solution  contain  at: 

—86.5*'        —93^        —116^ 
0.024         0.023        0.017  g.  Hgl,. 

(Arctowski,  Z.  anorg,  1896,  11.  274.) 

0.0028  pt.  is  sol.  in  1  pt.  CSs  at  15**.  (Gau- 
tier  and  Charpy,  C.  R.  1890,  111.  647.) 

1  1.  sat.  solution  in  CSs  at  15**  contains 
3.127  g.  Hgls.  (Dawson,  Chem.  Soc.  1909, 
95.  874.) 

Very  sol.  in  liquid  methylamine.  (Qibbs, 
J.  Am.  Chem.  Soc.  1906,  28.  1419.) 

Abundantly  sol.  in  methylamine.  (Fitz- 
gerald, J.  phys.  Chem.  1912,  16.  633.) 

Somewhat  sol.  in  allyl  mustard  oil.  (Math- 
ews, J.  phys.  Chem.  1905.  9.  647.) 

Sol.inSb(CH,)J+Aq. 

Very  si.  sol.  in  Na  citrate +Aq.    (Spiller.) 

1  pt.  CJIi  dissolves  0.00217  pts.  Hgls  at 
15**.  (Gautier  and  Charpy,  C.  R.  1890,  111. 
647.) 

Solubility  in  100  pts.  benzene  equals: 
0.22  pts.  at  15**. 
0.88  "  "  60**. 
0.95  "  "65^ 
1.24  "  "84^ 
(Laszczynski,  B.  1894,  27.  2284.) 

1  1.  C«Hf  dissolves  0.00493  mol.  Hgls  at 
25^    (SherriU,  Z.  phys.  Ch.  1903,  48.  735.) 

100  g.  boiling  phenol  dissolve  10  g.  Hgls. 
(Francois,  C.  R.  1895,  121.  769.) 

SI.  sol.  m  phenol  with  20%  HjO.  Not  very 
sol.  in  acetic  add  at  119**,  in  amyl  acetate  at 
133**^  in  amyl  bromide  at  119**.  Rather  sol. 
in  diethyl  oxalate  at  186**,  in  ethylene  brom- 
ide at  131**,  in  amyl  alcohol  at  137**,  in  amyl 
iodide  at  150**,  in  CHBr,  at  151**,  in  iodo- 
benzol  at  190**,  in  oil  of  turpentine  at  160**. 
Very  sol.  in  benzaldehyde  at  179^  in  methyl-^ 
ene  iodide  at  182**.  (Reinders,  Z.  ph3rs.  Ch.' 
1900,  82.  506.) 

1000  pts.  oil  of  bitter  almonds  dissolve  4 
pts.  Hgls  at  ord.  t«np.;  1000  pts.  olive  oil, 
4  pts.;  1000  pts.  poppy  oil,  10  pts.;  1000  pts. 
nut  oil,  15  pts.:  1000  pts.  castor  oil,  20  pts.; 
1000  pts.  lard  oil,  4.  5  pts.;  1000  pts.  vaseline, 
2.5  pts.;  1000  pts.  benzene,  4  pts.  Sol.  in 
phenol.    (Mehn,  Pharm.  J.  8.  327;  B.  19.-  8 

Solubility  in  aniline. 
S«Temp.  of  solidification. 


Mob. 

s 

Mols. 

s 

Mob. 

8 

per  100 

per  100 

per  100 

6.9 

12** 

19.9 

48.5** 

33.0 

128** 

8.2 

22.5 

25.8 

53.5 

35.6 

140 

10.3 

29 

29.3 

105 

37.5 

147 

14.9 

41.5 

31.7 

122 

39.2 

156 

16.6 

45 

32.4 

(55) 

(Staronka,  Anz.  Ak.  Wiss.  Krakau,  1910. 372.) 
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Solubility  of  Hgis  in  aniline  at  t^ 


g.  Hglt 
t'        per  100  g. 
aniline 


—6.6 

-fO.4 

17.8 

21.1 

26.9 

30.1 

36.2 

42.9 

46. 8» 

48.8 

63.6 

70.82 

76.2 

95.9 

108.  ♦ 

115.7 

137.2 

181.1 

199.1 


23.35 
28.69 
42.85 
47.55 
55.47 
62.05 
75.80 
96.49 

128.1 
163.8 
184.1 
201.6 
246.7 

28i.'8 
285.2 
279 
863.2 


Solid  phaj 


Hgl,  2GiH  jra, 


"  +HgI,(red) 
Hgl,(red) 


Hgl,(red)  + 
Hgl,(y( 


i(yellow) 
iow) 


♦  Transition  point. 
(Pearoe  and  Fry,  J.  phys.  Ch.  1914, 18.  667.) 


Very  sol.  in  boiling  alcoholic  solution  of 
aniline.    (Vohl,  Dissert.  1871.) 

Abundantl>^  sol.  in  hot  benxonitrile  and 
other  aromatic  nitriles.  (Werner,  Z.  anorg. 
1897.  15.  7.) 

Sol.  in  benxonitrile  (0.98  g.  in  100  g.  at 
18"*).  20  times  more  sol.  by  addition  of 
5  g.  KI  to  100  cc;  benzonitrile.  (Naumann, 
B.  1914,  47.  1375.) 

Sol.  in  pyridine.  (Naimiann,  B.  1904,  87. 
4609.) 


Solubility  of  Hgli  in  pyridine. 
S«temp.  of  solidification. 


Mob. 

8 

Mols. 

8 

Mob. 

8 

per  100 

per  100 

per  100 

5 

10^ 

34.6 

107*^ 

51.3 

93.5*^ 

9.8 

42.5 

38.0 

103 

51.6 

96 

15.14 

66.5 

43.0 

97 

52.7 

108 

19.3 

83 

46.7 

88.5 

53.2 

109 

26.3 

102.5 

48.5 

89 

55.4 

122 

29.6 

107 

50.6 

89 

57.9 

135 

(Staronka,  Ans.  Ak.  Wiss.    Krakau,  1910. 

372.) 


Sp.  gr.  at  16**/4**  of  Hgli+pyridine  con- 
tainmg  10.43%  Hgls- 1.1482:  containing 
7.99% -1.1053.  (Schdnrock,  Z.  phys.  Ch. 
1893,  11.  770.) 


Solubility  of  HgIs  in  quinoline. 
S  «» temp,  of  solidification. 


Mob. 
per  100 


4.7 

9.1 

13.2 

23.1 

26.7 


8 


100* 

115.5 

133.5 

138 

145 


Mob. 
per  100 


29.8 
31.4 
35.4 
37.7 
41.6 


8 


151** 

153 

156 

160 

165 


Mob. 
per  100 


43.0 
46.1 
48.8 
49.5 
54.4 


8 


165' 
167 
170 
169. 
166. 


(Staronka,  Anx.  Ak.  Wiss.  Krakau,  1910. 372.) 

Mol.  weight  determined  in  pyridine, 
methyl-  and  ethyl-sulphide.  (Werner,  Z. 
anorg.  1897,  15.  20.) 

More  or  less  sol.  at  high  temp,  in  petroleum 
(bpt.  160-230*),  bromnaphthalene,  pyridine, 
toluidine  and  amyl  aloohoL     (Reinders,  Z. 
phys.  Ch.  1900,  82.  503.) 
Yelhw  modification. 

100  g.  of  sat.  solution  in  acetone  at  25°  con- 
tain 3.0  g.  Hgls.     (Reinders,  Z.  phys.  CL 
1900,  32.  514.) 
Red  modification. 
Solubility  in  alcohol  equals: 
0.717-0.724  g.  in  100  g.  solution  at    (f 
1.044-1.084  g.         "  "         "  25** 

2.10-2.20  g.  "  "         "  50*. 

(Reinders,  Z.  phys.  Ch.  1900,  S2.  522.) 

100  g.  of  sat.  solution  in  acetone  at  25° 
contain  1.95  g.  Hgls.  (Reinders,  Z.  phys. 
Ch.  1900,  32.  514.) 

Hgls  is  moderately  sol.  in  abs.  alcohol  at 
its  b.-pt.  The  solution  has  a  decided  yellow 
color.  On  cooUng,  yellow  crystals  8^>anite 
out.  They  soon  change  to  the  red  modifica- 
tion. 

Readily  sol.  in  hot  amyl  alcohol.  Yellow 
crystals  separate  frc^  the  solution  when 
cooled. 

Readily  sol.  in  allyl  alcohoL  fonning  a 
yellow  solution,  from  which  ydlow  crystals 
separate  on  cooling. 

SI.  sol.  in  acetone,  giving  a  ydlow  solution. 
On  cooling  yellow  plates  separate  fnnn  the 
solution  and  rapidly  turn  red. 

Sol  in  phenol  at  150"*  C.  Solution  has  yel- 
low color  and  yellow  crystab  separate  out 
on  cooling. 

Readily  sol.  in  boiling  boisene.  Saturated 
solution  is  yellow.  The  ydlow  iodkle  sep- 
arates out  on  cooling,  and  changes  n^Hdly 
to  the  red. 

Sol.  in  toluene  giving  yellow  solution,  from 
which  yellow  crystab  separate  on  ooohng. 
They  rapidly  change  to  red. 

Readily  sol.  in  naphthalene  at  temperatures 
above  its  transition  point.  Solution  is  yellow 
and  on  cooling  yellow  crystals  separate  out 

Readily  sol.  m  hot  pseudo-cumene  giviaf 
a  yellow  solution.  On  cooling  gives  yeUow 
crystals.         ^git^edbykiQQSie  .  . 

Readily  sol.  m  ethyl  lodSae  giving  very 
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yellow  solution,  from  which  yellow  crystals 
separate  on  cooling,  which  change  to  red 
rapidly. 

Only  si.  sol.  in  ethyl  bromide,  giving  yellow 
solution  from  which  vellow  crystals  separate 
on  cooling,  which  change  rather  slowly  to 
the  red. 

Sparingly  sol.  in  isopropyl  bromide. 

Moderately  sol.  in  isobutyl  bromide,  giving 
a  pink  solution  from  which  yellow  crystals 
s^^arate  on  cooling,  which  cmmge  slowly  to 
red. 

SI.  sol.  in  ethylidene  chloride.  On  sudden 
cooling  at  IS^  the  iodide  crystallizes  out  in 
ydlow  plates,  which  quickly  change  to  red. 

Spanngly  sol.  in  propjrl  chloridfe,  giving  a 
pink  soluuon,  from  which  yellow  crystals 
separate  on  cooling. 

Readily  sol.  in  ethyl  cyanide,  giving  a 
yellow  solution.  On  cooling  yellow  crystals 
separate  and  rapidly  change  to  j-ed. 

Mod^^tely  sol.  in  benzene  cyanide,  giving 
a  deep  yellow  solution.  On  sudden  cooling 
the  solution  deposits  yellow  crystals,  which 
rapidl3r  turn  rea. 

Rapidly  sol.  in  benzoic  acid  at  high  tem- 
peratures. 

Sparingly  sol.  in  ethyl  acetate,  giving 
yellow  solution. 

Sol.  in  ethyl  propionate. 

Very  sol.  in  ethyl  butvrate,  giving  a  yellow 
solution.  On  cooling  the  iodide  crystallized 
from  the  solution. 

SI.  sol.  in  ethjrl  isobutyrate. 

Readily  sol.  in  methyl  salicylate,  giving 
a  yellow  solution. 

Sparingly  sol.  in  phenyl  salicylate,  giving 
yellow  solution.  On  coolins  ydUow  cr3rstals 
separate  out,  which  gradually  change  to  red. 
(Kastle,  Am.  Ch.  J.  1899,  22.  474.) 

Mercttromercttric  iodide,  Hg^Ie-Hgtls, 
2HgI,. 
Insol.  in  HsO  or  alcohol.    Partially  sol.  in 
KI-hAq.  in  hot  NaCl,  and  NH4C1+Aq,  and 
in  hot  HCl-hAq,  though  very  slowly.    (Boul- 
Uy,  A.  ch.  (2)  M.  345. 

If  ercury  periodide,  Hgle. 

SoL  in  KI+Aq.  Decomp.  by  cold  HtO  or 
alcohol.    (Jdrgensen,  J.  pr.  (2)  2.  347.) 


Mofcttric 


citric    hydrogen    iodide 
acid),HI,HgI,-HHgI,. 


;en    iodide    (lodomercnric 


CrystaDiaes  from  HI-fAq.    (Boullay.) 
Easily  decomp.    (Neumann,  M.  10.  236.) 
3HgIt,    2HI+H,0.      (Francois,    Dissert. 
1901.) 

Iferctiric  nickel  iodide,  Hgl,,  Na,+6H,0. 

S(^.  in  alcohol,  ether,  and  acetone;  not 
deoomp.  by  HtO.  (Dobroserdoff,  C.  C.  1001, 
n.332.) 

2HgIt,  Nili  +6HjO.  Hydroscopic ;  decomp. 
bTHfOisoLinao^oneandether.  (Dobroser- 
doff, C.  C.  1901,  II.  332.) 


Mercuric  potassium  iodide,  Hgis,  KI+ 
l^HA 

Deliquescent  (v.  Bonsdorff).  Permanent; 
deoomp.  by  HsO  into  2KI,  Hgia,  and  HgIs 
(BouUay);  sol.  in  alcohol,  ether,  and  cone. 
HCtHjOi,  but  decomp.  by  other  acids  (Ber- 
themot,  Jf.  Pharm.  14.  186).  Sp.  gr.  of  sat. 
solution  in  HtO»2.4  to  3.1. 

+HiO.  Sol.  in  HfO  with  decomp.  Can 
be  cryst.  from  alcohol.  Very  si.  sol.  in  dry 
ether.  Very  sol.  in  wet  ether.  (Marsh,  Chem. 
Soc.  1910,  97.  2297.) 

Hgl,,  2KI.  Sol.  in  H,0.  (Thomsen  and 
Bloxam,  Chem.  Soc.  41.  379.) 

Sat.  solution  of  KI-fHgl,  in  H,0  at  22.9** 
contains 8.66%  K, 22.49%  Hg  and  52.48%I, 
coirespondinff  to  0.22  mol.  K,  0.11  mol.  Hg 
and  0.45  moL  I.  (Duboin,  C.  R.  1905,  141. 
385.) 

Sp.  gr.  at  16^/4^  of  aqueous  solution  con- 
taining 12.2875%  salt » 1.10148;  containing 
12.2371%»1.1038;  containing  7.9843%- 
1.06491.  (Schdnrock,  Z.  phys.  Ch.  1893,  11. 
782.) 

Sol.  in  methyl  acetate.  (Bezold,  Dissert. 
1906.) 

Sol.  in  ethyl  acetate.  (Alexander,  Dissert. 
1899:  Hamers,  Dissert.  1906.) 

Sol.-  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  87.  4328.) 

Sol.  m  methyl  acetate  (Natunann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1904,  37.  3601.) 

+2H,0.  Sol.  in  alcohol,  ether  and  acetone; 
deoomp.  by  H,0.  (Pawlow,  C.  C.  1901,  I. 
363.) 

Solubility  determinations  show  that  KHgli 
and  KHgli+HfO  are  the  only  double  siuts 
formed  at  20**-30*.  See  HgI,+KI  under 
Hgls.  (Dunningham,  Chem.  Soc.  1914,  106. 
368.) 

Mercuric  rubidium  iodide,  Hgia,  Rbl. 

Sol.  in  alcohol;  decomp.  by  HjO. 

Hgli,  2RbI.  Very  easily  sol.  in  H,0. 
(Grossmann,  B.  1904,  37.  1258.) 

Very  sol.  in  acetic  acid  and  alcohol;  decomp. 
by  HsO.  Stable  in  aq.  solution  in  the  pres- 
ence of  an  excess  of  Hbl.  (Erdmann,  Arch. 
Pharm.  1894,  232.  30.) 

Mercuric  silver  iodide,  Hgls,  2AgI. 

(Wegelius  and  Kilpi,  Z.  anorg.  1909,  61. 
416.) 

Mercuric  sodium  iodide,  Hgls,  Nal. 

Ddiquescent,  and  decomp.  by  much  HsO. 
(v.  Bonsdorff.  Fogg.  17.  266.) 

Sol.  in  alconolTaeoomp.  by  HsO. 

Hgls,  2NaI.  Deliquescent;  sol.  in  HsO  and 
alcohol.    (Boullay.) 

Sat.  solution  of  Nal+HgIs  in  HsO 
24.75**  contains  4.59%  Na,  25%  Hg, 
58.25%  I,  correspondmg  to  0.20  moL 
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0.12  mol.  Hg,  and  0.45  moL  I.   (Duboin,  C.  R. 

1905,  Ul.  385.) 

-f  4HiO.  Extremely  deliquescent.  (Du- 
boin, C.  R.  1906,  148.  314.) 

Mercuric  strontium  iodide,  Hgl|,  Sris  (?). 
Sol.  in  H,0  without  decomp.    (Boullav.) 
+8HjO.    As  Ca  salt.     (Duboin,  d.  R. 

1906.  142.  573.) 

2HgI,,  Sri,  (?).  Deoomp.  bv  much  H/) 
into  sol.  Hgis,  Sri,  and  insol.  Hgl,.  (Boul- 
lay.) 

Mercuric   thorium   iodide,    5HgI,,    Thl4+ 
18H,0. 
Very   deliquescent.     Easily   decomp.    by 

H,0.    (Dubom,  A.  ch.  1909,  (8)  16.  282.) 
5HgI,,  2Thl4+21H,0.    (Duboin.) 
2HgI,,  Thl4+12H,0.    (Duboin.) 

Mercuric  zinc  iodide. 

Deliquescent.  Decomp.  by  H,0.  (v. 
Bonsdorff.) 

Mercuric  iodide  ammonia,  Hgl,,  2NHa. 

Deoomp.  by  NHs  giving  NHg,I  and  NH4I. 
(Francois,  C.  R.  1900,  180.  333.) 

Stable  onljr  in  the  presence  of  excess  of 
ammonia.  Gives  off  NH,  in  the  air.  (Fran- 
cois, J.  Pharm.  1897,  f6)  5.  388;  C.  C.  1897, 
1.  1088.) 

Mercuric  iodide  hydrazine,  Hgl,,  N2H4. 

Decomp.  by  H,0.  THofmann  and  Mar- 
burg, A.  1899,  806.  215.) 

Mercuric  iodide  rubidium  bromide, 
Hgl,,  2RbBr. 
Decomp.  by  HjO.  ^ 

Sol.  in  alcohol  without  decomp.     (Gro^- 

mann,  B.  1903,  86.  1603.) 

Mercuric  iodide  sHver  chloride,  Hgl,,  2AgCl. 
Insol.  in  H,0.    (Lea,  Sill.  Am.  J.  (3)  7. 
34.) 

Mercury  iodoantimonide,  HgaSb42HgI,. 

Sol.  in  HNOi  aqua  regia  and  hot  H,S04; 
insol.  in  HCl.  (Cfranger,  C.  R.  1901,  182. 
1116.) 


Decomp.  ^ 
(Hirzel,  J.  B. 


Mercury  nitride,  Hg,N,. 

Gradually  decomp.  by  HjO, 
cone.  HNO,,  or  HCl+Aq. 
1862. 419.) 

Not  attacked  by  cold,  but  decomp.  by  hot 
dil.  H,S04. 

Sol.  in  acids-f  Aq. 

Sol.  in  ammoniacal  solutions  of  ammoniimi 
salts. 

Insol.  in  excess  of  KNH,.     (Franklin,  Z. 
anorg.  1905,  46. 18.) 

Sol.  in  ammonia  solutions  of  ammoniimi 
salts  and  in  aq.  acid  solutions. 


Very  explosive.    (FrankUn,  J.  Am.  Chem, 
See.  1905,  27.  835.) 
HgN,. 

See  Mercurous  azoimide. 
HgN.. 
See  Mercuric  azoimide. 

Mercurous  oxide,  Hg,0. 

Insol.  in  H,0.  Insol.  in  dil.  HCl  or  HNO, 
-|-Aq.    Sol,  in  warm  cone.  HC,H,OfH-Aq. 

Sol  in  150,000  pts.  HjO.  (Bhaduri.  Z. 
anorg,  1897,  18.  410.) 

Decomp.  by  H,0  or  weak  bases  (Rose), 
(NH4),CO,-|-Aq  (Wittstein),  KNO,+Aq 
(Rose),  KI-fAq  (Berthemot),  or  cone. 
NH4C1-|-Ag  (Pagenstecher)  into  HgO  and 
Hg,  or  HgCl,,  etc 

SI.  decomp.  by  alkali  chlorides  H-Aq  with 
formation  of  HgCl,,  which  disBolves, 
(Miahle.)      . 

SI.  sol.  in  alkali  cyanides -|-Aq.     (Jahn.) 

Insol.  in  KOH,  and  NaOH-hAq. 

Insol.  in  liquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Insol.  in  alcohol  and  ether. 

Mercuric  oxide,  HgO. 

Sol.  in  20,000  to  30,000  pts.  H,0.  (Bineau, 
C.R.41.509.) 

Sol.  in  200,000  pts.  H,0.  (WaUace,  Ch. 
Gaz.  1868.  345.) 

Ordinary  coarse  HgO  is  sol.  in  H,0  to 
the  extent  of  50  mg.  per  1.  at  25°,  but  when 
finely  powdered  the  solubility  increases  to 
150  mg.  per  1.  (Hulett,  Z.  phys.  Ch.  1901, 
87.  406.) 

Red  modification  is: — 

Sol.  in  19,500  pts.  H,0  at  25**;  in  2,600  pts. 
H,0  at  100^  (Schick,  Z.  phys.  Ch.  1903, 
42.  172.) 

1  1.  H2O  dissolves  50  mg.  red  modification 
of  HgO  at  25^  (Hulett,  Z.  phys.  Ch.  1901, 
87.  406.) 

Yellow  modification  is: — 

Sol.  in  19,300  pts.  H,0  at  25**:  in  2400  pts. 
at  100^  (Schick,  Z.  phys.  Ch.  1903,  42. 
172.) 

Sol.  in  acids.  Insol  in  H,P04  or  H^i\fl04-h 
Aq.    (Haack,  A.  262.  190.) 

Scarcely  attacked  by  H,C,04+Aq.  (Mfl- 
Ion,  A.  ch.  (3)  18.  352.) 

Solubility  of  HgO  in  HF  at  26**. 
HgBg.-atoms  Hg  in  1  1.  of  the  solution. 


He 


0.0125S 

0.0247 

0.0629 

0.1168 

0.2586 


(Jaeger,  Z.  anorg.  1901,  2T.  26.) 
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SohibOity  of  HgO  in  HF  is  decreased  by  the 
addition  of  KF,  which  proves  the  non- 
existence of  complex  fluorides.    (Jaeger.) 

Insol.  in  H»As04,  HjP04  and  in  primary 
and  secondary  alkali  salts  of  these  acids. 
(Haack,  A.  1891,  262.  190.) 

Sol.  in  hot  NH^Cl-f-Aq,  less  in  NH«N08+ 
Aq.   (Brett.) 

InsoL  in  KOH,  or  NaOH+Aq. 

Decomp.  by  alkali  *  chlorides +Aq  into 
HgClj,  which  dissolves.  (Miahle,  A.  ch. 
(3)  5.  177.) 

Sol.  in  Fe(NO,),.  and  BirNO,),+Aq  with 
pptn.  of  oxides.   SoLinKI+Aq.    (Persoz.) 

Very  sol.  in  acid  sulphites -pAq.  (Barth, 
Z.phyB.  Ch.  1892,  9.  192.) 

Completely  sol.  in  cone.  CaClj,  BaCls, 
MgCl,,  and  SiCl,+Aq.  (Andr^,  C.  R.  1887, 
104.  431.) 

Solubility  in  Ag  salts+Aq.  100  g.  Ag,S04 
in  aqueous  solution  dissolve  13  g.  HgO.  Sol- 
ubility in  AgNO,H-Aq  is  15.6  :  100;  in  Ag 
acetate+Aq  is  1.137:100.  (Finci,  Gaaz. 
ch.  it.  1911,  41.  (2)  545.) 

Much  less  sol.  in  KCl  and  NaCl+Aq 
than  in  H,0.    (Schoch.) 

Sol.  in  U(NO,),,  A1(N0,),  and  Fe(NO»),+ 
An.    (Mailhe.  A.  ch;  1902,  (7)  27.  373.) 

Very  si.  sol.  in  cold  Hg(CN),-f-Aq,  abun- 
dantly sol.  at  75^*  with  evolution  of  HCN. 
(Barthe,  J.  Pharm.  1896,  (6)  8.  183.) 

Sol.  in  cold  or  hot  alcoholic  NH4SCN  in 
large  amounts.  (Fleischer,  A.  1875,  179. 
225.) 

Completely  sol.  in  KI-f-Aq.  (Jehn,  Arch. 
Pharm.  1873,  201.  97.) 

Solubility  of  red  or  yellow  modification  in 
N/50  KCl+Aq  is  about  25%  greater  than 
inpure H,0.    (Schick,  Z.  phys.  Ch.  1903,  42. 

InsoL  in  liquid  HF. 
1905,  46.  2.) 

Insol.  in  liquid  NHa 
1898,  90.  8290 

InsoL  in  liquid  NH|. 
J.  1898, 20. 829.) 

SoL  m  alcoholic  solution  of  hydroxylamine 
hydrobromide  below  0°.  (Adams,  Am.  Ch. 
J.   1902,    28.   216.) 

Insol.  in  alcohol. 

Sol.  in  trichloracetic  acid+Aq.  (Brand, 
J.pr.  1913,  (2)88.342.) 

iDsol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Inaol.  in  acetone.  (Naumann,  B.  1904, 
87.  4329.) 

When  freshly  pptd.,  is  insol.  in  acetone4" 
Aq.  evoi  on  warmmg,  but  easily  sol.  if  liquid 
is  made  alkaline  by  NaOH.  InsoL  in  aceto- 
phenone  even  after  long  warminff  at  100**. 
SoL  in  acetaldehyde  and  much  HsO  and  a 
little  NaOH.  (Auld  and  Hantzsch,  B.  1905, 
88.2880.) 

Sol.  in  formamide.  (Fischer,  Arch.  Pharm. 
1894,  282.  329.) 

Very  sol.  in  ethylene  diamine.    For  1  mol. 


(Franklin,  Z.  anorg. 
(Gore,  Am.  Ch.  J. 
(Franklin,  Am.  Ch. 


HgO,  7-10  mols.  etlwlene  diamine  are  neces- 
sary.   (Traube  and  L6we,  B.  1914*47.  1910.) 

Easily  sol.  in  benzamide.  (Dessaignes, 
A.  ch.  1852,  (3)  84. 146.) 

When  freshly  pptd.,  is  sol.  in  picric  acid-h 
Ao.    (Varet.  C.  R.  1894, 119.  560.) 

Sol.  in  alkaline  solution  of  phenol  disul- 
phonic  acid.  (Lumi^re  and  Chevrotier,  C.  R. 
1901.  132.  145.) 

Sol.  in  nucleic  acid+Ag  when,  freshly 
pptd.    (Schweckerath^  Pat.  1899.) 

SoL  in  gum  arable +Aq.  (Peschier,  J. 
Pharm.  1896,  (6)  8.  509.) 

Mercuric  oxybromide,  HgBri,  HgO. 

(Andr^,  A.  ch.  (6)  8.  123.) 

HgBr,,2HgO.    (Andr^.) 

HgBra,  3HgO.  (a)  Ydlotv.  InsoL  in  cold, 
si.  sol.  in  hot  HtO.  Easily  sol.  in  alcohol. 
(L6wig^) 

(5)  Brown,  Insol.  in  alcohol.  (Rammels- 
berg,  Pogg.  66.  248.) 

HgBra,4HgO.    (Andr6.) 

InsoL  in  ord.  solvents.  Decomp.  by  al- 
kalies and  acids.  (Fischer  and  von  Warten-' 
burg,  Ch.  Z.  1903,  26.  894.) 

2HgBrs,  7HgO.  Readilv  decomp.  by  acids 
and  alkaUes.    (Fischer  and  von  Wartenburg.) 

Mercurous  oxychloride,  HgsO,  2HgCl. 

Min.    Egleslonite. 

Decomp.  by  hot  HCl  and  by  HNO,. 
(Moses,  Am.  J.  Sci,  1903,  (4)  16.  253.) 

Mercuric  oxjrchloride, 

HgO,  HgCl,.  Less  sol.  than  HgClj,  but 
not  isolated.  (Thlimmel.)  Decomp.  by 
cold  H,0.    (Andr6.  A.  ch.  (6)  8.  118.) 

HgO,  2HgCls.  Decomp.  by  warm  HiO  or 
cold  alcohol  into  2HgO,  HgClj.  (ThQnmiel, 
Arch.  Pharm.  (3)  27.  589.) 

Decomp.  by  HjO.  Not  decomp.  by  al- 
cohol.   (Arctowski,  Z.  anorg.  1895,  9.  178.) 

2HgO,  HgCls.    TwomodificaHons, 

A.  Red.  Insol.  in  HsO;  decomp.  by  alkali 
carbonates,  or  chlorides +Aq  into  4HgO, 
HgClj. 

Acted  upon  by  cold  alkali  carbonates  and 
alkali  chlorides  4- Aq.  (Schoch,  Am.  Ch.  J. 
1903,  29.  335.) 

Not  decomp.  by  H|0  at  ord.  temp.  (ThCim- 
mel.) 

Very  si.  sol.  in  cold,  completely  sol.  in 
hot  HaO.    (Haack,  A.  1891,  262.  189.) 

A  small  amt.  of  HNOs  converts  it  into  a 
white  powder;  more  HNOj  dissolves  it. 
(Haack.  A.  1891,  262.  189.) 

B.  Black.  Not  decomp.  by  alkali  chlorides, 
or  carbonates -f-Aq.    (Thttmmel.) 

Not  affected  by  boiling  alkali  carbonates 
or  alkali  chlorides -|-Aq.  (Schoch,  Am.  Ch. 
J.  1901,  29.  335.) 

InsoL  in  cold  and  hot  H2O  and  alcohol. 

Sol.  in  acid.    (Van  Nest,  Dissert.  1909.) 

Not  changed  by  HsO.  (Blaas,  Miner. 
Mitt.  (2)  2.  177.) Digitized  by  ^OOQ^ie 
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Sol.  in  HNO,  or  HCl+Aq.    (Blaas.) 
Not  changed  by  alcohol.    (Blaas.) 
+HHaO.    (Rfiy,  A.  1901,  816.  265.) 
3HgO,  HgCl,.     Decomp.  by  warm  HjO. 
(ThUmmel.) 
Not  attacked  by  cold  H,0.    (Andi^.) 
Ppt.    (Tarugi,  GaM.  ch.  it.  1901,  81.  313.) 
Decomp.  by  HiO.     Not  decomp.  by  al- 
cohol.   (Arctowski,  Z.  anorg.  1895,  9.  178.) 
Three  modificcUians. 

a.  Prisms.    Decomp.  by  boiling  HtO. 

b.  Brick-red,  amorphous. 

c.  Yellow  plates. 

(Schoch,  Am.  Ch.  J.  1903,  29.  337.) 

Yellow  phtea, 

Decomp.  by  hot  H^O.  Na,COa  or  NaOH-f- 
Ag.  Sol.  in  KHCX),+Aq.  Insol.  in  cold  dil. 
HNO,.    (Tarugi.) 

4HgO,  HgCL.  Decomp.  by  H,0.  Not 
decomp.  by  alcohol.  (Arctowski,  Z.  anorg. 
1895,  9.  178.) 

Two  modifications, 

A.  Yellow  plates. 

Easily  sol.  in  acids.  Insol.  in  alcohol  and 
•ether.  Decomp.  by  KOH.  (Dukelski,  Z. 
anorg.  1906,  49.  336.) 

B.  Brown,  amorphous. 

Easily  sol.  in  acids.     Decomp.  by  KOH. 

Insol.  in  alcohol  and  ether.  (Dukelski, 
Z.  anorg.  1906,  49.  336.) 

5HgO,  HgCU.    (MiUon.) 

Does  not  exist.    (ThUmmel.) 

6HgaHgCl,.    Does  not  exist.    (T.) 

H-HjO.  Insol.  in  cold  HaO.  (Roucher,  A. 
ch.  (3)  27.  353.) 

Does  not  exist.    (T.) 

7HgO,  4HgCl,.    (Roucher.) 

Does  not  exist.    (T.) 

Mercuromercuric  ozychloride,  HgsOCl. 

Min.  Terlingunitc. 

Decomp.  by  HCl  and  HNO,. 

Slowly  decomp.  by  cold  acetic  acid  when 
powdered.  (Hillebrand  and  SchaUer,  J. 
Am.  Chem.  Soc.  1907,  29.  1190.) 

Mercuric  strontium  ozychloride.  HgO,  SrCla 
H-6H,0. 
Decomp.  by  H,0.    (Andr^,  C.  R.  104. 431.) 

Mercuric  ozyfluoride,  HgO,  HgFa-hH,0. 

Decomp.  by  H,0.  Sol.  in  dil.  HNO,+Aq. 
(Finkener.) 

Mercuric  oiyiodide,  3HgO,  Hgl,. 

Decomp.  by  H,0.  Sol.inHlH-Aq.  (Weyl, 
Pogg.  181.  524.) 

Mercuric  oxyphosphide,  HgiP,04. 

Decomp,  by  H,0.  (Partheil  and  van 
Haaren,  Arch.  Pharm.  1900,  288.  35.) 

Mercuric  ozyselenide,  2HgSe,  HgO. 

Easily  sol.  in  aqua  regia.  (Uelsmann,  A. 
116.  122.) 


Mercury  phosphide,  Hg,Pt. 

Insol.  inHjO^HNO,,  orHCl-f-Aq.  EasQy 
sol.  in  aqua  regia.    (Granger,  C.  R.  116.  229.) 

Hg J>4.    (Granger,  C.  N.  1898,  77.  229.) 

Mercury  phosphochloride,  PaHg,,  3HgCl,-h 
3H,0. 

See    Dimercuriphosi^onlum    mercuric 
chloride. 

Mercury  phosphosulphide,  2HgS,   P,S. 
Hj^,  P,S. 

2HgS,  P,S,.    (BeraeUus.) 
3HgS,  P,S,.    (Baudrimont,  C.  R.  66.  323.) 
2HgS,  P,S,.     (BerzeUus,  A.  47.  256.) 

Mercuric  selenide,  HgSe. 

Sol.  in  cold  aqua  regia  when  crystalline. 
When  precipitated  shows  the  same  propoties 
towards  solvents  as  mercuric  sulphide.  (Reeb 
J.  Pharm.  (4)  9.  173.) 

Min.  Tilmannite,    Sol.  only  in  aqiia  regia. 

Mercuric  selenochloride,  2HgSe,  HgCl,. 

Insol.  in  boiling  HCl,  HNO,,  or  H,S0«+ 
Aq.  Easily  sol.  in  aqua  regia  and  a  mixture 
of  H2S04andconc.  IlNO,+Aq.  (Udsmann, 
J.  B.  1860.  92.) 

Mercurous  sulphidei  HgtS. 

Insol.  in  H,0,  dil.  HNO,,  hot  NH4OH,  or 
(NH4),S + Aq.  Sol.  in  KOH  +Aq  with  separa- 
tion of  Hg.    (Rose.) 

Does  not  exist;  only  mixtures  of  Hg  and 
HgS  are  formed.    (Barfoed,  J.  pr.  98.  230.) 

See  also  Baskerville,  J.  Am.  Chem.  Soc. 
1903  26.  799.) 

Not  attacked  bv  HNO,  below  0*.  but  at- 
tacked by  dil.  ifNO,  and  HCl+Aa  when 
temp,  is  increased.  Sol.  in  Na^S  or  K,S  but 
Hg  soon  ppts.  (Antony  and  Sestini,  Gati. 
ch.  it.  1894,  24,  (1)  194.) 

Mercuric  suli^de,  HgS. 

Insol.  in  HjO. 

Pptd.  as  a  brown  coloration  in  preseooe  of 
20,()00  pts.  HsO,  and  as  a  green  coloration  in 
presence  of  40.000  pts.  H,0.     (LaasaLnie.) 

Much  less  sol.  in  HtO  than  AgtS  or  CuiS. 
(Bodlander,  Z.  phys.  Ch.  1898,  27.  64.) 

1  1.  H,0  dissolves  0.05X10-«  mols  Hg8  at 
18^    (Weigel,  Z.  phys.  Ch.  1907.  68.  294.) 

Sol.  in  cold  cone,  and  in  hot  dil.  HI+Aq  or 
HBr-hAq.  (Kekul6,  A.  Suppl.  2. 101.)  Very 
si.  decomp.  by  hot  cone.  HCl+Aq.  Not  at- 
tacked by  hot  HNO,-f  Aq.    Sol.  in  coM  aqua 

^^t  attacked  by  4-N  HNO,  or  4-N  HNOi 
+4-N  H9SO4  at  ord.  temp,  even  after  many 
days.  Byaotion  of  a  mixture  of  equal  Tohunfls 
of  4-N  HNO,  and  cone.  H,S04,  there  was 
slight  action  on  pptd.  BgS  after  14,  more 
action  after  62  da>^.  If  HgS  is  boiled  with 
the  4-N  acids,  oxidation  takes  place  most 
rapidly  with  4-N  HNO,,  then  the  mixture 
66.79^ 4-N  H.S<^^^^otTglSNO^  the^ 
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33.3%  4r-N  H,S04+66.7%  4r-N  HNO,,  and 
lastly  4r-N  HsS04  alone.  (Moore,  J.  Am. 
Chem.  Soc.  1911,  88.  1094.) 

Cold  cone.  HsS04  does  not  attack  red  or 
black  HgS,  but  they  are  attacked  by  hot  add. 
(Berthdot,  A.  ch.  1898,  (7)  14.  198.) 

Freshly  pptd.  HgS  is  insol.  in  dil.  KCN+ 
Aq.    (Berthdot.) 

Sol.  in  KjS+Aq,  but  readily  only  in  pres- 
^ce  of  free  alkali.  (Bruhner,  rogg.  15.  596.) 
Insol.  in  boiling  KOH-f  Aq. 

Sol.  in  KSH  or  NaSH+Aq.  Very  si.  sol. 
in  cold  yellow  (NH4)tS+Aq.  Insol.  in  KCN 
or  NatSiOa+Acj.    (Fresenius.) 

Easily  sol.  in  conc.^NatS  or  KjS+Aci, 
even  in  {^ence  of  KOH  or  NaOH.  Insol.  in 
(NH4)jS-fAq.  Sol.  in  CaS,  BaS,  or  SrS-f-Aq. 
InsoL  in  NaSH  or  KSH+Aq.  (de  Koninck, 
Z.  angew.  Ch.  1891.  51.) 

Solubility  in  NaSH  is  verv  small  in  com- 
parison with  that  in  Na«S-fAq.  (Knox, 
Trans.  Faraday.  Soc.  1906,  4.  30.) 

Solubility  in  BaS  is  practically  equal  to 
thatinNatS.    (Knox.) 

All  crvst.  modifications  are  sol.  in  cone. 
KjS  and  in  cone.  NajS+Aq.  (Allen  and 
Crenshaw,  Am.  J.  Sci.  1912,  (4)  84.  368.) 

Sol.    in    potassiimi    thiocarbonate+Aq. 
(Roeenbladt.  Z.  anal.  26.  15.) 

Sol.  in  alkali  sulpho-molybdates,  -tung- 
states,  -vanadates,  -arsenates,  -antimonates, 
and  -stannates.    (Storch,  B.  16.  2015.) 

1  1.  BaS]Hs+Aq  containing  50  g.  Ba  dis- 
solves no  HgS  in  the  cold,  but  50-60  g.  at 
40-50**. 

Insol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
1898,  20.  829.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
n.  1014.) 

Insol.  in  pyridine.  (Schroeder,  Dissert. 
1901.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  48.  314.) 

Exists  in  a  colloidal  state,  sol.  in  HsO. 
(Winnsinger,  Bull.  Soc.  (2)  49.  452.) 

Min.  Cinnabar,  Insol.  in  HsO,  alcohol, 
dfl.  adds,  or  alkaline  solutions. 

Decomp.  by  hot  dil.  HNOs+Aq.  Not 
decomp.  by  HCl+Aq,  but  easily  oy  hot 
H1SO4  or  aqua  regia.  Easily  sol.  in  CuClt+ 
Aq.    (Karsten.) 

Sol.  in  a  mixture  of  NasS  and  NaOH  when 
present  in  the  proportion  of  H^S  :  2Na]S. 

Sol.  in  pure  NatS+Aq  or  m  mixtures  of 
Na^  and  NaSH -fAq.  Insol.  in  cold  NaSH + 
Aq,  but  sol.  on  warming  with  evolution  of 
HJS.    (Becker,  Sill.  AmTj.  (3)  88.  199.) 

Insol.  in  acetone.    (Krug  and  M'Elroy.) 

Cinnabar  is  eadly  sol.  m  20%  HBr+Aa. 
(Rifling  and  Lenher,  J.  Am.  Chem.  Soc.  1896, 
18.96.1 

Sol.  in  SsCls.  (Smith,  J.  Am.  Chem.  Soc. 
1898,  90.  291.) 

Mercttric  platinum  sulphide. 
See  Sqlphoplitjimte,  mercuric 


Mercuric  potassium  sulphide,  KsS,  2HgS. 

Decomp.  into  its  constituents  by  HsO;  de- 
comp. by  HCL  and  HNOi+Aq,  and  by  hot 
KOH,  and  NH40H+Aq.  (Schneider,  Pogg. 
127.  488.) 

KSt  HgS+5H,0.  Decomp.  by  HiO  or 
alkalies.    (Weber,  Pogg.  97.  76.) 

+H,0.    (Ditte.) 

+7H,0.  Sol.  in  KjS+Aq.  (Ditte,  C.  R. 
98. 1271 ) 

k,S,  *5HgS+5H,0.  EasUy  decomp.  by 
H,0.    (Ditte.) 

Mercuric  sodium  sulphide,  HgS,  NasS+ 
8H,0. 

Decomp.  by  HsO  or  alkalies. 

5HgS,  2Na,S+3H,0.  Decomp.  by  HsO. 
(Knox,  Trans.  Faraday  Soc.  1908,  4.  36.) 

Mercuric  sulphobromide,  2HgS,  HgBrs. 

Insol.  in  HsO.  Not  attacked  by  boiling 
HNO,  orHsS04.    (Rose.) 

Mercuric  sulphochloride,  2HgS,  HgCls. 

Insol.  in  HsO,  cold  or  hot,  dil.  or  cone. 
HNO,,  HsS04,  or  HCl+Aq.  (Rose,  Pogg.  18. 
590 

Uecomp.  by  hot  aqua  regia. 

Bv  boiW  with  dil.  HNO,,  HsS04  and 
HCl,  Hg  and  CI  go  into  solution.  (Hamers, 
Dissert.  1906.) 

Insol.  in  HsO  and  HsS04.  Partly  sol.  in 
HCl  and  HNO,;  easily  sol.  in  aqua  regia. 
(Alexander,  Dissert.  1899.) 

Sol.  in  aqua  regia.  (Denig^,  Bull.  Soc. 
1915,  (4)  17.  356.) 

3H^,  HgCls.  Properties  as  the  above 
comp.    (Poleck  and  Goercki,  B.  21.  2415.) 

4HgS,  HgCls.    As  above.    (P.  and  G.) 

5HgS,  HgCls.    As  above.    (P.  and  G.) 

Insol.  in  alkali  sulphides  and  in  fiuning 
HNO,:  decomp.  by  NaOBr-f-Aq  and  by 
KOH.    (Bodroux,  C.  R.  1900,  180.  1399.) 

SI.  sol.  in  solutions  of  alkali  sulphides  unless 
heated.    (Berzelius.) 

Easily  sol.  in  alkali  sulphides +Aa;  slowly 
sol.  in  alkalies  or  alkali  hydrosulphiaes+Aq. 
(Atterberg,  J.  B.  1878.  258.) 

Mercurous  sulphote/rachloride,  HgsSCU. 

Decomi>.  b]r  HsO  with  separation  of  S, 
HgCls  going  into  solution.  (Capitaine,  J. 
Pharm.  26.  525.) 

Mercuric  sulphofluoride,  2HgS,  HgFs. 

Decomp.  byboiling  HsO.  Not  decomp.  by 
hot  HCl  or  HNO,H-Aq,  but  gives  HF  with 
hot  HsS04+Aq.    (Rose,  Pogg.  18.  66.) 

Mercury  sulphoitimide,  HgNsS,  NH,. 
Ppt.    (Ruff,  B.  1904,  87.  1585.) 

Mercuric  sulphoiodlde,  HgS,  Hgl,. 
Ppt.    (Ranmielsberg,  Pogg.  48.  175.) 
2HgS,  Hgls.    (Pahn,  C.  C.  1868,  ^ ^  ^ 
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Insol.  in  min.  acids  with  exception  of  aqua 
regia.    (Hamers,  Dissert.  1906.) 

Mercuric  sulphoiodide  ammonia,  2HgS, 

Hgl„  NaT 

(Foereter,  Ch.  Z.  1895,  19.  1895.) 

Mercuric  telluride,  HgTe. 

Min.  Colaradoiie.  Sol.  in  boiling  HN0|+ 
Aq  with  separation  of  HsTeOa. 

Metastannic  add. 
See  Stannic  add. 

Molybdatoiodic  add. 
See  Molybdoiodic  add. 

Molybdenumi  Mo. 

Not  attacked  by  HCl,  HF.  or  dil.  H,S04+ 
Aq.  Sol.  in  cone.  HjSO*.  Very  easil^r  sol.  in 
aqua  regia.  Oxidised  by  HNOi+Aq  either  to 
molybdenum  oxide,  which  dissolves  m  HNOs, 
or,  if  HNO«  is  in  excess,  to  molybdic  acid, 
which  remains  undissolved. 

Attacked  by  HN0|+Aq  containing  3-70% 
HNO»,  but  only  slowly  by  70%  acid,  with 
formation  of  insol.  white  powder;  much  more 
vigorously  by  50%  acid,  in  which  case  a  dear 
solution  is  formed.  (Montemartini,  Gazz.  ch. 
it.  22.  384.) 

Not  attacked  by  alkalies +Aq.  (Bucholz, 
Scher.  J.  9.  485.) 

With  a  sp.  gr.  9.01,  the  metal  is  malleable 
and  sol.  in  a  mixture  of  HF  and  HNOs;  sol. 
in  fused  KClOs.  (Moissan,  Bull.  Soc.  1895, 
(3)  18.  966.) 

Ductile  Mo  is  moderately  quickly  attacked 
by  HNO,,  H,S04  and  HCl.  (Rnk,  Met. 
(jhem.  Eng.  1910,  8.  341.) 

Not  immediately  attacked  by  cold  dil. 
HNOa.  Not  attacked  by  dil.  and  cone. 
H,S04.  Boiling  dil.  HCl+Aq  does  not  at- 
tack; cone,  dissolves  traces  by  long  heating. 
Sol.  in  aqua  regia.    (Lederer,  Dissert.  1911.) 

Dil.  HCl  dissolves  20.3%  Mo  at  110**  in 
18  hrs.  More  slowly  sol.  in  HCl  (sp.  gr. 
1.15). 

Insol.  in  dil.  H,S04  at  110**.  Slowly  sol. 
in  cone.  HjS04  (sp.  gr.  1.82)  at  110**,  rapidly 
sol.  at  200**-250^ 

Slowly  sol.  in  cone.  HNOi  (sp.  gr.  1.40), 
rapidl^r  sol.  in  dil.  HNOj  (sp.  gr.  1.15). 

Rapidly  sol.  in  hot  aqua  regia.  Insol.  in 
hot  or  cold  HF.  (Ruder,  J.  Am.  Chem.  Soc. 
1912  84.  388 ) 

Insol.  *in  KOH-hAq.  Sol.  in  fused  KOH. 
(Ruder,  J.  Am.  Chem.  Soc.  1912,  84.  389.) 

'Insol.  in  liquid  NHt.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Mdybdenum  adchloride. 
See  Molybdenyl  chloride. 


Mdybdenum  amide,  OH.MoOs.NHt. 

Very  unstable.  Insol.  in  abs.  alcohol. 
(Fleck,  Z.  anorg.  1894,  7.  353.) 

Molybdenum    amide    nitride,    MoftNi»H4» 
4MoN,,  Mo(NH,),. 
Not  attacked  by  HCl,  or  dil.  HNO,+Aq. 
(Uhrlaub.) 

Mdybdenum  amidochloride,  Mo9(NHs)iCU. 
Insol.  in  HsO  and  dil.  adds.    (Rosenheim, 
Z.  anorg.  1905,  46.  317.) 

Mdybdenum  amidochloride  ammonia, 
Moa(NH,),Cl,,  lONH,. 
Unstable  in  the  air.    (Rosenheim,  Z.  anorg. 
1905,  46.  319.) 

Molybdenum  boride,  MotB4. 

Moderatdy  attacked  by  hot  oonc.  adds 
and  vigorously  by  hot  aqua  regia.  (Tudcer 
and  Moody,  Chem.  Soc.  1902,  81.  17.) 

Mdybdenum  iibromlde,  MoBrt «  Mo»Br3ri. 
See  Bromomdybdenum  bromide. 

Mdybdenum  (rtbromide,  MoBrs. 

Not  deoomp.  by  HjO.  Boiling  oonc.  HCl, 
and  cold  dil.  HNC>s+Aq  do  not  attack  appre- 
ciably. Dil.  alkalies  act  slowly,  but  deoomp. 
with  separation  of  MotOi  on  broiling.  (Blom- 
strand,  J.  pr.  82.  435.) 

Mdybdenum  /Wr/ibromide,  MoBr4. 

Rapidly  deliquescent,  and  easily  soL  in 
HsO.    (Blomstrand,  J.  pr.  82.  433.) 

Mdybdenum  bromochloride,  etc 
See  Bromomdybdenum  chloride,  etc 

Mdybdenum  bronze. 
See  Mdybdate  mdybdenum  oxide,  aodiom. 

Molybdenum  carbide,  MotC. 

Insol.  in  HNO|.  (Moissan,  BulL  Soo. 
1895,  (3)  18.  967.) 

MoC.  Does  not  deoomp.  H^O  even  at 
500-600^  Slowly  attacked  by  hot  HCl,  HF 
and  hot  cone.  HsS04.  Easily  decomp.  by 
HNO,.  Not  attacked  by  NaOH+Aq  or 
KOH+Aq.  (Moissan  and  Hoflfmann,  C.  R. 
1904,  188.  1559.) 

Mdybdenum  carbonyl,  Mo(CO)t. 

Quicklv   attacked   by   bromine.      Sol.   in  . 
ether  or  benzene.    (Mond.  Hirts  and  Cowap, 
Chem.  Soc.  1910,  97.  808.) 

Mdybdenum  bichloride,  MoCli»MoiCl4Cli. 
See  Chloron 
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Molybdenum  trichloride,  MoCls. 
Insol.  in  HjO  or  boUlng  cone.  HCl+Aq. 

Easily  sol.,  especially  when  heated,  in  HNOj 

+Aq.    Sol.  inH,S04.    Decomp.  by  NH4OH, 

KOH,  or  NaOH+Aq. 
SI.  sol.  in  alcohol.    (Leichti  and  Kempe.) 
Practically   insol.   in   alcohol   and   ether. 

(Hampe,  Ch.  Z.  1888,  12.  5.) 

Mdybdenain  (6/rachloride,  M0CI4. 

Deliquescent.  Hisses  with  little  HjO,  but 
only  partly  sol.  in  more  HsO.  Only  si.  sol.  in 
oonc.  HCl+Aq.  Sol.  in  H,S04  or  HNO,+ 
Aq.  Partly  sol.  in  alcohol  and  ether.  (Liechti 
aiHi  Kempe.) 

Mdybdenain  pefi^ichloride,  MoCU. 

Very  deliquescent.  Sol.  in  HjO  with  ex- 
treme evolution  of  heat.  Sol.  in  HCl,  HNOi, 
orH,S04+Aa. 

When  freshly  prepared,  is  incompletely  sol. 
in  HfOy  but  after  standing  is  easily  sol.  with 
hissing.    (Kalischer,  Dissert.  1902.) 

Sol.  in  a  small  amt.  of  cone.  HCl.  (Hampe, 
Ch.  Z.  1888,  12.  5.) 

Sol.  in  absolute  alcohol  or  ether.  (Liechti 
and  Kempe.) 

Sol.inCHClsandinCCU.  Sol.  with  hissing 
in  many  organic  solvents  (ethers,  alcohols, 
ketones^  aldehydes,  acids,  acid  esters,  acid 
anhydrides,  amines).  Sol.  in  cinnamic  alde- 
hyde.   (Kalischer,  Dissert.  1902.) 

Mdybdenum  hydroxy!  chloride,  Mo(OH)sCls. 
Easily  sol.  in  H,0.     (Debray,  C.  R.  46. 
1101.) 

Mdybdenum  tetrachloride  phosphomt  penta- 
chloride,  M0CI4,  PCU. 

Sol.  in  H,0. 

M0CI4,  2PCU.  Sol.  in  H,0.  (Cronander, 
BuU.  Soc.  (2)  19.  600.) 

Molybdenum  phosphonts  p«/i/acliloride, 
MoCli,PCUr 
Easily  decomp.     (Smith  and  Saiigent,  Z. 
anong.  1894,  6.  385.) 

Molybdenum  phosphoryl   chloride,    MoCU, 
POCl,. 
Decomp.  by  HjO;  insol.  in  CSj;  sol.  in 
CA  and  CHCU. 

Molybdenum  /rtchloride  potasshun  chloride. 

Efflorescent.  Decomp.  with  HjO.  (Ber- 
zelius.) 

Mod,,  3KC1.  Very  sol.  in  H,0.  Nearly 
insol.  in  alcohol  and  ether.  (Chilesotti,  C.  C. 
190S,  II.  652.) 

+2H,0.  Fairly  easily  sol.  in  cold  H,0 
witliout  any  apparent  decomp.  Decomp.  in 
aqueous  solution,  slowly  in  the  cold  but 
rapidly  on  boiling.  This  decomp.  is  pre- 
vented by  the  presence  of  HCl. 


SI.  sol.  in  cone.  HCl.  (Henderson,  Proc. 
Chem.  Soc.  1903,  19.  245.) 

Molybdenum  rubidium  chloride,  RbsMoCU 
+H,0. 
Sol.  in  HsO.    Nearly  insol.  in  alcohol  and 
ether.    (Chilesotti,  C.  C.  1908,  II.  652.) 

Molybdenum     pen/achloride    nitrogen    sul- 
phide, MoCli,  N4S4. 
Decomp.  in  moist  air.    (Davis,  Chem.  Soc. 
1906,  89,  (2)  1575.) 

Molybdenum  ^exifluoride,  MoFe. 

Decomp.  by  a  little  H9O  with  separation 
of  blue  oxide.  Sol.  in  large  amount  of  HsO 
forming  a  colorless  solution. 

Absorbed  by  alkalies  and  NH40H+Aq. 
(Ruff,  B.  1907,  40.  2930.) 

Molybdenum  fluoride  with  BfF. 
See  Fluomolybdate,  M. 

Molybdenum  potassium  ^tfluoride  (?). 
Precipitate.    Sol.  in  HCl+Aq. 

Molybdenum  potassium  to/rafluoride  (?). 
SI.  sol.  in  HsO.    (Berzelius.) 

Molybdenum  ^esguihydrozide,  MosO«H«. 

Difficultly  sol.  in  acids.  Insol.  in  KOH, 
NaOH,  NH4OH.  or  K,CO,-fAq.  Somewhat 
sol.  in  (NH4)sC08-hAq,  but  pptd.  on  boiling. 
(Berzelius.) 

Molybdenum  hydroxide,  MoiOs,  5HtO. 

Easily  sol.  in  HjO.  Insol.  in  CaCls, 
NH4CI,  or  NaC14-Aq.  SI.  sol.  in  alcohol. 
(Berzelius.) 

Molybdenum  dfhydrozide,  MoOs,  xHsO. 

Slowly  and  not  abundantly  sol.  in  HsO. 
from  which  it  is  precipitated  by  NH4CI  ana 
other  salts.  Gelatinises  by  standing:  in  closed 
vessels  or  by  evaporating  on  the  au*.  Sol.  in 
the  ordinary  acids.  Insol.  in  KOH.  or  NaOH 
+Aq.    Sol.  in  alkali  carbonates +Aq. 

Molybdenum  dtiodlde,  Mols. 

Insol.  in  HsO  and  alcohol.  SI.  attacked 
by  cold  HsS04  or  HNO,.  (Guichard,  A. 
ch.  1901,  (7)  23.  567.) 

SI.  decomp.  HsO  at  ordinary  temp.  Slowly 
sol.  in  H,S04  and  HNO,.  (Guichard,  C.  R. 
1896, 123.  822.) 

Molybdenum  tetraio^de  (?). 
Completely  sol.  in  water.    (Berzelius.) 

Molybdenum  nitride,  MotNt,  and  M06N4. 
(Uhrlaub.) 

See  Molybdenum  amide. 
MosNs.    (Rosenheim,  Z.  anorg.  1905,  46. 

^^"^•^  •     Digitized  by  ^OOgie 
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Molybdenum  moriozide,  MoO. 

Known  only  as  hydroxide.  (Blomstrand,  J. 
pr.  77.  90.) 

Molybdenum  sesquioiddef  MoiOs. 
Insol.  in  acids  or  alkalies. 
See  Molybdenum  sesquthjdroidde. 

Molybdenum  dioidde,  MoOs. 

Insol.  in  HCl  or  HF-|-Aq.  SI.  sol.  in  cone. 
HjSO*.  HNO,  oxidises  to  MoO,.  Not  at- 
tacked by  KOH-hAq.    (Ullik,  A.  144. 227.) 

SI.  sol.  in  KHC4H40«-hAq. 

Molybdenum  /r/oxide,  MoO|. 

Sol.  in  500  pts.  cold,  and  much  less  hot  HtO. 
(Bucholz.) 

Sol.  in  960  pts.  hot  H,0.    (Hatchett.) 

Sol.  in  570  pts.  cold,  and  much  less  hot  HsO. 
(Dumas.) 

Sol.  in  acids  before  ignition.  Insol.  in  acids, 
but  si.  sol.  in  acid  potassium  tartrate+Aq 
after  ignition.  Sol.  m  alkalies  or  alkali  car- 
bonates+Aq. 

Sol.  in  NH40H+Aq. 

See  also  Molybdic  acid. 

Min.  Molyhdite.    Sol.  in  HCl-hAq. 

Molybdenum  oxide,  MojOi. 

Sol.  in  HjSO*  and  HCl:  only  si.  sol.  in 
H,S04.    (Klason,  B.  1901.  34.  151.) 

-h3HaO.  SI.  sol.  in  H,0  (2  g.  in  1  1.). 
Insol.  in  NH4C1+Aa.  Insol.  in  caustic  al- 
kalies, somewhat  sol.  in  NH4OH.  Much 
more  sol.  in  M,e0|-|-Aq  and  in  (NH4)aC0s+ 
Aq.    (Klason,  B.  1901,  84.  150.) 

Mo40,o+3H,0.  (Smith  and  Oberholtzer, 
Z.  anorg.  1893,  4.  243.) 

Mo40„+6H,0.  Sol.  inHaO.  (BaQhache, 
C.  R.  1901,  188.  1212.) 

Mo»0,4H-6HaO.  Very  sol.  in  H,0.  (Guioh- 
ard,  C.  R.  1900,  181.  419.) 

M07O10.  Sol.  in  HjO.  (Junius,  Z.  anorg. 
1905,  46.  447.) 

MoM04i-f-21HaO  =  Mo,0,,  ISMoOa-h 
21H,0.    EaaUy  sol.  in  H,0.    Insol.  in  NH4CI 
+Aq.    rKlason,  B.  1901,  84.  160.) 

Mom077+24H,0=Mo,Oi,  24MoO,-|- 
24H,0.    (Klason,  B.  1901,  84.  159.) 

3MoaO,,  2Mo70,4+18H20.  Sol.  in  H,0. 
(B.)  . 

It  is  probable  that  the  five  blue  oxides  of 
molybdenum  described  by  Klason  (B.  34, 
148,  158)  and  Bailhache  are  either  the  blue 
oxide  MoftOu  prepared  by  the  author  or  mix- 
tures of  this  compd.  with  molybdenum  tri- 
oxide.    (Guichard,  C.  R.  1902, 184. 173.) 

MoiOii.  Not  attacked  by  ammonia;  easily 
oxidised  by  HNOj+Aq.  Not  attacked  by 
HCl  or  H,S04+Aq.    (Wtthler^  A.  110.  275.) 

Formula  is  MojOg,  according  to  Wohler, 
but  Muthmann  (A.  288.  108)  has  shown  that 
correct  formula  is  Mo»Oi2. 

Not  attacked  by  boiling  alkalies,  HCl,  or 
dil.  H2S04-hAq.    Sol.  in  cohc.  HjSO*,  with 


subsequent  decomp.  Sol.  in  aqua  regia,  and 
Clj+Aq.    (Muthmann.) 

MoiOs.  Sol.  in  HjO.  (Muthmann,  A. 
288.  108.) 

Min.  Ilsemannite  (?). 

-f5HiO.  Moderately  sol.  in  HiO.  (Mar- 
chetti,  Z.  anorg.  1899,  19.  393.) 

MojOt.    (v.  d.  Hordten,  B.  15.  1925.) 

Molybdenum  triaxide  ammonia,  MoOf ,  3NHs. 

Unstable  in  air.  Very  sol.  in  HjO  with 
evolution  of  ammonia.  (Rosenheim,  Z. 
anorg.  1906,  60.  303.) 

3MoOa,  NH,+HHjO.  True  composition 
of  conmiercial  molybdic  acid.  (Klaiaon,  B. 
1901,  84.  156.) 

NH4H|Mo»Oii.  Very  si.  sol.  in  cold^eaoly 
sol.  in  hot  H sO  with  partial  decomp.  (Klason, 
B.  1901.  84.  156.) 

3MoO,,  3NH,H-7H,0  -  (NH4),H,Morf)i, 
+4H|0.  True  composition  of  R<urnmelahCTg'8 
3(NH4)A  7MoO,-f-12H,0.  (Klason,  B. 
1901,  84.  155.) 

4MoO,,  NH,+6H,0.  Very  si.  sol.  in  cold, 
very  easily  sol.  in  hot  HjO.  An  insol.  modi- 
fication with  less  HtO  gradually  cr}^.  out, 
(MyUus,  B.  1903,  86.  639.) 

4MoO,,  2NH,-h3H,0.  (Klason,  B.  1901. 
84.  156 ) 

6M06,,  3NH,-h6H20.  Very  si.  soL  in 
cold,  more  easily  sol.  in  hot  HjO,  with  partial 
decomp.    (Klason,  B.  1901.  84. 156.) 

I2M0O,,  3NHi+12H,0.  (Klason,  B. 
1901, 84.  158.) 

12MoO„  3NH,,  12H,0-f3MoO,,  8Hrf). 
Moderately  sol.  in  boiling  H,0.    (Klason.) 

15MoO,,  3NH,-h6H,0.  Insol.  in  Hrf). 
(Klason.) 

4MoO,.  MoO,,  2NH,+7H/).  Slowly  sol. 
in  H,0;  fairly  stable,  gradually  deocmip.  by 
dil.  adds.  (Hofmann,  Z.  anorg.  1896,  IS. 
280.) 

Molybdenum   ^^oxide    ammonia   hydrogen 
peroxide,    I8M0O1,    14NH,,     3H,0,+ 
I8H2O. 
Sol.  in  H,0.     Sp.  gr.  of  sat.  solution  » 

1.486  at  17.4^    (Baerwald,  B.  1884, 17. 1206.) 

Molybdenum  oxybromide. 
See  Molybdenyl  bromide. 

Molybdenum  oxychloride. 
See  Molybdenyl  chloride. 

Molybdenum  oxyfluoride. 
See  Molybdenji  fluoride. 

Molybdenum  oxyfluoride  with  MF. 

See  Fluoxymolybdate,  M,  and  Floozyhypc^- 
molybdate,  M. 

Molybdenum  phosphide,  MoiPs. 

Gradually  sol.  in  hot  HNOa+ Aq.  (Wfihkr 
and  Rautenberg,  A.  109.  3^4^Q[e 
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Holybdenum  selenide,  MoSe*. 

Not  obtained  pure.  (Uelsmann,  A.  116. 
125.) 

Motybdeniim  silicide. 

Sol.  in  HF:  only  very  d.  sol.  in  other  acids. 
(Warren,  C.  N.  1898,  78.  319.) 

MoSis.  Insol.  in  all  min.  acids;  sol.  in  a 
warm  mixture  of  HF+HNOi.  (Defacqz, 
C.  R.  1907,  144.  1425.) 

Insol.  in  min.  acids;  sol.  in  HF+HNO*. 
Unattacked  by  10-20%  KOH+Aq.  De- 
comp.  by  fused  NaOH.  (Hdnigschmid,  M. 
1907,  28.  1020.) 

Not  attacked  by  boiling  HNOt,  aqua  regia 
or  HF.  (Watts,  Trans.  Am.  Electrochem. 
Soc.  1906,  9.  106.) 

MojSi,.    (Vigouroux,  C.  R.  129.  1238.) 

Molybdeniim  disulphide,  MoSt. 

Insol.  in  HsO.  Easily  sol.  in  acjua  re^. 
Elasily  oxidised  by  HNOs.  Sol.  in  boilmg 
H,SC)4.  SI.  attacked  by  KOH+Aq.  (Ber- 
zdius.) 

Min.  Molybdenite.  Sol.  in  HNOi+Aq, 
with  separation  of  MoOs;  sol.  in  aqua  regia; 
very  si.  sol.  in  H1SO4. 

M<rfybdenimi  ^sulphide,  MoS}. 

Somewhat  sol.  in  H|0,  especially  if  hot,  but 
pptd.  by  an  acid.  Difficultly  sol.  except  when 
Doiled  with  KOH-f  Aq.  Sf.  sol.  in  solutions 
of  alkali  sulphides  unless  heated.    (Berzehus.) 

Easily  sol.  in  alkali  sulphides -f-Ao;  slowly 
sol.  in  alkalies  or  alkali  hydrosulphides+Aq. 
(Atterberg,  J.  B.  1878.  258.) 

M<^ybdenimi  ^rosulphide,  M0S4. 

Not  deoomp.  bv  hot  HjO  or  acids. 

SI.  soL  in  cold  alkali  sulphides -|-Aq,  but 
easily  by  boiling.    (Berzelius.) 

Insol.  in  liquid  NH|.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

Molybdenum  sMgutsolphide,  MotSi. 

Insol.  in  HCl  and  HtS04:  sol.  in  hot  cone. 
HNOs  and  aqua  regia.  (Guichard,  C.  R. 
1900,  180.  1380 

Molybdenum  sulphide  with  MS. 
See  SulphomoljbdAte,  M. 

M<^ybenum  solphochloride,  MoiSsCU. 

Insol.  in  HtO  and  alkalies.  Slowly  sol.  in 
cone.  HNOt.  (Smith  and  Obca'hoftzer,  Z. 
aoorg.  1894,  5.  67.) 

Molybdeny!  rmmamidey  NH4M0O4  or 


MoO, 


NNHj 


+H,0. 


(Roeenheim,  Z.  anorg.  1905,  46.  318.) 


Molybdenyl  bromide,  MoOsBr^. 

Ddiquescent,  and  sol.  in  HsO  with  slight 
evolution  of  heat. 

MotOtBr4.  Unstable  in  air.  (Smith  and 
Oberholtzer,  Z.  anorg.  4.  236.) 

Molybdenyl   potassium   bromide,   MoOBrs, 
2KBr. 
(Weinland,  Z.  anorg.  1905,  44.  109.) 
MoOBr,,    KBr+2Hrf).      (Weinland,    Z. 

anorg.  1905,  44.  110.) 

M<rfybden3i    rubidium    bromide,    MoOBri, 
2RbBr. 
(Weinland,  Z.  anorg.  1905,  44.  108.) 

Molydenyl  chloride,  MoOsClj. 

Sol.  in  H2O  and  alcohol. 

Abundantly  sol.  in  abs.  alcohol.  Not  very 
sol.  in  abs.  ether.  (Hampe,  Ch.  Z.  1888,  12. 
23.) 

-f-HaO.  Composition  settled  by  mol.  wt. 
determinations.  Dissociates  in  alcohol  and 
in  HtO.  (Vaudenberghe,  Z.  anorg.  1895,  10. 
52.) 

Very  hygroscopic.  Sol.  in  acetone,  ether 
and  alcohol.    (Vaudenberghe.  I.  c.) 

M0OCI4.  Deliquescent.  Sol.  in  little  H,0 
with  violent  action.  More  HsO  decomposes. 
(PUttbach,  A.  201.  123.) 

Formula  is  MoiOsCUa,  according  to  Blom- 
strand  (J.  pr.  71.  460). 

MoiOaCU.    (PQttbach, /.  c.) 

MojOiCU.  Deliquescent.  Sol.  in  HjO  with 
very  slight  evolution  of  heat  and  subsequent 
formation  of  precipitate.    (Blomstrand.) 

Sol.  in  acids.    (Ptittbach,  A.  201.  129.) 

MoiOiCU.  Deliquescent,  and  sol.  in  H,0. 
(Blomstrand.) 

MoaOjCls.  Insol.  in  HCl  and  cold  H,S04. 
Sol.  in  hot  H,S04  and  HNO,.  (Ptittbach,  A. 
201.  123.) 

Mo,0|Cl7.  Difficultly  sol.  in  HCl.  Easily 
sol.  in  HNO,,  and  alkahes+Aq.    (Ptittbach.) 

Molybdenyl  potassium  chloride,  MoOsCls, 
Ka+H,0. 

(Weinland,  Z.  anorg.  1905,  44.  97.) 

+2H,0.  (Weinland,  Z.  anorg.  1905,  44. 
96 ) 

6MoO,Cl,,  2KCl+6HaO.  (Weinland,  Z. 
anorg.  1905,  44.  97.) 

MoOCl,,2KCl-h2H,0.  Sol.inH,0.  (Nor- 
denskjSld,  B.  1901,  34.  1573.) 

Ppt.  (Henderson,  Proc.  Chem.  Soc.  1903, 
19.245.) 

Molybdenyl  rubidium  chloride,  MoO,Cls, 
RbCl+H,0. 

MoOjCl,,  2RbCl.  (Weinland,  Z.  anorg. 
1905  44.  95.) 

MoOCla,  2RbCl.  SI.  sol.  in  H,0.  Less  sol. 
than  K  salt.     (Nordenskjdld,  B.  1901,  34. 

1^73-)  Digitized  by  ^OOgie 
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M<rfybden3d  fluoride,  MoOaFj. 

Decomp.  rapidly  in  moist  air.  (Schulze,  J. 
pr.  (2)  21.  442.) 

Very  hydrQ8C0i)ic.  .Sol.  in  a  little  HjO  giv- 
ing a  blue  solution;  in  more  HsO  giving  a 
colorless  solution. 

Sol.  in  AsCli,  SiCl*,  S0,C1,  and  PCU.  On 
warming  these  solutions,  gas  is  evolved. 

Insol.  in  toluene.  Nearljr  insol.  in  ether, 
CHCli,  CCI4,  and  CSi.  Sol.  in  warm  pyridine 
and  in  ethyl  and  methvl  alcohol.  (Ruff,  B. 
1907,  40.  2934.) 

MoOF*.  Veiy  hydroscopic.  Decomp.  by 
HjO  and  cone.  fiiS04.  Decomp.  by  alcohol. 
Sol.  in  ether  and  CHCU  with  evolution  of  gas. 
Insol.  in  toluene.  Very  si.  sol.  in  benzene 
and  CS,.    (Ruff,  B.  1907,  40.  2932.) 

MosOtF4.  Deliquescent.  Easily  sol.  in  HF 
-hAq,  not  ^  HtO.    (Smith  and  Oberholtzer.) 

Molybdenyl  fluoride  with  BfF. 

See  Fluozymolybdate,  M,  and  Fluozjiiypo- 
molybdate,  M. 

Molybdenyl  hydroxide,  MoO(OH)s. 

2  g.  are  sol.  in  1000  cc.  HtO;  insol.  in  H2O+ 
NH4CI;  only  si.  sol.  in  NH4OH  and  alkaU 
carbonates+Aq.    (Klason,  B.  1901, 84. 151.) 

Molybdic  acid,  HsMo04. 

(UUik,  A.  144.  217.) 

Nearly  insol.  in  HjO.  (Vivier,  C.  R.  106. 
601.) 

Very  sparingly  sol.  in  cold  HsO,  more  sol. 
in  hot  HsO.  (Rosenheim  and  Bertheim,  Z. 
anorg.  1903,  84.  435.) 

a-modificaiion. 

Solubility  of  MoOi,  HjO  (a-modification)  in 

H,0  at  t**. 

1000  g.  H,0  dissolve  g.  MoO,. 


t» 

G.  MoO, 

t° 

0.  MoOi 

14.8 

2.117 

42.0 

3.446 

15.2 

2.131 

45.0 

3.661 

24.6 

2.619 

52.0 

4.184 

25.6 

2.689 

60.0 

4.685 

30.3 

2.973 

70.0 

4.231 

36.0 

3.085 

80.0 

5.212 

36.8 

3.295 

(Rosenheim  and  Davidsohn,  Z.  anorg.  1903, 
87.  318.) 

(/?  modiBcation),  MoOi,  H^O.  From 
MoO,.  2HiO  at  60^-70^  (Rosenheim  and 
Daviosohn.) 

Insol.  in  liquid  NHi.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Easily  sol.  in  H2S04.  (Ruegenberg  and 
Smith,  J.  Am.  Chem.  Soc.  1900,  22.  772.) 

H4MoO».  SoL  in  H,0  and  acids.  (Mil- 
lingk.) 


Very  sol.  in  H2O.     (Mylius,  B.  1903,  86, 
638.) 

Solubility  of  MoO,,  2H,0  in  HiO. 
1000  g.  H,0  dissolve  g.  MoO,  at  t^. 


t« 

O.MoOs 

f 

G.  MoO, 

18 

1.066 

59 

11.258 

23 

1.856 

60 

12.057 

30 

2.638 

66 

17.274 

40 

4.761 

70 

20.550 

48 

6.360 

74.4 

20.904 

50.2 

6.873 

75 

20.920 

54 

7.855 

79 

21.064 

(Rosenheim  and  Bertheim,  Z.  anorg.  1903,  84. 
430.) 

Solubility  of  MoO,,  2H/)  in  anmionium  salts 

+Aq  at  t*. 

1000  g.  of  Xhe  solvent  dissolve  g.  MoOa. 


Solvent 

t' 

G.^oO, 

10%  (NH4),S04 

10%  NH4HSO4 

« 

It 

29.6 
31.5 
41.8 
49.7 

19.27 
27.53 
34  36 
37.69 

(Rosenheim  and  Davidsohn,  Z.  anorg.  1903, 
87.  315.) 

H«MoO,  (?).    Known  only  in  solution. 
HjMojOt.    Easily  sol.  in  H,0.    (Ullik.) 
H,Mo40i,.     EasUy   sol.    in    H,0.      (U.) 
H,Mo,025.    Easily  sol.  in  H,0.    (U.) 
Molybdic  acid  also  exists  in  a  colloidal 

modification,  sol.  in  HsO.    (Graham,  C.  R. 

59.  174.) 

M<^ybdAteg. 

The  normal  molybdates  of  the  alkali  metals 
are  easily  sol.  in  HiO,  while  the  others  are 
si.  sol.  or  insol.  tlv^rein. 

The  ^rimolybdates  are  si.  sol.  in  cold,  but 
very  easily  sol.  in  hot  H,0. 

The  /e/romolybdates  are  easily  soL  in  HtO. 

Aluminum  molybdste,  Ali»Mo,Oii. 
Precipitate.    (Gentele,  J.  pr.  81.  414.) 
Contains   aluminum   hydroxide   and   sul* 

phate.    (Struve,  J.  pr.  61.  441.) 

Aluminum  smmonhun  molybdsts. 
See  Aluminicomolybdste,  ammonhun. 

Aluminum  barhim  molybdste. 
See  AlomlnicomolylKUte,  barium. 

Ammonium  molybdate,   (NH4),Mo04. 

EfRoresoent  through  loss  of  NH,;  deoomp. 
by  HtO  into  acid  salt.   (Svanberg  and  Struve. ) 

Insol.  in  liquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898,  20,  82§rtkdby^OOgie 
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(NH4)iMo,07.    Sol.  mH,0. 

-f-H,0=NH4HMo04.  Sol.  in  H,0.  Sol. 
in  2-3  pte.  HsO.  (Brandes;  Mauro,  Gasz. 
cb.  it.  18.  120.) 

(NH4)»Mo70,4H-4HaO.  (Commercial  am* 
monium  molybdate.) 

Not  efflorescent.  Sol.  in  HiO.  (Delafon- 
taine,  N.  Arch.  Sc.  ph.  nat.  23.  17.) 

According    to    Struve    and    Beriin^ 
(NH4)2^o*On-h3H,0. 

According  t5  Marignac  and  Delffs* 
(NH4)HMo04.      The    true    composition    of 
commercial   anmionium   molvbdate   is 
(NH4)ioMoi204i.     (Junius,  Z.  anorg.   1905, 
46.428.) 

+12HaO.  More  sol.  than  the  above. 
(Rammelsberg,  Pogg.  127.  298.) 

Insol.  in  acetone.  (Krug  and  MfElroy,  J. 
Anal.  Appl.  Ch.  6.  184.) 

(NH4;ioMoii04i.  True  formula  for  com- 
mercial ammonium  mol3rbdate  (Sand  and 
Eisenlohr,  Z.  anorg.  1907,  52.  68.) 

H-7H,0.    (Junius,  Z.  anorg.  1905.  46.  428.) 

(NH4)4Mo»On+H,0.  r,^an,  C.  R.  78. 
436.) 

(NH4)tMoaOitH-H,0.  Very  difficultly  sol. 
in  cold,  easily  sol.  in  hot  H3O.  (Berlin,  J.  pr. 
49.  445.) 

Easily  sol.  in  NH40H-hAq.  (Kammerer, 
J.  pr.  (2)  6.  358.) 

(NH4)A  4MoO|.  Practically  insoL  in 
eold,  si.  sol.  in  hot  HsO.  (Westphal,  Dissert. 
1996.) 

+2H,0.  Very  difficultly  sol.  in  cold, 
rather  easily  sol.  in  hot  H2O.    (Berlin.) 

100  cc.  11,0  dissolve  3.5200  g.  at  15**;  sp. 
gr.-1.03;  3.6711  g.  at  18^  sp.  gr.  =  1.04; 
4.5961  g.  at  32**;  sp.  gr.-1.05.  (Wempe,  Z. 
anorg.    1912,    78.    258.) 

-f 23^H20.  (Junius,  Z.  anorg.  1905,  46. 
440.) 

rNH4)A  8MoO,-fl3HaO.  (Rosenheim, 
Z.  anorg.  1897,  16.  188.) 

(NH4)20,  9MoO,-hl7H,0.  (Westphal, 
Diasert.  1896.) 

See  also  Mdybdenum  ^r/oxlde  ammonia. 

Ammonium  bariom  molybdate, 

3(NH4)A    3BaO,    14MoO,-hl2H,0. 
(Westphal,  Dissert.  1896.) 

Ammonium  bismuth  molybdate, 
NH4Bi(Mo04)j. 
(Riederer,  J.  Am.  Chem.  Soc.  1903,  26. 
914.) 


Ammonium  cadmium  molybdate  ammonia, 
(NH4),Cd(Mo04)j,  2NH|. 

Decomp.  by  HjO. 

Sol.  in  dil.  NH40HH-Aq.  (Briggs,  Chem. 
Soc.  1904,  86.  674.) 

Ammonium  cerium  molybdate, 
(XH4)tCeMoi404i-h24H,0. 
Sol.  in  HsO.    (Barbieri,  C.  A.  1909.  293.) 


Ammonium  chromic  molybdate. 
See  Chromicomolybdate,  ammonium. 

Ammonium  cobaltous  molybdate, 

3(NH4)aO,  7MoO,,  3CoO,  7MoO,-hxH,0. 

5[3(NH4)A  7MoO,],  7[3CoO,  7MoO,]H- 
xH,0. 

2[3(NH4)A  7MoO,l,  3[3CoO,  7MoO|J 
+xH,0. 

3[3(NH4)A     7MoO,l,    5[3CoO,     7MoO,] 

3(NH4)A  7MoO,,  5t3Ck>0,  7MoO,H- 
xH,0. 

9[2(NH4)A  5MoO,l,  5[2CoO,  5MoO,]-f- 
118  H,0. 

4(NH4)fO,  2CoO,  15MoO,+20H2O. 
(Marckwald,  Dissert.  1896.) 

Ammonium  cobaltous  molybdate  ammonia, 
(NH4)«Co(Mo04),,  2NH,. 

Decomp.  by  HiO. 

Sol.  in  dil.  NH40H+Aq.  (Briggs,  Chem. 
Soc.  1904,  86.  674.) 

Ammonium  cobaltic  molybdate. 
^ee  Cobaltimolybdate,  ammonium. 

Ammonium  cupric  molybdate,  (NH4)}0,  CuO, 
5MoO,H-9H,0.      • 
SI.  sol.  in  cold,  sol.  in  boiling  H2O  without 
decomp.    (Struve.) 

Ammonium  cupric  molybdate  ammonia, 
(NH4)»Cu(Mo04),,  2NH,. 

Sol.  in  dil.  NH40H-f  Aq. 

Decomp.  by  HjO.  (Briggs,  Chem.  Soc. 
1904,  86.  673.) 

Ammonium  ferric  molybdate,  3(NH4)tMos07, 
Fe,(MoO4)6-|-20H,O. 
Sol.  in  H,0.    (Struve.) 
See  also  Ferricomolybdate,  ammonium. 

Ammonium  lanthanum  molybdate, 
(NH4)4La3Mo,404s+24H,0. 
Sol.  in  HaO.    (Barbieri,  C.  A.  1909.  293.) 

Ammonium  lithium  molybdate,  NH4LiMo04 
-hH,0. 
(Traube,  N.  Jahrix  Miner.  1894, 1.  194.) 

Ammonium  magnesium  molybdate,  (NH4)sO, 
MgO,  2MoO,-f2H,0«(NH4)2Mo04, 
MgMo04+2H^. 

EasUy  sol.  in  H,0.     (UUik,  A.  144.  344.) 

Ammonium  manganous  molybdate, 
2(NH4)20,  MnO,  3MoO,-f5H20. 

Decomp.  by  boiling  H2O.  (Marckwald, 
Dissert.  1896.) 

(NH4)A  2MnO,  6MoO,+16H20.  Do- 
comp.  by  boiling  H^O.^JM^^^^^^issert 
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(NHOA  3MnO,  6MoO«-f  16H,0.  De- 
comp.  by  boiling  HjO.  (Marckwald,  Dissert. 
1896.) 

3(NH4)fO,  2MnO,   12MoO,+22H,0. 
(Marckwald,  Dissert.  1896.) 

Ammonium  manganic  molybdate. 
See  Pennanganomolybdate  ammonimn. 

Ammonium  mercuric  molybdate. 

Sol.  in  HCl+Aq.  Sol.  in  boiling  NH4CI+ 
Aq,  separating  out  on  cooling.  Sol.  in  hot 
(NH4)aS0,+Aq.    (Hirael.) 

Ammonium  molybdenum  molybdate, 
(NH4)A  2MoOa,  4MoO,+9H,0. 
Easily  sol.  in  HsO,  but  the  solution  soon 
becomes  cloudy.    (Rammelsberg,  Pogg.  127. 
291.) 

Ammonium  neodymium  molybdate, 
(NH4)iNdMoO,4-hl2H,0. 

Ppt.    (Barbieri,  C.  C.  1911,  I.  1043.) 

Ammonium  nickel  molybdate, 

(NH4)aO,  3NiO,  9MoO,-h25H,0. 

Very  si.  sol.  in  cold,  sol.  in  hot  HjO  with- 
out decomp.    (Marckwald,  Dissert.  1896.) 

3(NH4)A  2NiO,  10MoO,+14H,O.  Very 
si.  sol.  in  cold,  sol.  in  hot  HsO  without  de- 
comp.   (Marckwald,  Dissert.  1896.) 

5(NH4)A  3NiO,  16MoO,+16H,0.  (HaU, 
J.  Am.  Chem.  Soc.  1907,  29,  702.) 

6(NH4)A  3NiO,  16MoO,+29H,0.  Very 
si.  sol.  in  cold,  sol.  in  hot  H2O  without  de- 
comp.   (Marckwald,  Dissert.  1896.) 

8(NH4),0,  6NiO,  31MoO,+63H,0.  Very 
si.  sol.  in  cold,  sol.  in  hot  HsO  without  de- 
comp.   (Marckwald,  Dissert.  1896.) 

3(NH4)20.  9NiO.  34MoO,+120H,O.  Very 
si.  sol.  in  cold,  easily  sol.  in  hot  HsO  without 
decomp.    (Marckwald,  Dissert.  1896.) 

Ammonium  nickelic  molybdate. 
See  Nickelimolybdate,  ammonium. 

Ammonium  nickel  hydrogen  molybdate, 

(NH4)4H«[Ni(Mo04)«]  -hSHaO. 

See  Nickelomolybdate,  anunonium  hydro- 
gen. 

Ammonium   praseodymium  molybdate, 
(NH4)a^MoO,4+12H,0. 
Ppt.    (Barbieri,  C.  A.  1911.  1884.) 

Ammonium  samarium  molybdate, 
(NH4),SmMoO,4-fl2H,0. 
Ppt.    (Barbieri,  C.  A.  1911.  1884.) 

Ammonium  sodium  molybdate,  7(NH4)A 
2Na20,  21MoO,-hl5H20  (?). 

Easily  sol.  in  HtO.  (Delafontaine,  J.  pr. 
96.  136.) 

7(NH4)A  3NaA  25MoO,+30H,O  (?). 
^^f^'-^fontaine.) 


(NH4,  Na)aO,  3MoO,4-H,0.  SoL  in  HiO. 
(Mauro,  Gazz.  oh.  it.  11.  214.) 

Ammonium  Aorium  molybdate. 
See  Thoromolybdate,  ammonium. 

Ammonium  titanium  molybdate. 
See  Titamunolybdate,  amnumimn. 

Ammonium  vanadium  molybdate. 
See  Vanadiomolybdate,  ammonium. 

Ammonium  zinc  molybdate. 
Sol.  in  HA    (Berzdius.) 

Ammonium  zirconium  molybdate. 
See  Zirconomolybdate,  amnumium. 

Ammonium   molybdate    hydrogen    rtodde, 
I8M0O,,   7(5ra4)A   3HA+11HA 
Sol.  in  H,0.    (Bfirwald,  B.  17.  1206.) 

Barium  molybdate,  bade,   2BaO,    MoOs+ 
H,0  (?). 

Insol.  in  HA  Sol.  in  dil.  HCl+Aq  or 
HNO,+Aq.    (Heine,  J.  pr.  9.  204.) 

Barium  molybdate,  BaMo04. 

Difficultly  sol.  in  H,0;  sol.  in  dO.  HCl,  and 
HNO,+Aq.    (Svanb«r«  and  Struve.) 

Sol.inl7,200pts.H,Oat23*.  More  sol  in 
NH4N0a-fAq  than  in  HjO.  (Smith  and 
Bradbury,  B.  24.  2930.) 

-f 3H,0.    (Westph^^  Dissert.  1896.) 

BaMo,0,.+3H,0.    SL  sol.  in  H,0. 

Ba,MoOj44-9HiO.  Appreciably  0OL  in 
H,0.    (Jdrgensen.) 

According  to  Svanberg  and  Struve - 
BajMojO,  -f  6H,0. 

+12H,0  or  5Ba0,  12MoO,-|-20H/). 
(Junius,  Z.  anorg.  1905,  46.  433.) 

+22H,0.      Ppt.      (Westphal,    Disaert. 
1896.) 

BaO,  4MoOi+3J^A  Ppt.  (W«npc,Z. 
anorg.  1912,  78.  320.) 

+12HsO.  Ppt.  (Rosenheim,  Z.  anorg. 
1913  79.  299 ) 

BaMofO}t+4HsO.  Insol.  in  oold  or  hot 
H]0  or  HNOs+Aq.  Extremely  slightly  de- 
comp. by  H,804,  or  H,S04+HNO,,  or  HC1+ 
Aq.    (Svanberg  and  Struve.) 

Barium    paromolybdate,    5Ba0,    12MoOa+ 
10H,O. 

Ppt.  Sol.  in  excess  of  BaCls+Aq.  (Junios, 
Z.  anorg.  1905,  46.  433.) 


Barium    /e^romolybdate, 
17H,0. 


Insol.  in  cold,  apparently  decomp.  by 
HsO,  a  small  part  diasolving^and  the 
5^8^  ^Idb^^Oglpk'  A.  144. 


BaH,(Mo40„),4- 


hoi 
rest 
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+14HsO.  Inaol.  in  cold  and  hot  HsO. 
(Wempe,  Z.  anorg.  1912.  78.  320.) 

BaO,  8MoO,+17H,0.  (Felix,  Diasert. 
191S.) 

Baihim  chromic  molybdate. 
See  Chromicomolybdate,  barium. 

Barimn  cobaltic  molybdate. 
See  Cobaltim<rfybdate,  barium. 

Barium  manganic  molybdate. 
See  Permanganomdybdatei  barium. 

Barium  nickelic  mdybdate. 
See  Nickelimolybdate,  barium. 

Barium  nickel  hydrogen  molybdate, 
Ba,H4Ni(Mo04)il  -f  lOHjO. 
See  Nicketomolybdate,  barium  hydrogen. 

Barium  vanadium  molybdate. 
See  yanadiom<rfybdatey  barium. 

Barium  molybdate  hydrogen  dioxide,  8BaO, 
19MoO,,  2HaO,-hl3Hrf). 
Precipitate.    (B&rwald.) 

Bismuth  nudybdate,  BisOi,  SMoOs. 

Somewhat  sol.  in  HsO.  Sol.  in  500  pts. 
HsO  and  in  the  stronger  acids.    (Richtar.) 

Biomomolybdenum  molybdate. 
See  under  Bromomolybdenum  comps. 

Cadmium  nu^ybdate,  CdMoO^. 

Inaol.  in  H,0;  sol.  in  NH40H+Aq,  KCN+ 
Aq,  or  adds.  (Smith  and  Bradbury,  B.  24. 
2390.) 

CdO,  HsO,  8MoOi+6HsO.  Deoomp.  by 
boOing  with  &sO.  (Wempe,  Z.  anorg.  1912, 
78,323.) 

Cesium  nudybdate,  CsA  3MoOi+HsO. 

(i^hraim  and  Herschfinkel,  Z.  anorg. 
1900,  64.  270.) 

ObsO,  5MoO»+3HsO.  (Ephraim  and 
Heradifinkel,  Z.  anors.  1909,  64.  270.) 

+3JiHiO.  Very  si.  soL  in  cold,  easily  sol. 
mhotHiO.    (Wempe,  Dissert.  1911.) 

2Cb/>,    5MoO,+5HsO.      (Ephraun 


HerBdifinkel.  Z.  anorg.  1909,  64.  271.) 
aCssO,    10MoOt+3HsO.     (Ephraun 

HetschfinkeL  Z.  anorg.  1909,  64.  271.) 
CbiOl    16MoOt+ffliO.      (Ephraim 


and 
and 
and 
and 


HerecfaWel,  Z.  anorg.  1909,  64.*  271.) 

aCsiO,    10MoO,+3HtO.     (Ephraim 
Henchfinkel,  Z.  anorg.  1909,  64.  271.) 

Ccthmi  to(ramolybdate,  CssO,  4MoO,. 

Only  si.  sol.  in  HsO.  (Muthmann,  B. 
1898,  81.  1841.) 

+2H/).  SI.  sol  in  HsO.  (Muthmann, 
B.  1898,  81.  1841.)  ' 


+3HsO.  Easily  sol.  in  cold  or  hot  HsO. 
(Wempe,  Z.  anorg.  1912,  78.  317.) 

-h5HsO.  Very  sol.  in  cold  and  hot  HsO. 
(Wempe,  Dissert.  1911.) 

Css6,  MoO,,  CsjO,  3MoO,+4.5HsO.  SoL 
in  HsO.    (Wempe,  Z.  anorg.  1912,  78.  317.) 


C«sfaim  ponunolybdate. 
llHsO. 


5CssO,   12MoO,+ 


Effloresoent.  Easily  sol.  in  HsO.  (Wempe, 
Z.  anorg.  1912,  78.  317.) 

Calcium  molybdate,  CaMo04. 

Insol.  precipitate.    (Ullik.) 

SI.  sol.  in  HsO;  insol.  in  alcohol.  (Smith 
and  Bradbury,  B.  24.  2930.) 

-f HsO.    (Westphal,  Dissert.  1896.) 

-f2HsO.     (Westphal,  Dissert.  1896.) 

4-6HsO.  Difficultly  sol.  in  cold,  eaoly  in 
hot  HsO.    (Ullik,  A.  144.231.) 

CaMo40ii+9HsO.   Easily  sol.  in  cold  HsO. 

CaO,  2HsO,  12MoO,+21HsO.  Efflores- 
cent. SI.  sol.  in  cold,  easily  sol.  in  hot  HsO. 
(Wempe.) 

Calcium  hydrogen  (e^romolybdate, 
CaHs(Mo40„)s-hl7HsO. 

SI.  sol.  in  cold,  easily  sol.  in  hot  HsO  with 
decomp.    (Ullik.) 

+16HsO.  Insol.  in  cold,  difficultly  sol.  in 
l^ot  HsO.    (Wempe,  Z.  anorg.  1912,  78.  318.) 

Cerium  molybdate,  Ces(Mo04)s. 

Precipitate.  Insol.  in  HsO:  sol.  in  acids. 
(Cossa,  B.  19.  536  R.) 

Chromic  m<rfybdate. 

Insol.  in  HsO,  but  sol.  in  acids.  Sol.  in  NH4 
molybdate  H-Aq.     (Berzelius.) 

See  also  Chromicomolybdic  acid. 

Chromic  molybdate,  with  M.  molybdate. 
See  Chromicomolybdate.    M. 

Cobaltous  molybdate,  C0M0O4. 

Decomp.  by  alkalies  and  strong  acids. 
(Berzelius.) 

+HsO.  SI.  sol.  in  piu*e,  easily  sol.  in  acidi- 
fied HsO.  ((^loriano,  Bull.  Soc.  (2)  50. 
461.) 

CoO,  2MoO,+2HsO.  (Marckwald,  Dis- 
sert. 1895.) 

6)^HsO.    SI.  sol.  in  HsO.    (Marckwald.) 

(^MoiOio+lOHsO.  Very  sL  sol.  in  cold, 
but  very  easily  sol.  in  hot  HsO.  (Ullik,  W. 
A.  B.  55,  2.  767.) 

Cobaltic  potassium  m<^ybdate. 
See  Cobaltimolybdate,  potassiuuL 

Cobaltous  sodium  molybdate, 

NasO,  2CoO,  6MoO,-hl8HsO. 

(Marckwald,  Dissert.  1895.) 

2NasO.  CoO,  7MoO,+20HsO.  Sol.  in 
cold  HsO  without  decomp.  Decomp.  on 
heating.    (Marckwald.) 


528 


MOLYBDATE  AMMONIA,  COBALTOUS 


3Na,0,  2CoO,  12MoO,+27H,0.  (Marck- 
wald.) 

3Na,0,  3CoO,  14MoO,+50H,O.  Sol.  in 
much  cold  HtO.    (Marckwald.) 

4Na,0,  6CoO,  25MoO;+68H,0.  (Marck- 
wald.) 

Cobaltous   molybdate   ammonia,    C0M0O41 
2NH,+H,6. 
Sol.  in  HjO.     (Sonnenschein,  J.  pr.  63. 
340.) 

Cupric  molybdate,  basic,  4CuO,  3MoOi+ 
5H,0. 

Insol.  in  H,0.    (Struve,  J.  B.  1854.  350.) 

Cupric  molybdate,  CUM0O4. 

SI.  sol.  in  HaO;  decomp.  by  acids  and 
alkaline  solutions. 

CuMo,Oi.+6KHiO.  Easily  sol.  in  cold 
H,0.    (Ullik,  A.  144.  233.) 

4-9HiO.  Very  si.  sol.  in  cold,  and  ex- 
traordinarily easily  sol.  in  hot  H2O.   (Ullik.) 

Cupric  molybdate  ammonia, 
CUM0O4,  2NH,-fH,0. 

Gives  off  NH|  at  ord.  temp.  Decomp. 
by  H,0. 

Sol.  in  dil.  NH40H-|-Aq  from  which  it  can 
be  cryst.    (Briggs,  Chem.  Soc.  1904,  86.  674.) 

CuMo04,4NH,.  Decomp.  by  HiO.  Sol. 
in  dil.  NH40H-|-Aq.  (Jdrgensen,  Ch.  Z. 
Repert.  1896,  20.  225.) 

Didymium  molybdate,  Di3(Mo04)i. 
Pjjt.    Insol.  in  H,0.    (Cossa,  B.  19.  536R.) 
DiaOi,    6MoO,-f3H,0(?).      Precipitate. 

(Smith.) 

Glucinum  molybdate,  basic,  2G10,  MoOiH- 
3H,0. 
Nearly  insol.  in  HjO.     (Atterberg,  J.  B. 
1878.  258.) 

Glucinum  molybdate,  GIO,  MoO,-f2H,0. 

Sol.  in  H2O  with  decomp.  (Rosenheim, 
Z.  anorg.  1897,  16.  307.) 

GIM0O4,  MoOi+xHiO.  EasOy  sol.  in 
H,0.    (Atterberg.) 

Gold  (auric)  molybdate  (?). 

SI.  sol.  in  H,0.  Sol.  in  HCl,  and  HN0,4- 
Aq.     (Richter.) 

Hydrozjiamine  potassium  molybdate. 
Mo04H2(NH,0),(NH,OK). 
Easily  sol.  in  HjO;  pptd.  by  alcohol.    (Hof- 
mann,  A.  1899,  309.  324.) 

Indium  molybdate,  [ns(M 004)1 +2HiO. 
Ppt.    Insol.  in  H5O, 
Easily  sol.  in  HCl.     (Rem,  B.  1901,  84. 

2765.) 


Iron  (ferrous)  molybdate,  FeMo04. 
Insol.  in  HtO.    (Schultze,  A.  126.  55.) 

Iron   (ferric)   molybdate,   FeiOi,    4MoOt+ 
7H,0. 

Nearly  insol.  in  HjO.    Slowly  sol.  in  cold, 
easily  in  hot  HCl,  or  HNOj-fAq.    Dil.  adds 
g*adually  dissolve  out  FejOj  m  the  cold. 
When  ignited,  difficultly  sol.  in  all  solvents. 
(Steinacker.) 

Fe,0,,  5MoO,+16H,0.  Vwy  si.  sol.  in 
H,0.    (Struve,  J.  B.  1864.  346.) 

2FeiO,,  7MoO|-f34H,0.  I^t.  (HalL  J. 
Am.  Chem.  Soc.  1907,  29.  704.) 

Ferric  potassium  molybdate,  FesOt,  3KsO, 
12MoO,-|-20H,O =3K,Mo/)7, 
Fe,(Mo,O7)i-|-20H,O. 

Sol.inHjO.    (Struve.) 

Lanthanum   molybdate,   LaH|(Mo04)t» 
La,0,,  MoO,-|-3H,0.  (?) 
Precipitate.    (Smith.) 

Lead  molybdate,  PbMo04. 

Insol.  in  HjO.  Sol.  in  warm  HNO|-f  Aq; 
decomp.  by  H2SO4:  sol.  in  cone.  HCl-f-Aq,  or 
KOH+Ag. 

Min.  WuifenUe.    As  above. 

Lithium  molybdate,  LitMo04. 

Moderately  sol.  in  cold^  and  only  al.  more 
sol.  in  hot  HaO.  (Ephrami,  Z.  anorg.  1909, 
64.  259.) 

-l-V/HiO.    Easily  sol.  in  HA 

5Li,0,  5MoO,-f2HiO.  46.13  g.  are  present 
in  100  ccm.  of  the  aqueous  solution  at  20% 
and  sp.  gr.  of  the  solution  « 1.44.  (Wempe^ 
Z.  anorg.  1912,  78.  309.) 

Li,0,  2MoO,-|-5H20.  Sol.  in  cold,  eaaUy 
sol.  in  hot  H2O.  (Ephraim,  Z.  anorg.  1909, 
64.  258.) 

LisO,  3MoOi+HsO.  Easily  sol  in  warm 
H,0.    (Wempe,  Dissert.  1911.) 

-h4H20.    (Wempe.) 

+4i^H,0.     (Wempe.) 

-h7HtO.  Nearly  msol.  in  cold,  sol.  in 
hot  H,0.  (Ephraim,  Z.  anorg.  1909,  64. 
258.) 

2LiA3MoOi.  SI.  sol.  in  HsO.  (Ephraim, 
Z.  anorg.  1909,  64.  258.) 

Lithium  iKiramolybdate,  *3LiiO,  7MoO«-|- 
12H,0. 

Sol.  in  H2O.  (Rosenheim,  Z.  anorg.  1897, 
16.  181.) 

-h28H20.  Easily  sol.  in  cold  and  hot  H,0. 
(Ephraim,  Z.  anorg.  1909, 64. 258.) 

lithium  (€/ramolybdate,  liA  4MoOa+7HiO. 

Sol.  in  cold  HtO.  (Ephraim,  Z.  anorg. 
1909    64.  258 ) 

Liio,  HA  8MoO<+10HA     EmOj  aoL 
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in  hot  H]0.     (Wonpe,  Z.  anorg.  1912,  78. 
308) 

UA  SHsO,  16MoO,-f6HHsO.  Eaoly 
8oL  in  wann  HsO.  (Wempe,  Z.  anoig.  1912, 
78.306.) 

LHlihim  potassium  molybdate,  KLiMo04-f 
H,0. 
(Traube,  N.  Jahib.  Miner,  1894, 1. 194.) 

Hagnesiiiin  molybdate,  MgMoOi. 

Min.    BeUmMia. 

Insol.  in  HCl-f  Aq.  (Scacohi,  Zeit.  Kryst. 
1888,  14.  523.) 

-f  5HiO.  Easily  sol.  in  cold,  but  still  more 
0d].  in  hot  H]0.    (Delafontaine.) 

Sol.  in  12-15  pta.  cold  H,0.    (Brandes.) 

+7H,0.  EasUy  sol.  in  hot  or  cold  H]0. 
(Ullik.) 

MgMoiOit+lQH]0.  Difficultly  sol.  in 
cold,  very  easily  in  hot  HtO.    (UUik.) 

Magnesium    poromolybdate,    MgtMo70t4+ 
20H]0. 
Quite  sol.  in  cold,  more  easily  in  hot  HtO. 

Magnesinm  tefromolybdate, 

MgO,  HA  8MoO,-f  19H,0. 

Magnesium   hydrogen   <6framolybdate, 
MgH,(Mo40u),-M9H,0. 

EasUy  sol.  in  cold  HsO.  (Ullik,  A.  144. 
335.) 

81.  sol.  in  cold,  easily  sol.  in  hot  HtO. 


(Wem^  Dissert.  1911.) 
78.323.) 


P^t.    (Wempe,  Z.  anorg.  1912, 


Magnesium  hydrogen  octomolybdate, 
MgH,(Mo  A»)i  -♦-29H,0. 
Very  difficultly  sol.  in  cold,  very  easily  sol. 
in  hot  H,0.    (iftlik,  W.  A.  B.  60,  2.  314.) 

Magnesinm  potassium  molybdate,  MgMoOi, 
K,Mo04+2H,0. 
Slowly  sol.  in  cold,  easily  in  hot  HsO. 
(Ullik,  A.  144. 343.) 

Manganous  molybdate,  MnMo04+HsO. 

Insol.  in  HjO.  SI.  sol.  in  pure,  easily  sol. 
in  acidified  HsO.  Decomp.  by  alkahes  or 
alkali  carbonates +Aq.  (Coloriano,  Bull.  Soc. 
(2)  60.  451.) 

+V>HsO.    (Marckwald,  Dissert.  1896.) 

-hlOHsO.   (Marckwald.) 

Manganie  potassium  molybdate. 
See  Permanganomolybdate,'  potassium. 

Mangank  sitrer  molybdate. 
See  Permanganomolybdate,  silyer. 

MercufOtts  molyt>date,  HgsMosO?. 

Decamp,  by  H,0.  (Struve,  J.  B.  1764. 
360.) 


Sol.  in  500-600  pts.  HsO;  deoomp.  by 
HNOt+Aq.    (Hatchett.) 

Mcdybdenum  molybdate. 

See  Molybdenum  oxides,  MosOr,  M04O0, 
etc. 

Neodymium  molybdate,  Nds(Mo04)i. 
Very  si.  sol.  in  HsO. 

1  pt.  is  sol.  in  53790  pts.  HsO  at  28"". 

1    "  "   "    "  32466    "    HsO    "75*. 
(Hitchcock,  J.  Am.  Chem.  Soc.  1895, 17. 532.) 

Nickel  molybdate,  NiMo04+ ViH  A  +  V4HSO 
and  +5Hs0. 

(Marckwald,  Dissai^.  1896.) 

NiO,  3MoOi + 18HsO.  SI.  sol.  in  cold;  easQy 
sol.  in  not  HsO.    (Marckwald.) 

5NiO,  14MoO,-f57HsO.  and  -f70HsO. 
SI.  sol.  in  cold;  easily  sol.  in  hot  HsO.  (Marck- 
wald.) 

Nickel  potassium  molybdate,  3NiO,  5KsO 
16MoO,-f21H,0. 
Can  be  oyst.  from  HsO.     (HalL  J.  Am. 
Chan.  Soc.  1907,  29.  701.) 

Nickelic  potassium  molybdate. 
See  Nidkelimolybdate,  potassium. 

Nickel  potassium  hydrogen  molybdate, 
K4H«INi(Mo04)f]  -|-5H,0. 
See  Nidcelomdybdate,  potassium  hydro- 
gen. 

Nickel    sodhmi    molybdate,    2NiO,    NasO, 
6MoO,-|-17HsO. 
Sol.  in  cold  HsO  without  decomp.  but  de- 


comp. on  warming.     (Marckwald,  Dissert. 


ap 

6.: 


op. 
Id, 


1896.) 

Nickel  molybdate  ammonia,  NiMo04,  2NHt 
-fHsO. 
Decomp.  by  HsO.    TSonnenschein,  J.  pr. 
63.341.) 

Potassium  molybdate,  KsMo04. 

Deliquescent  in  moist  air.  Very  sol.  in 
HsO.  Insol.  in  alcohol.  (Svanberg  and 
Struve,  J.  pr.  44.  265.) 

184.6  grams  are  sol.  in  100  grams  H3O  at 
25*.    (Amadori,  C.  A.  1912.  2878.) 

SolubiHty  of  KsMo04H-KsS04  at  25*. 


G.  per  100  g.  HK> 


K1SO4 


0 

0.46 

0.72 

0.98 

1.27 


KtMo04 


184.6 

180.7 

177. 

127.2 

107.5 


G.  per  100  g.  HsO 


K1SO4 


1.50 
2.13 
3.95 
8.55 
12.10 


KtMo04 


99.49 
45.89 
17.48 

4.73 

0 


(Amadori,  Att.  ace.  Line.  1912.  21,  I.  46*^ 
667.)oy^Obgle 
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-fJiHiO.  EasOy  sol.  in  H,0.  (Wempe, 
Dissert.   1911.) 

K,0,  SMoOi-MSHsO.  EasUy  sol.  in 
warm  H,0.    (Wempe,  Dissert.  1911.) 

K,0,  10MoO,4-9H,O.  Nearly  msol.  in 
hot  and  cold  HsO.  100  g.  H2O  dissolve 
0.682  g.  at  100^    (Felix.  Dissert.  1912.) 

-fl5H,0.    Sol.  inHjO.    (Felix.) 

6K2O,  12MoO,-|-8H20.  SI.  sol.  in  cold 
HiO.    (Junius,  Z.  anorg.  1905,  46.  439.) 

Potassium  ^rimolybdate,  K2M03O10. 

Difficultly  sol.  in  cold,  but  much  more  easily 
in  hot  H2O.  When  ignited  is  absolutely  insol. 
in  H2O.    (Svanberg  and  Struve.) 

-f  2HsO.    (Junius,  Z.  anorg.  1905,  46.  439.) 

SI.  sol.  in  cold,  easily  sol.  in  hot  H2O. 
(Wempe,  Dissert.  1911.) 

+2JiH20.  Easily  sol.  in  H,0.  (Wempe, 
Dissert.  1911.) 

-f  3HiO.  Very  si.  sol.  in  cold,  more  easily 
sol.  in  hot  HiO.    (Wempe,  Dissert.  1911.) 

4-IIH2O.  Practically  insol.  in  H2O. 
(Westphal,  Dissert.  1896.) 

Potassitsm  hydrogen  (e/romolybdAte, 
K»H4[H2(Mo20t).H-18H20. 

SI.  sol.  in  cold  H2O.  Decomp.  by  boiling 
H2O.    (Rosenheim,  Z.  anorg.  1913,  79.  298.J 

KHMo40i,+6H,0.  Decomp.  by  H2O. 
(UUik.) 

Potassium  poromolybdate,  K«Mo7024+ 
4H2O. 

Decomp.  even  by  cold  H2O.  (Delafon- 
taine.) 

Formula  is  KgMotOn  -I-6H2O,  according  to 
Svanberg  and  Struve  (?). 

Potassium  selenium  molybdate. 
See  Selenomolybdate,  potassium. 

Potassium    sodium    molybdate,     K2M0O4, 
2Na,Mo04-fl4H,0. 
Very  easily  sol.  in  cold,  still  more  easily  in 
hotHtO.    (Delafontaine.) 

Potassium  vanadium  molybdate. 
See  Vanadiomolybdate,  potassium. 

Potassium  zinc  molybdate. 
Sol.  inHiO.    (Berzelius.) 

Potassium    molybdate    hydrogen    ffiozlde, 
6K,0,  I6M0O,,  4H2O2+13H2O. 
Sol.  in  H,0.    (Barwald,  C.  C.  1886.  424.) 

Potassium  molybdate  sulphocyanide,  KSCN, 
K,Mo,0,o-|-4H20. 
Decomp.  by  H2O.    Sol.  in  dil.  HCl-fAq. 
(P^hard,  C.  R.  1894,  118.  806.) 


Praseodymium  molybdate,  Pr2(MoO|)s. 
Very  si.  sol.  in  H2O. 
1  pt.  is  sol.  in  65820  pts.  HiO  at  23**. 
1  "    "   "    "  69800    "      *'      "  75**. 

(Hitchcock,  J.  Am.  Chem.  Soc.  1895,  17. 
530.) 

Rubidium  molybdate,  RbiO,  MoO|. 

Hygroscopic.  (Ephraim,  Z.  anorg.  1909, 
64.263.) 

Rb20,  2MoO,-|-2H20.  EasUy  sol.  in  HjO. 
(Ephraim,  Z.  anorg.  1909,  64.  263.) 

Rb6Mo7024-|-4H20.  Very  si.  sol.  in  cold, 
much  more  easily  sol.  in  hot  H2O.  (Dela- 
fontaine, N.  Arch.  Sc.  phys.  nat.  30.  233.) 

(Ephraim,  Z.  anorg.  1909,  64.  263.) 

-f4ViH,0.    (Wonpe,  Dissert.  1911.) 

2Rb,0,  7MoO,-|-5H,0.  Very  si.  sol.  in 
cold,  very  easily  sol.  in  hot  H2O.    (Wempe.) 

5Rb20,  7MoOt-|-14H,0.  (Ephraim  and 
Herschfinkel,  Z.  anorg^  1909,  64.  268.) 

3Rb20,  8M0O34-6H2O.  (Ephraim  and 
Herschfinkel,  Z.  anorg.  1909,  64.  269.)    * 

5RbA  12MoOt-fH,0.  100  cc.  H,0  dis- 
solve 1.941  g.  at  24**.  (Wwnpe,  Z.  anorg. 
1912,  78.  258.) 

Rb,0,  3MoO|.  Insol.  in  H,0.  (Muth- 
mann,  B.  1898,  31.  183?.) 

+H2O.    (Muthmann,  B.  1898,  31.  1839.) 

-f  3H2O.  SI.  sol.  in  cold,  easily  sol.  in  hot 
H2O.    (Wempe,  Dissert.  1911.) 

6HH2O.  (Ephraim  and  Herschfinkel,  Z. 
anorg.  1909,  64.  269.) 

2Rb20,  3MoO,-f4H20.  SI.  sol.  in  cold, 
easily  in  hot  H2O.    (Wempe,  Dissert.  1911.) 

Rb20,  4MoO|.  Difficultly  sol.  in  cold, 
easily  in  hot  H2O.  (Wempe,  Z.  anorg.  1912, 
78.  312.) 

Vj^HiO.  Practicallyinsol.  in  H2O.  Very 
sol.  by  addition  of  NHt.  (Ephraim  and 
Herschfinkel,  Z.  anorg.  1909.  64.  266.) 

4-2.5H2O.  Insol.  m  H,(J.  (Ephraim,  Z. 
anorg.  1909,  64,  263.) 

4-4H20.  Sol.  in  cold,  more  easily  sol.  in 
hot  H,0.    (Wempe,  Z.  anorg.  1912,  78.  312.) 

Rb20,  MoO»,  RbjO,  3MoO,+5H,0.  Sol. 
in  cold  or  hot  H2O.  (Wempe,  Z.  anorg.  1912, 
78.  312 ) 

Rb26,  H2O,  8MoO,-|-3HiO.  Difficultly 
sol.  in  cold,  easily  in  hot  H2O.  (Wempe,  Z. 
anorg.  1912,  78.  312.) 

Rb20,  llMoO,-|-5.6H,0.  Ppt.  (Ephraim, 
Z.  anorg.  1909,  64.  263.) 

Rb,0,  13MoO,+4H20.    Ppt.    (Ephraim.) 

Rb20,  18MoO|.    Ppt.    (Ephraim.) 

Samarium  molybdate,  Smi(Mo04)t. 
Insol.  in  H2O.    (Cleve.) 


Samarium  sodium  molybdate, 
Na,Sm,(Mo04)4. 
Insol. 
HNC-fAq. 


in  H2O.     Easily^^in  warm 
Aq.    (Cleve.)       -^gl^ 


da. 
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Silyer  (aigentous)  molybdate,  Ag^O,  2MoOt. 

Sol.  in  HNOi+Aq.  KOH+Aq  dissolves 
MoOt  and  Ag40  separates  out.  Not  decomp. 
by  dil.  NH40H+Aq.  (Wohler  and  Rauten- 
berg,  A.  114. 119.) 

Does  not  exist.    (Muthmann,  B.  20.  983.) 

Silver  (argentic)  molybdate,  AgsMo04. 

Somewhat  sol.  in  HjO;  less  when  HNOi  is 
present,    (llichter.) 

Very  si.  sol.  in  pure  H3O;  easily  sol.  in 
H,0  acidulated  with  HNO,.  (Struve  and 
Svanberg.) 

Sol.  in  KCN  or  NaOH-fAq.  (Smith  and 
Bradbury.) 

Ag,0,  2MoO,.  SI.  sol.  in  H,0.  Sol.  in 
KCN+Aq.    (Junius,  Dissert.  1906.) 

2Ags0,  5MoO|.  Somewhat  sol.  in  HsO. 
(Svanberg  and  Struve,  J.  B.  1847-48.  412.) 

Ag,0,  4MoO,4-6H,0.  SI.  sol.  in  H2O  with 
decomp.    (Wempe,  Z.  anorg.  1912,  78.  322.) 

Sflver  thorium  molybdate. 
See  Thoromolybdate,  silver. 

Sliver  molybdate  ammonia,  AgsMo04,  4NH|. 
Sol.   in   HfO   with   rapid   decomposition. 
(Wldmann,  Bull.  Soc.  (2)  20.  64.) 

Sflver  molybdate  hydrogen  dioxide,  13Ag20, 
2H,0a,  32MoOi. 
Ppt.    (Barwald,  B.  17.  1206.) 

Sodiam  molybdate,  NasMo04. 

Ankydrous,  Easily  and  completely  sol.  in 
H,0. 

-|-2H,0.    Sol.  inHjO. 

+10H,0.    Efflorescent. 

Solubility  in  HiO  at  t**. 


•sl 

-9 

k 

BoUd  pbaw? 

i» 

i| 
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«^ 

jg'S 

03 

^^ 

,2-* 

al 

fS 

^i 
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NjhMoO*,  10,HO, 

0 

30.63 

25.92 

3.86 

a                 1 

4 

33.83 

22.38 

4.47 

ij 

6 

35.58 

20.72 

4.83 

n 

m 

as.  16 

18.54 

5.39 

XaiMoO*^  2HiO 

10 

39.28 

17.70 

5.65 

1^.6 

39.27 

17.70 

5.65 

a 

32 

39.82 

17.30 

5.78 

u 

51  5 

41.27 

16.28 

6.14 

u 

100 

45.57 

13.67 

7.32 

(Funk,  B.  1900,  33.  3699.) 

Inaol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

NaiMoiO?.  After  ignition,  very  difficultly 
80L  in  cold,  and  very  slowly  sol.  m  hot  H2O. 
(Svanberg  and  Stnive.) 

-|-H,0.    Easily  sol.  in  HaO. 


+3J4H2O.  EasUy  sol.  in  cold  or  hot  HsO. 
(Wempe,  Dissert.  1911.) 

H-4H20.  Easily  and  completely  sol.  in 
coldHjO.    (Ullik.) 

-l-OJiHjO.  SI.  sol.  in  cold,  veiy  easily  sol. 
in  hot  H,0.    (Wempe,  Dissert:  1911.) 

-f7H2p.  Difficultly  sol.  in  cold  H2O,  but 
more  easily  than  the  corresponding  K  salt. 
100  pts.  H2O  dissolve  3.878  pts.  at  20*  and 
13.7  pts.  at  100^    (UlUk,  A.  144.  244.) 

+9H2O.  Easily  sol.  in  cold,  very  easily 
sol.  in  hot  H2O.    (Wempe.) 

+IIH1O.  (Junius,  Z.  anorg.  1905,  46. 
437.) 

3NaiO,  7MoO|.  Easily  sol.  in  cold,  very 
easily  sol.  in  hot  H2O.    fOtt,  Dissert.  1911.) 

-h20H,O.    (Westphai;  Dissert.  1896.) 

-f22H20.  Efflorescent.  Easily  sol.  in 
H,0.    (UUik,  A.  144.  219.) 

Na20,  8M0O1+J4H2O.  Very  sol.  in  cold 
or  hot  H2O.    (Wempe,  Dissert.  1911.) 

4-4H2O.  Insol.  in  H,0.  (Ullik,  W.  A.  B. 
60,  2.  312.) 

4-15H,0.  (Rosenheim,  Z.  anorg.  1897, 16. 
188.) 

NajO,  10MoO,+6H20.  Very  sl.  sol.  in 
H,0.  100  g.  H2O  dissolve  0.842  g.  at  100^ 
(Felix,  Dissert.  1912.) 

4-7HiO.  (Felix.)  Nearly  insol.  in  hot  and 
cold  H2O.  (Rosenheim,  Z.  anorg.  1903,  37. 
323.) 

+I2H2O.    Difficultly  sol.  in  H2O. 

-f21H20.  Abundantly  but  slowly  sol.  in 
coldH20.    =NaHNa»O,«+10H,O.    (Ullik.) 

5Na20,  12MoO,4-8H20.  Sl.  sol.  in  cold, 
easily  sol.  in  hot  H2O.  (Wempe,  Dissert. 
1911.) 

4-20HiO.  •  Sl.  sol.  in  cold,  easily  sol.  in 
hot  H2O.    (Wempe,  Dissert.  1911.) 

+36H2O.    (Junius,  Z.  anorg.  1905, 46. 436.) 

-f  44H2O.  Sl.  sol.  in  cold,  easily  sol.  in  hot 
H2O.    (Wempe,  Dissert.  1911.) 

Sodium  ^ramolybdate,  Na2Mo40ii+6H20. 

Difficultly  sol.  in  cold,  easily  in  hot  H2O. 
(Ullik.) 

100  cc.  H,0  dissolve  at  21'',  28.39  g. 
of  the  salt.  Sp.  gr.  of  the  solution » 1.47. 
(Wempe,  Z.  anorg.  1912,  78.  306.) 

+17H,0.    (FeBx,  Dissert.  1912.) 

Na«H4[H,(Mo,07)«I+21H20.  Slowly  sol. 
in  cold,  easily  sol.  in  hot  H2O.  (Rosenheim, 
Z.  anorg.  1913,  79.  298.) 

NaHMo40ii-h8H,0.  Very  sol.  in  hot  or 
ooldHiO.    (Ullik,  A.  144.  333.) 

NaHMo/),»  +  4H2O.  Insol.  in  H,0. 
(Ullik.) 

Sodium  manganous  molybdate,  2Na20,  MnO, 
6MoO,-|-19H,0. 
(Marckwald,  Dissert.  1896.) 

Sodium  molybdate  molybdenum  oxide, 
Na2Mo»Oi,. 
Insol.  in  HjO.     Sol.  in  HNOj  and  aqua 
regia.    Insol.  in  HCl  and  in  H2SO4.    Sol.  in 
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alkalies.    (Stavenhagen  and  EngelSi  B.  1895, 
28.2280.) 

Strontium  molybdate,  SrMoOi. 

SI.  sol.  in  H,0.    (SchulUe.) 

Sol.  in  9600  pts.  H,0  at  l?**.  (Smith  and 
Bradbury,  B.  24.  2930.) 

SrO,  3MoO, 4-  HH,0.  Scarcdy  sol.  in  cold, 
eaedly  in  hot  H3O.    (Wempe,  Dissert.  1911.) 

SrO.  H,0,  8MoO,-|-6H,0.  Scarcely  sol. 
in  cola,  easily  in  hot  HjO.  (Wempe,  Dissert. 
1911.) 

2SrO,  3H2O,  20MoO,-|-21H,O.     Ppt. 
(Wempe,  Z.  anorg.  1912,  78.  321.) 

Thallous  molybdate,  TI2M0O4. 

Insol.  in  HsO.  Sol.  in  alkalies.  Insol.  in 
alcohol.    (Oettinger,  J.  B.  1864,  254.) 

SI.  sol.  in  hot  or  cold  H,0.  (Ullik,  J.  B. 
1867,  234.) 

8TltO,  llMoO,.  Sol.  in  hot  H2O.  (Flem- 
ing, J.  B.  1868.  250.) 

3TliO,  8M0O1.    (Fleming.) 

Thallous  (etromolybdAte,  TlsO,  4MoOs+HsO. 
SI.  sol.  in  HiO  with  decomp.     (Wempe, 
Z.  anorg.  1912,  78.  322.) 

Thallous  poramolybdate,  5TlsO,  12Mo08. 

Insol.  in  HjO.  Easily  sol.  in  mineral  acids 
and  in  alkali  hydroxides  and  carbonates. 
(Junius,  Z.  anorg.  1905,  46.  432.) 

Tin  (stannic)  molybdate. 

Insol.  in  HjO.  Sol.  in  dil.  or  cone.  HCl-f- 
Aq,  or  in  KOH  4- Aq.  Not  decomp.  by  HNOj 
4-Aq.    (Berzelius.) 

Uranous  molybdate. 

Precipitate.  Sol.  in  HCl-l-Aq.  Decomp. 
by  KOH+Aq. 

U(Mo04)t.    (Lancien,  C.  C.  1908, 1.  1763.) 

Uranyl  molybdate,  (UOOMoO*. 

Insol.  in  HsO^  methyl  and  ethyl  alcohol, 
ether,  acetic  acid,  CHCli,  C«He  and  CtHs. 
Sol.  in  mineral  acids.  (Laiicien,  C.  C.  1907, 
I.  784.) 

2U0,,  3MoO,  (?).  Insol.  in  H,0.  Sol.  in 
strong  acids  and  (NHOiCOi-fAq.  (Ber- 
zelius.) 

3U0i,  7MoOi.  Insol.  in  hot  and  cold  HsO. 
Insol.  in  NaOH,  KOH,  and  NEUOH-fAq. 
Sol.  in  all  min.  acids  and  decomp.  by  an  ex- 
cess of  HsO.  Insol.  in  acetic  acid.  (Lancien, 
C.  C.  1908. 1.  1763.) 

UO,,  8M0O,.    (Lancien.) 

-hl3H20.    Insol.  in  HNO,.    (Lancien.) 

Ytterbium  mdybdate,  YbiOi,  7MoOi+6H,0. 

Insol.  in  hot  H2O.  (Cleve,  Z.  anorg.  1902, 
82.  152.) 

2Yb,0,,  MoOi.    Ppt.    (Cleve.) 


Yttrium  molybdate. 

Insol.  in  H,0.  Sol.  in  HNO,+Aq.  (Ber- 
lin.) 

Zinc  'molybdate,  ZnMo04. 

Difficultly  sol.  in  HtO;  easUy  in  acids. 
(Schultze,  A.  126.  49.) 

H-HjO.  SI.  sol.  in  HjO.  EasUy  sol.  in 
dil.  acids.    (Coloriano,  Bull.  Soc.  (2)  60.  451.) 

ZnMo,Oi.4-10H,O.  Very  difficultly  aol. 
in  cold,  but  extraordinarily  easily  sol.  in  hot 
H,0.    (Ullik,  W.  A.  B.  65,  2.  767.) 

Zinc  fe^omolybdate,  ZnMo40it+8HiO. 

Easily  sol.  in  cold  H,0.    (Ullik.) 

ZnO,H20,8MoO,-fl4H,0.  I^t.  (Wempe, 
Z.  anorg.  1912,  78.  324.) 

Zinc  molybdate  ammonia,  ZnMoOi,  2NHs  + 
H,0. 
(Sonnenschein,  J.  pr.  63.  339.) 

Pennolybdic  add. 
See  Permolybdic  add. 

Molybdic  sulphuric  add,  MoOt,  SOt. 
Deliquescent.    (Schultz-Sellack.  B.  4.  14.) 
Very    ddiquescent.     Very   sol.    in    HtO. 

(Muthmann,  A.  1886,  238.  126.) 
MoO,,  3SO,-|-2H,0  (?). 

Molybdocyanhydric  add,  H4Mo(CN)t+ 
6H,0. 
Easily  sol.  in  HsO  and  abs.  alcohol.    Solu* 
tions  are  stable  at  ord.  temp.    (Rosenheim 
and  Garfunkel,  Z.  anorg.  1910,  66.  168.) 

Cadmium  molybdocyanide,  CMsMo(CN)t+ 
8H,0. 
Insol.  in  HiO.    (Rosenheim.) 

Cadmium  molybdocyanide  ammcmia, 
CM,Mo(CN),,  4NH,+2H,0. 
(Rosenheim.) 

Cupric  molybdocyanide  ammonia, 

Cu,Mo(CN)8,  4NH,+7H,0. 
(Rosenheim.) 

Potasdum   molybdocyanide,   K4Mo(CN)t4- 
2H,0. 
Very  sol.  in  HjO.    (Rosenheim.) 

Thallous  molybdocyanide,  Tl4Mo(CN)i. 
Very  si.  sol.  in  HiO.    (Rosenheim.) 

Molybdoiodic  add,  HlOt,  HtMo04+HtO. 

Easily  sol.  in  H2O.  (Blomstrand,  J.  pr.  (2) 
40.  320.) 

1,05/2X100, +2H,0.  Very  sol.  in  H,0. 
Insol.  m  cold,  sol.  in  hot  HNO3.  Sol.  in  al- 
cohol.   (Chretien,  A.  ch.  1898,  (7)  16.  402.) 
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Ammonium  molybdoiodate,  NH4IO1, 
HsMo04. 

Somewhat  more  sol.  than  K  salt.  (Blom- 
strand.) 

(NH4)A  ItO»,  2MoO,.  Very  si.  sol.  in 
cold  HsO.  More  sol.  in  hot  HtO.  (Roeen- 
hdm  and  liebknecht,  A.  1899,  308.  50.) 

+HsO.  1  1.  HiO  dissolves  5.39  g.  salt  at 
15^  30.94  g.  at  lOO"".  More  sol.  in  (Si.  HNO, 
+Aq.    (Chretien,  A.  ch.  1898,  (7)  16.  409.) 

3(NH4)iO,  (I,0»,  2MoOi)4+6H,0.  (Chre- 
tien.) 

Barhun  mdybdoiodate,  BaO,  ItOs,  2MoOa+ 
2H,0. 
4.23  g.  are  sol.  in  1  1.  HsO  at  ord.  temp. 
(Chretien.) 

Cadmium  molybdoiodate,  add,  3CdO,  (IsOi, 
2MoO,),+16H,0. 
SI.  sol.  in  H,0.    (Chretien.) 

Caldum  molybdoiodate,  CaO,  ItOi,  2MoOi+ 
6H,0. 
1  1.  HiO  dissolves  7.8  g.  of  the  salt  at 
15'';  20.89  g.  at  90^    (Chretien.) 

Cobaltous  molybdoiodate,  CoO,  ItOs,  2MoOi 
+6H,0. 
5.11  g.  are  soL  in  1  1.  HiO  at  15^  22.27  g. 
atl00^    (Chretien.) 

Cobaltous  molybdoiodate  add,  CoO,  (IsOf, 
2MoO,),+18H20. 
Very  sol.  in  H2O.    (Chretien.) 

Cupric  molybdoiodate,  CuO,  IsOi,  2MoOt+ 
3H,0. 
1  1.  HsO  dissolves  10.63  g.  of  the  salt  at 
15**;  25.55  g.  at  100^    (Chretien.) 

lidiium  molybdoiodate,  litO,  ItO»,  2MoOt+ 
2>iH,0. 
197.83  g.  are  sol.  in  1 1.  H,0  at  15"*.   Sol.  in 
diLHNOt+Aq.    (Chretien.) 

Magneshim  molybdoiodate,  MgO,  ItOi, 
^MoO,+eH,0. 

1  L  HsO  dissolves  3.85  g.  of  the  salt  at 
15*;  18.2  g.  at  100^    (Chretien.) 

Mancanous   molybdoiodate,   3MnO,    (IiOs, 
2MoO,)4+9HiO. 
1  L  H]0  dissolves  17.05  g.  of  the  salt  at 
15*;  55.06  g.  at  100^    (Chr^Uen.) 

llickei  molybdoiodate,  NiO,  IsO»,  2MoOs+ 
6H,0. 

5.43  g.  are  sol.  in  1 1.  H,0  at  15%*  21.8  g.  at 
100*.    (Chretien.) 

2NiO,  2I|0»,  3MoO,+23HiO.    Easily  sol 
in  HfO.     Not  decomp.  by  acids.     C 
Diswrt.  1901.) 


luy 
Ma 


Nidcel  molybdoiodate,   add,   2NiO,    (I|0», 
2MoO,)»+15H,0. 
Very  sol.  in  HiO.    (Chretien.) 

Potassium  molybdoiodate, 

KHO,IO,MoO,OH,   or  KIO,,   M0O1+ 
2H,0. 

Ppt.  SI.  sol.  in  HsO.  (Blomstrand,  J.  pr. 
(2)  40.  320.) 

KtO,  IsOi,  2MoO|.  Only  si.  sol.  in  cold 
HsO;  sol.  on  long  boiling.  4.48  grs.  are  soL 
in  1  1.  HsO  at  12^.  (Compare  Blomstrand: 
not  identical.)  (Rosenheim,  A.  1899,  308. 
50.) 

+HsO.  SI.  sol.  in  HsO.  3.45  g.  are  sol. 
in  1  1.  HsO  at  15*;  28.38  g.  at  100%  More 
sol.  in  dil.  HNOt+Aq.  (Chretien,  A.  oh. 
1898,  (7)  16.  404.) 

Potassium  molybdoiodate,  add. 
(I,0»,  2MoO,)»,  4K,0+7H,0. 
(IsO,,  2MoO,),,  2KsO+13HsO. 
(I,0»,  2MoO,)s,  K,0-f4HsO. 
(IsOi,  2MoO,),,  KsO-f  7HsO. 
(IsOi,  2MoO,)4,  KsO+5H,0. 
(Chretien.) 

Silvef  molybdoiodate,  AgsO,  IsOs,  2MoOs+ 
IJ^HsO. 

Insol.  in  HsO. 

4AgsO,  4lsOi,  3MoO,.  Sol.  in  HsO  con- 
tainingHNOa.    (Chretien.) 

Sodium  molybdoiodate,  NasO,  IsOt,  2MoOs+ 
H,0. 

SI.  sol.  in  HsO.  Sol.  in  HNOi  with  decomp. 
(Chretien.  C.  R.  1896,  123.  178.) 

1 1.  HsO  dissolves  6.97  g.  of  the  salt  at  15**; 
22.75  g.  at  90*. 

1  1.  HNOt-f  Aq  (1  :  10)  dissolves  23.78  g. 
of  the  salt  at  ora.  temp.  (Chretien,  A.  ch. 
1898,  (7)  16.  410.) 

+2HsO.  Only  si.  sol.  in  cold  HsO:  sol.  on 
long  boiling.  3.35  grams  are  sol.  in  1  1.  HsO 
at  12"*.    (Rosenheim,  A.  1899,  308.  50.) 

Strontium  molybdoiodate,  SrO,  IsOi,  2MoO  + 
3HtO. 
Vc^  sol.  in  HsO.    (Chretien,  A.  ch.  1898, 
(7)  16.  415.) 

Strontium  molybdoiodate,  add,  3SrO,  (IsOi, 
2MoO,)4+15HtO. 
1  1.  HsO  dissolves  2.94  g.  of  the  salt  at 
15%  13.64  g.  at  100^    (Chretien.) 

Uranyl  molybdoiodate,  2UOs,  4l20f,  3MoOi+ 
3H,0.    (Chretien.) 

Zinc  molybdoiodate,  ZnO,   IsOi,  2MoOs+ 
5HsO. 
1  1.  HsO  dissolves  4.08  g.  of  the  salt  at 
15*;  16.25  g.  at  100%    (Chretien.) 
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Zinc  molybdoiodate  acid,  ZnO,  (ItOs,  2MoOi)i 
-fl6H,0. 
Very  sol.  in  H,0.    (Chretien.) 

Molybdoperiodic  acid. 

Ammonium  molybdoperiodate,  5(NH4)iO, 
1,0;,  12MoO,4-12H20. 

Sol.  in  H2O.  (Blomstrand,  Sv.  V.  A.  H. 
Bih.  1892.  No.  6.) 

4(NH4)A  IjOt,  8MoO,+7HjO.  Very  si. 
sol.  in  cold  HjO.    (Blomstrand.) 

Ammonium  sodium ,  2(NH4)iO,  NajO, 

I,Ot,  2MoO,-flOH,0. 
Very  si.  sol.  in  H,0.    (B.) 

Barium  sodium  ,  9BaO,  NajO,  2Ij07, 

24MoO,+28H,0. 
Very  si.  sol.  in  H,0.    (B.) 

Calcium ,  5CaO,  IjO?,  12MoOi+26H,0. 

Extremely  sol.  in  HjO.    (Blomstrand.) 
4CaO,  1,67,  12MoO,+21HjO.    Less  sol.  in 

H2O  than  above  salt. 

Lithium ,  5Li,0,  IjOt,  12MoO|-|-30H,O. 

Not  so  efflorescent  as  Na  salt.  Sol.  in  H2O. 
(B.) 

+  18H,0.)    (B.) 

Manganous   sodium  ,   2MnO,   SNajO, 

IjOt,  12MoO,+32H,0. 
Sol.  inHjO.    (B.) 


Potassium    , 

12H2O. 
Not  efflorescent. 


5KA    1^7,    12MoO,-|- 
(Blomstrand.) 


Sodium ,  5Na,0, 1,07,  12MoO,-f34H,0. 

Efflorescent.  Very  sol.  in  HjO.  (Blom- 
strand, Sv.  V.  A.  H.  Bih.  1892.  No.  6.  24.) 

-I-26H80.  Not  efflorescent.  Very  sol.  in 
HsO.    (Blomstrand.) 


Sodium  strontium  — 
12MoO,+20H,O. 
Sol.inHiO.    (B.) 


Na,0,  4SrO,  I2O7, 


Molybdophosphoric  acid. 
See  Phosphomolybdic  add. 

Molybdo«ti5pho8phoric  acid. 

Sodium  molybdo^ti&phosphate, 

Na,(P(Mo,07),H-8HiO. 
Ppt.    (Rosenheim,  Z.  anorg.  1913,  84. 222.) 

Molybdophosphorous  acid. 

Potassium  molybdophosphite, 
K,|HP(Mo,07),l+llHjO. 
Difficultly  sol.  in  cold  H,0.    (Roeenhdm, 
Z.  anorg.  1913,  84.  219.) 


Sodium  molybdophosphite, 

Na,[HP(Mo,07),j-|-llH,0. 
SI.  sol.  in  HiO.     (Rosenheim,  Z.  anorg. 
1913,  84.  218.) 

Molybdophosphovanadic  acid. 
See  Phosphovanadiomolybdic  add. 

Molybdoselenious  add. 

Ammonium    molybdoselenite,    4(NH4)A 
3SeOj,  10MoO,4-4H,O. 
More  sol.  in  hot  than  cold  HsO:  insol.  in 
alcohol.    (Pochard,  A.  ch.  (6)  80.  403.) 

Ammonium  potassium  molybdosdenite, 
2(NH4)20,    2KA     3SeO,,     10MoO,+ 
5H,0. 
Very  sol.  in  H2O;  insol.  in  alcohol.    (P^«h- 

ard.) 

Barium  molybdosdenite,  4BaO,   3S€0i, 
10MoO,-|-3HjO. 
SI.    sol.    in    cold,    easily    in    warm   H]0. 
(Pochard.) 

Potasdum   molybdoselenite,   4KtO,   SSeOs, 
10MoO,+5HjO.     . 
Very  sol.  in  HtO;  insol.  in  alcohol.    (Poch- 
ard.) 

Sodium    molybdosdenite,    4NaiO,    3SeOb 
10MoO,+15H,O. 
Very  efflorescent,  and  sol.  in  H2O;  insol.  in 
alcohol.    (Pochard.) 

Molybdosilicic  acid. 
See  Silicomdybdic  add. 

Molybdosilicovanadic  acid. 
See  Silicovanadiomdybdic  add. 

Molybdosulphuric  acid. 

Appreciably    sol.    in    H2O.      (Hoffmann, 
Dissert.  1903.) 

Ammonium  molybdosulphate,   (XH4)tO, 
2MoO,,  S0,+4HA  aad  +9H|0. 

Decomp.  by  H|0.     (Wdnland,  Z.  anoig. 
1907,  64.  261.) 

(NH4)20,  2MoO,,  3SO,+10H,O.     (Wein- 
land.) 

Ammonium    molybdenyl    mdybdotutahcte, 
(NH4)20,  MoO,,  7MoO,,  SO t+xAfi. 


li^(NH4)20.  MoO,,  TMoO,,  SOi-|-5HA 
2(NH4)20,   M0O2,   7MoO     ^   '^^"^ 

(Hoffmann.  Dissert.  1908.) 
3NHj,  MoO,.  7MoO,,  SC,-r*.«*iv/.    .-.. 

sol,  in  H,0.    Very  si.  sol.  in  NH4  salts+Ao. 


3NHj,  aIoO,.  7MoO,,  S0,+1QHA   V«fy 
1,  in  H,0.    Very  si.  sol.  in  NH4  salts+Ao. 

Very  stable  toward  alkali -fAq.     (P^diard, 

C.  R.  1893,  116.  1441.) 
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5NH,,  MoOa,  7MoO,,  S0,+8H,0.  (P^ 
chard,  C.  R.  1893,  116.  1441.) 

PotAssium  molybdosulphate,  K2O,  2MoOsi 
SO,4-2H20. 

KA  2MoO,,  SOa+GHjO. 

KA  2MoO,,  3SO,-f6H20.  (Weinland,  Z. 
anorg.  1907,  64.  260.) 

Potassium   molybdenyl   molybdosulphate, 
KA  MoO,,  7MoO,,  SOi+SHiO. 
(Hoffmann,  Dissert.  1903.) 

Molybdosidphurous  acid. 

Ammonium   molybdosulphite,    4(NH4)20, 
3SO2,  lOMoO.+eHjO. 

SI.  sol.  in  cold,  more  easily  in  hot  HjO. 
Insol.  in  alcohol.  (Pochard,  A.  ch.  (6)  30. 
396 ) 

3'(NH4)A  8M0O,,  2S0,-f 5H,0.  81.  sol. 
in  cold,  easily  sol.  in  warm  H2O.  Easily  de- 
comp.  by  HiO,  and  can  be  recryst.  only  in 
presence  of  an  excess  of  sulphurous  add. 
(Rosenheim,  Z.  anorg.  1894,  7.  177.) 

Ammonium  potassium  molybdosulphite, 
2(NH4)20,  2K2O,  3SO2,  10MoO,4-9H2O. 
SI.  sol.  in  cold  H2O.    Decomp.  on  warming. 
(Pochard.) 

Barium    molybdosulphite,    2BaO,    5MoOt, 
2SO,+10H2O. 
(Rosenheim,  Z.  anorg.  1897,  15.  185.) 

Cssium    molybdosulphite,    2CsyO,    5MoOt, 
2S02-f6H20. 
Unstable.    As  K  salt.    (Rosenheim.) 

Potassium  molybdosulphite,  4K2O,  3SO2, 
lOMoOa+lOHjO. 

Very  al.  sol.  in  H2O,  but  decomp.  on  warm- 
ing.   (Pochard.) 

2KA  5MoO,,  2S02-I-H20.    (Rosenheim.) 

Rubidium  molybdosulphite,  2Rb20,  SMoOs, 
2SO,+3^«0. 
As  K  salt.    (Rosenheim.) 

Sodium  molybdosulphite,  4Na20,  3SO2, 
10MoO8+12H,O. 
Vary  sol.  in  cold  H2O;  insol.  in  alcohol. 

(Pochard.) 
+I6H2O.    Very  efflorescent.    (Pochard.) 
2Na,0,  5MoO,,  2SO,-f8H20.    In  dry  state 

it  gradually  gives  off  SO2  and  soon  effloresces. 

(Rosenheim.) 

Strontium  molybdosulphite,  2SrO,   5MoOt, 
2SO,-|-12H,0. 
(Rosenheim.) 

Molybdotitanic  acid. 
See  Titanomolybdic  add. 


Molybdous  acid. 

Magnesium   molybdite,  MgaMosOg  »2MgO, 
3M0O2. 
Not  attacked  by  KOH,   and  HCl+Aq. 
(Muthmann,  A.  238.  108.) 

Zinc  molybdite,  Zn2Mos08=»2ZnO,  3M0O2. 

Easily  sol.  in  aqua  regia.    (Muthmann,  A. 
238.  108.) 

Molybdovanadates. 
See  Vanadiomolybdates. 

Neodymicotungstic  acid. 

Ammonium  neodymicotungstate,  3(NH4)sO, 
Nd208,  16WO,-|-20HiO. 
Difficultly  sol.  in  H2O.    (E.  F.  Smith,  J. 
Am.  Chem.  Soc.  1904,  26.  1480.) 

Barium  neodymicotungstate,  6BaO,  Nd20t, 
16WO,+17H,0. 
Insol.  in  H2O.    (E.  F.  Smith.) 

Neodymium. 

See  also  under  Didymimn. 

Neodymium  bromide,  NdBri. 

(Matignon,  C.  R.  1905,  140.  1638.) 

Neodymium  carbide,  NdC2. 

Decomp.  by  H2O;  insol.  in  cone.  HNOij 
decomp.   oy  dil.  HNOj.     (Moissan,  C.   R. 


1900, 


mp.   I 
I,  131. 


597.) 


Neodymium  chloride,  NdCls. 

100  g.  H,0  dissolve  98.68  g.  NdCl,  at  13''; 
140.4  g.  at  100^ 

Sp.  gr.  at  15**/4**  of  the  solution  sat.  at  13**  = 
1.74.    (Matignon,  A.  ch.  1906,  (8)  8.  249.) 

44.5  g.  are  sol.  m  100  g.  abs.  alcohol  at  20''. 
1.8  g.  "    "     "     "   ^  pyridine  at  15^ 

Insol.  in  ether,  CHCli,  quinoline,  toluidine, 
etc.  SI.  sol.  in  aniline  and  in  phenylhydra- 
zine.    (Matimon,  A.  ch.  1906,  (8)  8.  266.) 

4-6H20.    Deliquescent. 

At  13^  100  pts.  H2O  dissolve  246.2  pts.  of 
the  hydrated  salt. 

At  100**,  100  pts.  H,0  dissolve  511  pts.  of 
hydrated  salt. 

Sat.  solution  at  13''  has  a  sp.  gr.  15*/4*'  = 
1.741.    (Matignon,  C.  R.  1901, 138.  289.) 

Neodymium     chloride     ammonia,     NdCU, 

12NH1. 

Decomposes  on  heating  into  NdCls+NHa: 

+2NH,;   -f4NH,;   -f5NH,;   +8NH,;   and 

4-llNH,.    (Matignon,  C.  R.  1906, 142. 1043.) 

Neodymium  hydroxide. 

Sol.  in  citric  acid.  (Baskerville,  J.  Am. 
Chem.  Soc.  1904,  26.  49.iy\^OOQie 
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Solubility  in  dyoerine+Aq  containing 
about  60%  by  yoT.  of  glycmne.  100  ccm. 
of  the  solution  contain  4.5  g.  neodymium 
oxide.    (Mmier,  Z.  anorg.  1905,  48.  322.) 

Neodymium  hydride,  NdHt  (?). 

Slowly  attacked  by  boiling  HsO.  Sol.  in 
adds  with  violent  evolution  of  Ht.  (Muth- 
mann,  A.  1904,  SSI.  58.) 

Neodymium  iodide,  Ndl|. 
(Matignon,  C.  R.  1905, 140. 1638.) 

Neodymium  nitride,  NdN. 

Deoomp.  in  moist  air  with  evolution  of 
NHt.    (Nfuthmann,  A.  1904,  881.  59.) 

Neodymium  oxide,  NdtOi. 

EasUy  sol.  in  acids,  (v.  Welsbach,  M.  6. 
477.) 

Neodymium  oxychloride,  NdOCl. 
(Matignon,  C.  R.  1905, 140.  1638.) 

Neon,  Ne. 

Less  sol.  than  argon  in  HsO;  sol.  in  liquid 
oxygen.    (Ramsay,  B.  1898,  81.  3118.) 

Absorption  by  HtO  at  t°. 


t« 

CoeflRcieot  of  absorption 

0 

0.0114 

10 

0.0118 

20 

0.0147 

30 

0.0158 

40 

0.0203 

50 

0,0317 

(Antropoff,  Roy.  Soc.  Proc.  1910,  88.  A,  480.) 

Nickel,  Ni. 

Not  attacked  by  HjO.  Votv  slowly  soL  in 
dilute  B9PO4,  H,S04,  or  HCH-fAq.  (Tup- 
puti,  A.  ch.  78.  133.) 

Very  easily  attacked  by  HNOt-f  A^  and 
difficultly  by  hot  HtS04.  When  pure,  is  con- 
verted into  passive  condition  by  cone.  HNO|. 
(Nickl^  C.  R.  88.  284.) 

Very  si.  attacked  by  cold  acids,  except 
HNO,+Aq.    (Tissier,  C.  R.  60.  106.) 

Not  attacked  by  NaOH+Aq.  (Venator, 
Dini^.  861. 133.) 

Insol.  in  liquid  NH|.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

Nickel  amide,  Ni(NH3)>. 

Deoomp.  by  HjO;  slowly  sol.  in  min.  adds. 
Insol.  in  hquid  NH|.  (Bohart,  J.  phys.  Chem. 
1915, 19.  560.) 

Nickd  antimoiiide,  NiSb. 

Insol.  in  HCl-l-Aq:  easily  sol.  in  HNO1+ 
Aq.    (Christofle,  18Ci8.) 


Min.  BreUhaupUU,    Insol.  in  adds;  eaaly 
sol.  in  aqua  regia. 
NiiSbt.    (Christofle.) 

Nickel  antimoiiide  sulphide,  NiSb,,  NiS,« 
NiSbS. 

Min.  Nickel  glance,  UUmanniU. 

Deoomp.  by  HNOt+Aq;  ooinpletely  sol. 
in  aqua  regia  with  separation  of  0. 

Nickel  arsenide,  NiAs. 

Min.  NicccliU,  Sol.  in  cone.  HXOj-|-Aq 
with  separation  of  AsiOi;  more  easily  sci  in 
aqua  regia. 

NiAst.  Min.  CKLoanthiUj  RammdAergUe, 
Sol.  in  HNOt+Aq. 

NiiAsf.  Sol.  in  HNOt  and  in  aqua  regia. 
Readily  attacked  by  fused  alkali.  (Granger, 
C.  R.  1900, 180.  915.) 

Nickel  arsenide  sulphide,  NiAsi,  NiSt. 

Min.  GeredorffiU.  Partly  sol.  in  HNO,-}- 
Aq  with  separation  of  S  and  AsiOi;  not  at^ 
tacked  by  KOH-fAq. 

Nickel  axoimide,  basic,  Ni(OH)Ns 

Insol.  in  H]0.  (Curtius,  J.  pr.  1886,  (2) 
68.300.) 

Nickel  azoimide,  NiN«+H]0. 

Sol.  in  H]0;  insol.  in  alcohol  and  ether. 
(Curtius,  J.  pr.  1900,  (2)  61.  418.) 

Nickel  potasshmi  azoimide,  Ni(Nt)t,  KN|  (?). 
Sol.  in  H,0.    (Curtius,  J.  pr.  1898,  (2)  86. 
302.) 

Nickel  boride,  NiaB. 

Attacked  by  HNOt.  Slowly  sol.  m  hot 
HCl.    (Jaasoneix,  C.  R.  1907,  146.  240.) 

NiB.  Deoomp.  by  moist  air  and  by  alkali 
nitrates,  chlorates,  hydroxides  and  oaiboD- 
ates;  deoomp.  by  steam  at  red  heat.  Not 
attacked  by  UCL  Easilv  attacked  by  HNOt 
and  aqua  regia;  by  H1SO4  only  on  neattng. 
(Moissan,  C.  R.  1^,  128.  425?) 

NiB,.    (Jassoneix,  C.  R.  1907,  146.  241.) 

Nickel  bromide,  NiBrt. 

Deliauescent.    Slowly  sol.  in  HtO. 

Sat.  NiBrt +Aq  contains  at: 
— 2r      — 6^*      -1-19**       38** 
47.1       51.7       56.6       58.9%  NiBr,, 

ggo  770  ggo  iQQO  1^0 

60.5       60.3       61.0       61.0       60.7%  NiBr,. 
(fitard,  A.  ch.  1894,  (7)  %  642.)  . 

Somewhat  hygroscopic.  Nearly  insoL  in 
cold  H,0  but  begins  to  dissolve  appreoiaU|r 
at  50**,  and  somewhat  more  rapioly  at  9(r, 
but  even  at  that  temp.  1  g.  requires  1-2  hours 
for  solution.  HNOt  does  not  appreciably 
hasten  solution.  (Richards  and  Cushnuo, 
Z.  anorg.  1898, 16.  169.)OOgie 
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SL  8ol.  in  bensonitrile.  (Naumann,  B. 
1914.  47.  1369.) 

SoL  in  qmnoline.  (Beckmann  and  Qabel, 
Z.  anoig.  1906,  61.  236.) 

-|-3H,0.  Deliquescent.  Very  sol.  in  H,0, 
Ha-f Aq,  NH40H-fAq,  alcohol,  and  ether. 
(Berth^not,  A.  ch.  44.  389.) 

H-dHrf).  (Bolschakoff,  C.  C.  1897,  II. 
331  and  726.) 

H-9H,0.  (Bolschakoflf,  C.  C.  1897,  II. 
726  and  331.) 

Hkkel  stannic  bromide. 
See  Bromostannate,  nickel. 

Nickel  bromide  ammonia,  NiBrt,  6NH6. 

SoL  in  little  HjO,  but  decomp.  by  more. 
(Rammelsberg,  Pogg.  66.  243.) 

SoL  in  wann  cone.  NH40H-|-Aq:  insol.  in 
cold.  (Richards  and  Cushmann,  Z.  anorg. 
1898, 16.  175.) 

Nickel  bromide  cupric  oxide,  NiBrt,  3CuO-f 
4H,0. 
Not  deoomp.  by  HjO.     (Mailhe,  A.  ch. 
1902,  (7)  27.  377.) 

Nickel  bromide  hydrazine,  NiBrs,  2NsH4. 

Easily  sol.  in  dU.  acids  and  NH40H+Aa. 

NiBrs,  3NsH4.  SoL  in  dil.  acids.  (Fransen, 
Z.  anorg.  1908,  60.  263-4.) 

Nkkd  carbon]^,  Ni(C0)4. 

Insol.  in  H3O;  not  attacked  by  dil.  acids  or 
alkalies  or  cono.  HCl+Aq.  Easily  sol.  in 
cone  HNOt+Aq  and  in  aqua  regia.  Sol.  in 
alcohol,  benzene,  and  chloroform.  (Mond, 
Langer^  and  Quincke,  Chem.  Soc.  67.  749.) 

SoL  in  hydrocarbons,  especially  oil  of  tur- 
pentine.   (Berthelot,  C.  R.  1891,  112.  1346.) 

SoL  in  acetone,  toluene,  methyl  and  ethyl 
alcohol,  etc.  (Lenher  and  Loos,  J.  Am.  Chem. 
Soc.  1900,  22.  114.) 

Nickel  chloride,  NiClt. 
I        Anhydr<me,    Not  immediately  sol.  in  HtO, 
I     but  gradually  dissolves  on  boiling  or  by  addi- 
tion <rf  HCl-fAq.    Ddiquesces  on  air,  and  is 
thai  eaaflv  sol.  in  H,0.    Sol.  in  NH40H+Aq. 
SoL  in  alcohol.    Sol.  in  hot  HCl+Aq  only 
slowly. 
Sp.  gr.  of  NiCls+Aq  containing: 
5  10  15  20  25%NiCl,. 

1.0493    1.0995   1.1578   1.2245   1.3000 
(B.  Franz,  J.  pr.  (2)  6.  285.) 
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8p.  or.  of  NiCliH-Aq  containing,  in 

prns.  fiiO,  g.  NiCl,+7H,0  at  23.1*^: 

128g.  (-HmoL)    256       384       512 

1.057  1.107    1.149     1.187 

640       768       896      1024 

1.220    1.249    1.276    1.301 


Containing  g.  NiCli  (anhydrous)  r 
65g.  (  =  HmoL)130   195    260    325    390 
1.061  1.119  1.176  1.230  1.284  1.335 

(Gerlach,  Z.  anal.  28.  468.) 

Sp.  gr.  of  NiCli-j-Aq  at  room  temp,  con- 
taining: 

11.449       22.69       30.40%  NiCl,.  ' 
1.1093      1.2264      1.3371 
(Wagner,  W.  Ann.  1883, 18.  269.) 


Sp.  gr.  of  NiCl,+Aq  at  25**. 

Concentration  of  NiClj-f-Aq 

8p.  gr. 

1-normal 

1.0591 
1.0308 
1.0144 
1.0067 

(Wagner,  Z.  phys.  Ch.  1890,  6.  39.) 

Insol.  in  liquid  NHj.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

100  pts.  absolute  alcohol  dissolve  at  room 
temperatm^  10.05  pts.  KiCli.  (Bddtker,  Z. 
phys.  Ch.  1897,  22.  511.) 

Sol.  in  Quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  61.  236.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909,  42.  3790.) 

Insol.  in  etnyl  acetate.  (Naumann,  B. 
1910,  48.  314.)     • 

Solubility  in  glycol  =  16.1-16.3%.  (de 
Coninck,  C.  C.  1906,  II.  1234.) 

SI.  sol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1369.) 

Anhydrous  NiCU  is  insol.  in  acetone. 
(Krug  and  M'Ehx)y,  J.  Anal.  Ch.  6.  184.) 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

+H1O.    (Baubigny.) 

1 1.  sat.  HCl-fAq  at  12**  contains  40  g.  NiClj 
dissolved  from  NiCli,  H,0.    (Ditte.) 

H-2HiO.    (Sabatier,  Bull.  Soc.  (3)  1.  88.) 

-i-6H20.  Deliauescent  in  moist,  ^ores- 
cent in  dry  air;  sol.  in  HsO  with  evolution  of 
heat.  SoL  in  1.5  to  2  pts.  H,0.  EasUy  sol. 
in  alcohol.    (Tupputi.) 

1  1.  H2O  dissolves  600  g.  NiCli+6H,0. 
(Ditte,  A.  ch.  1879,  (5)  22.  551.) 

Sat.  aq.  solution  contains  at: 
—17'*  —16**  +10**  18** 
29.7      31.0      37.3     38.5%  NiCU, 

38**        59**        78**       96** 
41.9       45.0       46.6      46.7%  NiCl,. 
(fitard,  A.  ch.  1894,  (7)  2.  539.) 

SolubiUty  of  NiCU -f6H,0  =37.53%  NiCl, 
at  25**.  (Foote,  J.  Am.  Chem.  Soc.  1912,  84. 
882.) 

100  pts.  absolute  alcohol  dissolve  at  room 
temperature  53.71  pts.  NiCl,-k6H;p.^  (Bddt- 
ker, Z.  phys.  Ch.  1897,  22.  5l5Pgl^ 
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+7H}0.  100  g.  absolute  alcohol  dissolve 
2.16  g.  NiCl,-f7H20  at  17^  and  1.4  g.  at  3^ 
(de  Bniyn,  R.  t.  c.  1892,  11.  156.) 

Nickel  hydrogen  chloride,  SNiCl,,  2HC1+ 
IJ^HiO. 
(Heitzenstein,  Z.  anorg.  1898,  18.  270.) 

Nickel  rubidium  chloride,  NiCU,  2RbC]. 

Easily  sol.  in  H,0  and  HCl+Aq.  (Godef- 
froy,  B.  8.  9.) 

Nickel  thallic  chloride,  NiCl,,  2nCl,-|-8H,0. 
Deliquescent.     Can  be  cryst.  from  HiO. 
(Gewecke,  A.  1909,  366.  221.) 

Nickel  tin  (stannous)  chloride,  NiCls,  SnChH- 
6H,0. 
Sol.  in  H,0.    (Jdrgensen.) 

Nickel  tin  (stannic)  chloride. 
See  Chlorostannate,  nickel. 

Nickel  chloride  ammonia,  NiClt,  2NH8. 

Sol.  in  HsO,  decomp.  on  boiling;  insol.  in 
alcohol. 

NiCl,,  3NH,-|-3H,0.  (Andr^,  C.  R.  1888, 
106.  937.) 

NiCh,  6NH8.  Sol.  in  cold  HaO  without 
decomp.  Insol.  in  alcohol.  Very  si.  sol.  in 
cone.  NH40H-fAq. 

Nearly  insol.  in  a  sat.  solution  of  NH4CI 
in  NHiOH+Aq.  (Sdrensen,  Z.  anorg.  1894, 
6.  363.) 

Nickel  chloride  cupric  oxide,  NiCls,  3CuO+ 
4H,0. 
Not  decomp.  by  HjO.     (Mailhe,  A.  ch. 
1902,  (7)  27.  377.) 

Nickel  chloride  hydrazine,  NiCls,  2N2H4. 

Sol.  in  dil.  acids  and  NHj+Aq.  (Framsen, 
Z.  anorg.  1908,  60.  262.) 

NiClj,  3N,H4.    Sol.  in  dU.  acids.    (F.) 

Nickel  fluoride,  NiFs. 

Sol.  in  about  5000  pts.  HjO;  insol.  in  alcohol 
and  ether.  Not  attacked  by  HQ,  HNOi.  or 
H,S04  even  when  hot.  (Poulenc,  C.  R.  114. 
1426.) 

Insol.  in  liquid  NH|.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

-h2H20.  Decomp.  by  pure  H2O.  Sol.  in 
H,0  acidulated  with  HF.    (Berzehus.) 

+3H,0.    (Clarke,  SiU.  Am.  J.  (3)  13.  291.) 

Nickel  hydrogen  fluoride,  NiF,,  5HF-f  6H,0. 
Easily  sol.  in  H2O  and  dil.  acids.    Sol.  in 
NTl40H-fAq    with    decomp.      (Beihm,    Z. 
anorg.  1905,  48.  330.) 

Nickel  potassium  fluoride,  NiFs,  KF. 

H-HsO.  Sol.  in  H^O.  (Wagner,  B.  19. 
896.) 


NiFs,  2KF.  SI.  sol.  in  HsO.  Scarcely  sol. 
in  methyl  or  ethyl  alcohol  or  benzeie. 
(Poulenc,  C.  R.  114.  747.) 

Nickel  potassium  zirconium  fluoride. 
See  Fluozirconate,  nickel  potassium. 

Nickel  manganic  fluoride. 
See  Fluomanganate,  nickel. 

Nickel  sodium  fluoride,  NiFs,  NaF+H,0. 
Sol.inHsO.    (Wagner,  B.  19.  896.) 

Nickel  stannic  fluoride. 
See  Fluostannate,  nickel. 

Nickel  titanium  fluoride. 
See  Fluotitanate,  nickel. 

Nickel  tungstyl  fluoride. 
See  Fluozytungstate,  nickel. 

Nickel  vanadium  fluoride. 
See  Fluovanadate,  nickel. 

Nickel  zirconium  fluoride. 
See  Fluozirconate,  nickel. 

Nickel   fluoride   ammonia,  5NiFs,   6NHs+ 
8HsO. 
Insol.  in  cold  HsO.    Decomp.  by  hot  HsO. 
Easily  sol.  in  dil.  acids.     (B5hm,  Z.  anorg. 
1905,  48.  334.) 

Nickelous  hydroxide,  4NiOsHs,  HsO. 

Yery  si.  sol.  in  HsO.  Sol.  in  adds.  Insol. 
in  KOH  or  NaOH+Aq.  Somewhat  diffi- 
cultly  sol.  in  (NH4)sC0,  or  NH«0H4-Aq,  but 
easily  sol.  in  presence  of  NH4  salts.  Sol.  in 
NH4  salte+Aq.  Sol.  in  KCN+Aq.  (Rod- 
gers,  1834.) 

Sol.  in  boiling  NH4C1-|-Aq. 

NiOsHs. 

Solubility  in  NH40H-f  Aq  at  26*. 


NH»  norm. 

G.  Ni  per  1. 

G-NiOtHtper  L 

1 

2 
3 
4 

0.084 
0.170 
0.257 
0.360 

0.00287 
0.00579 
0.00875 
0.01227 

4.911 
3.900 
2.101 
0.602 

2.580 
1.780 
0.835 
0.158 

0.0879    ' 
0.0607 
0.0284 
0.0054 

The  non-agreement  of  the  results,  is  due  to 
the  formation  of  different  modifications  of 
NiOsHs. 

(Bonsdorff,^,.|^^ygJg^^el85.) 


NICKEL  PHOSPHIDE 


539 


Solubility  in  NH40H+Aq. 

Cone,  of  Ni«:0.014N  in  IN  NH40;a4-Aq. 
"     "  "  =0.036N  "2NNH40H+Aq. 

(Starck,  B.  1903,  86.  3840.) 

Sol  in  hot  NH4F4-Aq.  (von  Helmolt,  Z. 
anorg.  1893,  3.  133.) 

Insol.  in  methyl  or  amyl  amine.    (Wurtz.) 

N»t  pptd.  in  presence  of  Na  citrate. 
(SpiDer.) 

Not  pptd.  in  presence  of  a  large  number  of 
non-voUitile  organic  substances,  particularly 
H,C4H40«.    (Rose.) 

Nickelonickelic  hydroxide,  Nis04,  2HtO. 

Sol.  in  acids;  insol.  in  H2O  and  alkalies. 
(Dudley,  J.  Am.  Chem.  Soc.  1896, 18.  901.) 

ITickeUc  hydroxide,  NisO,,  2H2O  (?). 

(WOTiicke,  Pogg.  141.  122.) 

NitOj.  3HtO  (?).  Sol.  in  acids  as  nickelous 
salts.  Not  attacked  by  boiling  KOH  or 
NaOH-fAq.  Slowly  sol.  in  HCiH,0,+Aq. 
Sol.  in  NH4OH,  and  NH4  salts+Aq.  (Od- 
ling.) 

Nickel  k>dide,  Nils. 

Deliquescent  and  sol.  in  HjO.  (Erdmann, 
J.  pr.  7.  254.) 

Sat.  Nilj+Aq  contains  at: 
—23**      —6**       4-11''       16** 
51.8       54.3        57.8       59.0%  Nil,, 

43**  80^        85^         90** 

64.1       65.0       65.2       65.7%  Nil,, 
(fitard,  A.  ch.  1894,  (7)  2.  546.) 


-f-6HiO.      Deliquescent. 
H,0.    (Erdmann.) 


Easily   sol.    in 


Nickel  iodide  ammonia,  Nils,  4NH|. 

(Rammelsberg,  Pogg.  48.  119.) 

Na,,  6N^,.  Decomp.  by  H,0.  Sol.  in 
warm  oil.  NH40H4-Aq.  Very  si.  sol.  in  cone. 
NH40H-fAq.    (Erdmann.) 

Nickel  iodide  hydrazine,  NiI,(N2H4),. 

Insol.  in  H,0.  Sol.  in  adds.  (Franzen, 
Z.  anorg.  1911,  70.  150.) 

Nickel  subcHidt,  Ni,0,+H,0. 

Insol.  in  H,0:  sol.  in  HCl  and  H,S04  and 
HNO,:  also  in  KCN+Aq.  (Moore,  C.  N. 
1895,  71.  81.) 

IHckelous  oxide,  NiO. 

InsoL  in  H,0.  Sol.  in  cone,  acids,  except 
when  crystalb'ne,  when  it  is  scarcely  attacked 
by  adds.    (Ebehnen,  C.  R.  83.  256.) 

Very  si.  sol.  in  boiling  NH4C1+Aq.  (De- 
mar^ay.) 

Very  slowly  sol.  in  NH40H4-Aq.  Insol.  in 
KOH,  and  >faOH-f  Aq. 

Sol.  in  min.  acids,  especially  HCl+Ao, 
when  warmed;  insol.  in  HC,H|0,,  NH4Cr, 


and  NH4SCN+Aq.  Insol.  in  cone.  NaOH-f- 
Aq.   (Zimmerman,  A.  282.  324.) 

1  1.  solution  containing  418.6  g.  sugar  and 
34.3  g.  CaO  dissolves  0.29  g.  NiO.  (Boden- 
bender,  J.  B.  1866.  600.) 

Min.  BunsenUe, 

Nickelonickelic  oxide,  Ni,04. 
Sol.  in  acids.    (Baubigny,  C.  R.  87.  1082.) 
-t-2H,0.    Insol.  in  H,0.  and  in  alkaUes+ 

Aq.    Sol.  in  acids.    (Dudley,  J.  Am.  Chem. 

Soc.  1896,  18.  901.) 
6NiO,  Ni,0,4-H,0.    (Schonbein,  J.  pr.  93. 

35.) 

Nickelic  oxide,  Ni,0,. 

Sol.  in  HNO,,  H,S04,  or  HCl+Aq^with 
decomp..  also  in  NH4OH  and  (NH4),CO,4- 
Aq.    (Winkelblech,  A.  13.  259.) 

Nickel  peroxide,  Ni,0,  (?). 

(Bayley,  C.  N.  39.  81.) 

Correct  composition  is  Ni,0,.  (Camot, 
C.  R.  108.  610.) 

Ni407  (?).    (Wicke,  Zeit.  Ch.  1866.  303.) 
•Ni04.    (Hollard,  C.  R.  1903,  136.  230.) 

Nickel  oxychloride. 

SI.  sol.  in  H,0.    (Berzelius.) 
NiClo,  8NiO+13H20.    (Raoult,  C.  R.  69. 
826.) 

Nickel  oxyiodidc.  Nil,,  9NiO-|-15H20. 

Insol.  in  H2O.  Sol.  in  HNOj-f-Aq  or  acetic 
acid.  Insol.  in  NH40H-f-Aa.  Alcohol  dis- 
solves out  Nil2.    (Erdmann.) 

Nickel  ox3rselenide. 

Almost  insol.  in  boiling  HCl;  decomp.  by 
HNO,.  (Fonzes-Diacon,  C.  R.  1900,  131. 
557.) 

Nickel  phosphide,  Ni2P. 

Sol.  in  HNOi-j-Aq  and  aqua  regia;  insol.  in 
HCl-hAq.    (Struve,  J.  pr.  79.  321.) 

Sol.  in  aqua  regia  and  in  HNO,;  sol.  in 
fused  alkali.  (Granger,  Bull.  Soc.  1896,  (3) 
16.  1089.) 

EasUy  sol.  in  HNO,.  (Granger,  C.  N.  1898, 
77.  229.) 

When  prepared  by  heating  phosphorus, 
copper  and  mckel  in  electric  furnace,  is  insol. 
in  all  acids  except  a  mixture  of  HNO,  and 
HF.    (Maronneau,  C.  R.  1900,  130.  657.) 

NiP,.  Sol.  in  HNO,;  decomp.  by  fused 
NaOH.    (JoUbois,  C.  R.  1910, 160.  107.) 
•    NiP,.    Sol.  in  HNO,;  decomp.  by  fused 
NaOH.    (J.) 

Ni,P,.  Insol.  in  HNO,,  HCl  and  aqua 
regia;  stable  in  the  air  even  when  heat^ 
(Granger,  BuU.  Soc.  1896.  (3)  16.  1086.) 

Ni,P,.    Not  attacked  by  HCl.    EasUy  at- 
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N»Pt.    Sol.  in  HNOi,  aqua  regia  and  in 
fused  alkaU.    (Granger,  C.  R.  1896, 128. 177.) 

Nickel  phosphosulphide,  NitPSi. 


Decomp.  by  hot  HjO  or  by 
SI.  attacked  by  HNO,.      " 


1899,  (7)  17.  417.) 


Jua  regia. 
,  A.  ch. 


Nickel  semiselenide,  NiiSe. 

Almost  insol.  in  boiling  HCl:  decomp.  by 
HNOi.     (FonKes-Diacon,  C.  R.  1900,  181. 

557.) 

Nickel  selenlde,  NiSe. 

Insol.  in  HiO.  dil.  or  cone.  HCl+Aq; 
slowly  sol.  in  HN0|+Aq:  easily  in  aqua  regia. 
(Little,  A.  112.  211.) 

Almost  insol.  in  boiling  HCl:  decomp.  by 
HNOi.  (Fonzes-Diacon,  C.  R.  1900,  181. 
557.) 

NiSes.    (Fonzes-Diacon.) 

Nije*}  ^^^*^  "^^'-  ^  boiling  HCl; 
decomp.  oy  HNO|.    (Fonzes-Diacon.) 

Nickel  siUdde,  NiiSi. 

Sol.  in  HF  and  aqua  regia;  insol.  in  cold 
HsO:  decomp.  by  steam  at  red  heat;  sol.  in 
fused  alkali  carbonates.  (Vigouroux,  C.  R. 
1895, 121.  687.) 

Nickel  semisulphide,  NisS. 

Sol.  in  HNOt+Aq,  with  residue  of  S. 
Difficultly  sol.  in  cone.  HCl+Aq;  insol.  in 
dil.  HCl-fAq.  (Arfvedson,  Pogg.  1.  65; 
Gautier,  C.  R.  108.  1111.) 

Does  not  exist.  (Bomemann,  C.  A.  1908. 
1686.) 

Nickel  monosulphide,  NiS. 

Anhydrous,  Insol.  in  H,0,  HCl,  or  HjSO* 
4-Aq.    Sol.  in  HNOi+Aq  or  aqua  regia. 

Mm.  MillerUe. 

-f  zHjO.  Insol.  in  HjO,  but  decomp.  by 
HsO  in  contact  with  the  air  (Clermont  and 
Guiot,  C.  R.  84.  714),  or  by  boiling  with  H,0. 
(Gdtner,  A.  189.  354.) 

When  pptd.  with  (NH4)tS,  is  somewhat  sol. 
in  HjO.  1 1.  HiO  dissolves  39.87  X 10  •  moles 
NiS  at  18^  (Weigel,  Z.  phys.  Ch.  1907,  68. 
294.) 

Very  si.  sol.  in  dil.  HCl+Aq,  and  still  less 
in  HC,H,0,+Aa.    (Fresenius.) 

More  sol.  in  IjNOj-l-Aq,  and  easily  in  aqua 
re^a. 

Somewhat  sol.  in  NH40HH-Aqor  solutions 
of  alkali  sulphides.  Insol.  in  NH4SH+Aq, 
(Fresenius.) 

Sol.'  at  moment  of  formation  in  Na^S  but 
not/m  rNH4),S+Aq.  (Villiers,  C.  R.  1894, 
W.  1264.) 

Sol.  while  yet  moist  in  HtSOa-|-Aq.  (Ber- 
thier.) 

When  recently  pptd.,  sol.  in  KCN+Aq. 
(Haidlen.) 


Pptd.  in  presence  of  non-volatile  organic 
substances  as  tartaric  acid,  etc.    (Rose.) 

Sol.  in  potassium  thiocarbonate+Aq. 
(Rosenbladt,  Z.  anal.  26.  15.) 

Exists  in  a  colloidal  form  in  a  very  dil. 
solution.   (Winnsinger,  Bull.  Soc.  (2)  49. 452.) 

a  modification: 

Veiy  sol.  in  2N-HCl+Aq  sat.  with  HA 

/3  modification: 

0.033  g.  is  sol.  in  1  1.  2N-HCl+Aq  sat 
with  H,S;  very  sol.  in  2N-Ha+Aq. 

y  modification: 

Insol.  in  2N-HCl-f  Aq  sat.  with  H|8. 
0.013  g.  is  sol.  in  2N-HCH-Aq.  (Thiel, 
C.  C.  1914, 1.  19.) 

Nickel  sulphide,  Ni<Ss. 

(Bomemann,  C.  A.  1908.  1686.) 

Ni«S4.    (Bom^nann.) 

NiiiBi.    (Bom^nann.) 

Ni4S».  Min.  PdydymUe.  Insol.  in  HC1+ 
Aq.    Sol.  in  HNOt+Aq  with  separation  of  S. 

NiiSr.    Min.  Beyrichite.    Sol.  in  HCl+Aq. 

Nickel  dtsulphide,  NiSs. 
(Fellenberg,  Pogg.  60.  75.) 
Does  not  exist.    (Bellucci,  C.  A.  1909. 293.) 

Nickel  potassium  sulphide,  3NiS,  KS. 

Insol.  in  HtO.  (Schneider,  J.  pr.  (2)  9. 
209.) 

K,NinS,o.  Not  attacked  by  hot  (NH4)fS; 
slowly  attacked  by  HCl  or  cold  aqua  regia; 
Quickly  by  hot  aaua  regia.  HF  and  H9SO4 
dissolve  only  on  heating.  InsoL  in  orsanic 
acids,  alkalies  and  12%  HCl,  also  in  KCN, 
AgNOi  or  CuS04-|-Aq.  (Milbauer,  Z.  anorg. 
1904,  42.  447.) 

Nickel  telluride,  NisTci. 
Min.  MeloniU.    Sol.  in  HN0|+Aq. 
NiTe.    (Fabre,  C.  R.  106.  277.) 

Nickelicotungstic  acid. 

Ammonium  nickdtcotungstate,  2(NH4)iO, 
2Ni,0a,  8WO,+14HiO. 

(Rogers  and  Smith,  J.  Am.  Chem.  Soo. 
1904,  26.  1476.) 

3(NH4)iO,  Ni,0,,  16WO,+22H,0.  Very 
si.  sol.  in  HiO.    (Rogers  and  Smith.) 

Barium  nickelicotungstate,   19BaO,    NiiOt, 
16W0,. 
Ppt.    Very  insol.  in  H,0.    (E.  F.  Smith.) 

Nickelimolybdic  acid. 

Barium  nickdlmolybdate,  3BaO,   NiOt, 
9MoO,+12H,0. 


Ppt. 
02.) 


(HaU,  J.  Am.  Chi 


1907,  29. 
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Potassitsm   nkkelimolybdAte,   3KtO,    NiOs, 
9MoO,+6HH,0. 
Very  insol.  even  in  hot  HsO.    (Hall.) 

Hickelomolybdic  acid. 

Anunonium  hydrogen  nlckelomolybdate, 

(NH4)4H4Ni(Mo04)«]  +5H,0. 
SI.  sol.  in  HsO,  easily  in  dil.  acids.    (Bar- 
bieri,  C.  A.  1916.  897.) 

Barium  hydrogen  nlckelomolybdate, 
Baji[Ni(Mo04)f  ] + 10H,O. 
Ppt.    (Barbieri.) 

Potassimn  hydrogen  nickelomolybdate, 
K4H«[Ni(MoOl).H-5H,0. 
SI.  sol.  in  HsO,  easily  in  acids.    (Barbieri.) 

Sihrer  hydrogen  nickdomdybdatey 
Ag4H4Ni(Mo04)«H-3H,0. 
Insol.  in  HsO;  sol.  in  NH4OH,  or  HNOt+ 
Aq.    (Barbieri.) 

Hickelonickelous  acid. 

Potassium  nickelonlckelite,  KsNisOi  or  KsO, 
NiO,  NiOs. 
(Hofmann  and  Hiendlmaier,  B.  1906,  39. 
3186.) 

Sodium   nickelonickelite,   NasNi|0«"»NasO, 
NiO,  2NiOs. 
(Bdlucci  and  Rubegni,  C.  C.  1907, 1.  794.) 

Nickeloos  acid. 

Barium  <fc'nickeUte,  BaO,  2NiOs. 

Unstable;  decomp.  by  cold  HsO;  slowly 
and  very  rapidly  by  hot  HsO.  (Dufaii,  C.  R. 
1896,  lis.  496.) 

IHobium,  Nb. 

For  niobium  and  its  compounds,  see  colum- 
bium,  Cb,  and  the  corresponding  compounds. 

mtramide,  NHsNOs. 

Decomp.  by  cone.  HsS04.  Easily  sol.  in 
HsO,  alcohol,  ether  and  acetone.  L^  sol.  in 
boLSol.  Almost  insol.  in  ligroin.  (Thiele  and 
Lachman,  A.  1895,  288.  297.) 

SoL  in  ether,  msol.  in  petroleum  ether. 
Very  unstable;  decomp.  by  hot  H^.  (Thiele 
and  Lachman,  B.  1894,  27.  1909.) 

intratochloroplatinamine  comps. 
See  Qiloronitratoplatinamhie  comps. 

Nitratocobalt  octamine  comps. 
See  Nitratooctamine  cobaltic  comps. 


Nitratooctamine  cobaltic  carbonate, 

(NO,)sCo,(NH,).(CO,)s+HsO. 
Lees  sol.  than  other  octamine  carbonates. 
(Vortmai^  and  Blasberg,  B.  22.  2650.) 

chloride,  (NO,)sCos(NH,)8Cl4+4H,0. 

(Vortmann  and  Blasberg,  B.  22.  2652.) 

iodide,  (NO,),Cos(NH,)8l4+2HsO. 

(Vortmann  and  Blasberg.) 

nitrate. 

See  Octamine  cobaltic  nitrate. 

sulphate,   (NO,)sCos(NH,)8(S04)s+ 

2Hs(X 

+4HsO.    (Vortmann  and  Blasberg,  B.  22. 
2652.) 

Nitratoplatinamine  nitrate, 
(N(5,),Pt(NH,N0,)s. 
SI.  sol.  in  cold,  more  easily  in  hot  HsO; 
easily  sol.  in  dil.  HNO,+Aq.    (Cleve.) 

nitrite,  (NO,)sPt(NH,NO,)s. 

EasUy  sol.  in  H,0.    (Cleve.) 

Nitratoplatindtamine  chloride, 
(N(5,),Pt(NsH«Cl)s+H20. 
Moderately  sol.  in  cold,  very  easily  in  hot 
HsO. 

chloroplatinate,  (N0i)sPt(NiH6Cl)s, 

PtCl4-f2HsO. 

Ppt. 

chromate,  (N0i)sPt(NsH.)sGr04. 

Nearly  insol.  in  HsO.    (Cleve.) 

dichromate,  (NO,)sPt(NsH6)sCrsOT. 

SI.  sol.  m  HsO. 

nitrate,  (NO,)sPt(NsH«NO,)s. 

Sol.  in  HsO.    Insol.  in  HNOi-j-Aq. 

phosphate,  NOsPt(NsH«),-|-HsO. 

\  / 
PO4 
Very  si.  sol.  in  HjO.    (Cleve.) 

Nitratodtplatindiamin  e  nitrate, 

(NO,)sPts(NsH4)4(NO,)4. 

Sol.  in  HsO  with  decomp. 

Nitratopurpureocobaltic  bromide, 

Co(NO,)(NH,)»Brs. 
Resembles  the  chloride  in  JtilrPrPP^'^^* 
(Jorgensen,  J.  pr.  (2)  23.  227y^S^^ 
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Nitratopurpureocobaltic  carbonate, 
Co(NO,)(NH,)»(CO,)  -l-HjO. 
Less  sol.  in  HjO  than  other  purpureocar- 
bonates.     (Vortmann  and  Blasoerg,  B.  22. 

2648.) 

chloride,  Co(NO,)(NHa)5Cls. 

SI.  sol.  in  cold  H3O,  but  more  than  nitrate: 
more  easily  sol.  in  hot  HjO,  but  is  convertea 
into  roseo  salt.  Insol.  in  Hul-j-Aq  or  alcohol. 
(Jdrgensen,  J.  pr.  (2)  28.  227.) 

mercuric  chloride, 

Co(NO,)(NH,)5Cl,,  HgCl,. 
Not  wholly  insol.  in  HjO.    (Jorgensen.) 

chloroplatinate,   Co(NO,)(NH,)»Clj, 

PtCl4. 

Ppt.  Nearly  insol.  in  cold  HjO.  (Jdrgen- 
sen.)  • 

chromate,  Co(N0,)(NH,)*CiO4. 

Nearly  insol.  in  HjO.    (Jdrgensen.) 

dtchromate. 

SI.  sol.  in  HsO,  but  more  easily  than  the 
neutral  salt.    (J5rgensen.) 

dithionate,  Co(N08)(NH,)6S20«. 

Very  si.  s6l.  in  cold,  more  easily  in  hot  H2O. 
(Jorgensen.) 

nitrate,  Co(NO,)(NH8)5(NO,),. 

Sol.in273pt8.H80atl6**.  Much  more  sol. 
in  hot  H2O  containing  HNOa.  CJdrgensen,  J. 
pr.  (2)  23.  227.) 

cobaltic  nitrite,  3Co(XO,)(NH,)s, 

2Co(N02).-f2H,0. 
Very  si.  sol.  in  HjO.    (Jdrgensen,  Z.  anorg. 
6.  176.) 

diamine  cobaltic  nitrite,  Co(NO«)(NH,)» 

(NO04Co(NH,),. 
Ppt.    (Jdrgensen.) 

oxalate,  Co(NO,)(NH,)6C,04. 

Ppt. 

sulphate,  Co(NO,)(NH,)5S04+H,0. 

Rather  diflficultly  sol.  in  cold  HjO.  (Jdr- 
gensen.) 

Nitratopurpureorhodium  chloride, 

(NO,)Rh(NH,)5Cl2. 
SI,  sol.  in  cold  HjO,  but  more  easily  than 
the  nitrate.    (Jorgensen,  J.  pr.  (2)  34.  394.) 

dithionate.  (NO,)Rh(XH,)ftS,0«-hHiO. 

Nearly  insol.  in  cold  HjO.    (Jdrgensen.) 


Nitratopurpureorhodium  nitrate, 

(NO,)fth(NH,).(NO,),.- 
Very  si.  sol.  in  cold  HsO.    Insol.  in  alcohol. 
(Jdrgensen.) 

Nitric  acid,  HNO,. 

Miscible  with  H,0.  When  HNOa+Aq  is 
distilled  at  760  mm.  pressure,  an  acid  contain- 
ing 68%  HNOi  is  formed,  which  boils  at 
0^.5^  under  735  mm.  pre8siu*e.  By  distilling 
at  150  mm.  pressure  the  acid  contains  67.6% 
HNO3;  at  70  mm.  (b.-pt.  65-70**)  the  acid 
contains  66.7%  HNO|.  The  percentage  of 
HNOi  in  the  Uquid  obtained  by  passi^dry 
air  into  HNOa+Aq  containing  64-68%  HNOi 
varies  with  the  temp.;  the  higher  the  temp, 
the  greater  the  percentage  of  HNOi .  (Roscoe, 
Chem.  Soc.  13.  150.) 

HNOa'+Aq  of  1 .51     »p.  gr.  contains  67%  NjCH. 
1  42  ^'  "       54 

1.35  ••  "       44.4 

1.315        ••  •*       38.6 

(Dalton.) 

HNOi-l-Aq  of  1 .52    sp.  gr.  contains  88.82%  NtO». 
l..)22        ^  "        86  17%      *• 

"14  •'  "        41 

(Mitucbrlich.) 

HNO»4-Aq  of  1.298  sp.  gr.  contains  3ft.75%  NjOg. 
(Kirwan.) 

HNO«  +Aq  of  1 .298  »p.  gr.  contains  48%.    (Dav>\) 
HNOa  -l-Aq  of  1.298  sp.  gr.  contains  32-33%. 


^.  ,  ..^  ^. ^.  „..  contains  32-33%.    (Bcr- 

thollct.) 

For  Ure's  table  of  sp.  gr.  of  HNOi+Aq, 
Watt's  Diet..  1st  ed. 


see 


Sp.gr 

.  of  HNO,+Aq  at  0*  and  15*. 

Hrfo. 

^h. 

'S^¥- 

!?i?^o- 

100.00 

85.71 

1.559 

1.630 

99.84 

85.57 

1.559 

1.630 

99.72 

85.47 

1.558 

1.630 

99.52 

85.30 

1.557 

1.529 

97.89 

83.90 

1.551 

1.623 

97.00 

83.14 

1.548 

1.620 

96.00 

82.28 

1.644 

1.616 

95.27 

81.66 

1.542 

1.514 

94.00 

80.57 

1.537 

1.609 

93.01 

79.72 

1.633 

1.606 

92.00 

78.85 

1.529 

1.603 

91.00 

78.00 

1.526 

1.499 

90.00 

77.15 

1.522 

1.495 

89.56 

76.77 

1.521 

1.494 

88.00 

75.43 

1.514 

1.488 

87.45 

74.95 

1.513 

1.486 

86.17 

73.86 

1.507 

1.482 

85.00 

72.86 

1.503 

1.478 

84.00 

72.00 

1.499 

1.474 

83.00 

71.14 

1.495 

1.470 

82.00 

70.28 

1.492 

1.467 

80.96 

69.39 

1.488 

1.463 

80.00 

68.77 

1.484 

1.460 

79.00 

67.71 

1.481 

1.466 

77.66 

66.66 

1.476 

1.461 

76.00 

65.14 

1.469 

1.446 

75.00 

64.28 

1.466 

1.442 

74.01 

63.4^itiz 

.dbyM^O^ 

jia.438 
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Sp.  gr.  of  HNOj,  etc. — Continued. 


HNOs 

^h. 

'St^' 

8p.gr. 
atl6*» 

73.00 

62.57 

1.457. 

1.435 

72.39 

62.05 

1.455 

1.432 

71.24 

61.06 

1.450 

1.429 

69.96 

60.00 

1.444 

1.423 

69.20 

59.31 

1.441 

1.419 

68.00 

58.29 

1.435 

1.414 

67.00 

57.43 

1.430 

1.410 

66.00 

56.57 

1.425 

1.405, 

65.07 

55.77 

1.420 

1.400 

64.00 

54.84 

1.415 

1.395 

63.59 

54.50 

1.413 

1.393 

62.00 

53.14 

1.404 

1.386 

61.21 

52.46 

1.400 

1.381 

60.00 

51.43 

1.393 

1.374 

59.59 

51.08 

1.391 

1.372 

58.88 

50.47 

1.387 

1.368 

58.00 

49.71 

1.382 

1.363 

57.00 

48.86 

1.376 

1.358 

56.10 

48.08 

1.371 

1.353 

55.00 

47.14 

1.365 

1.346 

54.00 

i6.29 

1.359 

1.341 

53.81 

46.12 

1.358 

1.339 

53.00 

45.40 

1.353 

1.335 

52.33 

44.85 

1.349 

1.331 

50.99 

43.70 

1.341 

1.323 

49.97 

42.83 

1.334 

1.317 

49.00 

42.00 

1.328 

1.312 

48.00 

41.14 

1.321 

1.307 

47.18 

40.44 

1.315 

1.398 

46.64 

39.97 

1.312 

1.295 

45.00 

38.57 

1.300 

1.284 

43.53 

37.31 

1.291 

1.274 

42.00 

36.00 

1.280 

1.264 

41.00 

35.14 

1.274 

1.257 

40.00 

34.28 

1.267 

1.251 

39.00 

33.43 

1.260 

1.244 

37.95 

32.53 

1.253 

1.237 

36.00 

30.86 

1.240 

1.225 

35,00 

29.99 

1.234 

1.218 

33.86 

29.02 

1.226 

1.211 

32.00 

27.43 

1.214 

1.198 

31.00 

26.57 

1.207 

1.192 

30.00 

25.71 

1.200 

1.185 

29.00 

24.85 

1.194 

1.179 

28.00 

24.00 

1.187 

1.172 

27.00 

23.14 

1.180 

1.166 

25.71 

22.04 

1.171 

1.157 

23.00 

19.71 

1.153 

1.138 

20.00 

17.14 

1.132 

1.120 

17.47 

14.97 

1.115 

1.105 

15.00 

12.85 

r.099 

1.089 

13.00 

11.14 

1.085 

1.077 

11.41 

9.77 

1.075 

1.067 

7.72 

6.62 

1.050 

1.045 

4.00 

3.42 

1.026 

1.022 

2.00 

1.71 

1.013 

1.010 

0.00 

0.00 

1.000 

0.999 

(Kolb,  A.  ch.  (4)  10. 140.) 


Sp.  gr. 

of  HNO,+Aq  at  15^ 

a 

= 

% 

'b=8p. 

gr.if  %iflN,0»;c  = 

sp.  gr.  if  %  is  HNOj. 

a 

b 

c 

a 

b 

c 

1 

1.007 

1.006 

51 

1.372 

1.323 

2 

1.014 

1.012 

52 

.378 

1.329 

3 

1.021 

1.018 

53 

385 

1.335 

4 

1.027 

1.024 

54 

390 

1.341 

5 

1.034 

1.029 

55 

396 

1.346 

6 

1.040 

1.035 

56 

401 

1.356 

7 

1.047 

1.040 

57 

407 

1.358 

8 

1.053 

1.045 

58 

413 

1.363 

9 

1.061 

1.051 

59 

418 

1.369 

10 

1.069 

1.057 

60 

423 

1.374 

11 

1.076 

1.064 

61 

427 

1.380 

12 

1.083 

1.070 

62 

432 

1.386 

13 

1.091 

1.077 

63 

436 

1.390 

14 

1.098 

1.083 

64 

440 

1.395 

15 

1.104 

1.089 

65 

445 

1.400 

16 

1.112 

1.095 

66 

449 

1.405 

17 

1.120 

1.100 

•  67 

452 

1.410 

18 

1.126 

1.106 

68 

457 

1.414 

19 

1.134 

1.112 

69 

461 

1.419 

20 

1.141 

1.120 

70 

466 

1.422 

21 

1.149 

1.126 

71 

470 

1.427 

22 

1.156 

1.132 

72 

474 

1.430 

23 

1.165 

1.138 

73 

478 

1.435 

24 

1.172 

1.145 

74 

482 

1.439 

25 

1.180 

1.151 

75 

486 

1.442 

26 

1.187 

1.159 

76 

490 

1.445 

27 

1.195 

1.166 

77 

494 

1.449 

28 

1.202 

1.172 

78 

499 

1.452 

29 

1.211 

1.179 

79 

503 

1.456 

30 

1.218 

1.185 

80 

507 

1.460 

31 

1.225 

1.192 

81 

511 

1.463 

32 

1.232 

1.198 

82 

515 

1.467 

33 

1.240 

1.204 

83 

519 

1.470 

34 

1.248 

1.210 

84 

523 

1.474 

35 

1.255 

1.218 

85 

527 

1.478 

36 

1.264 

1.225 

86 

530 

1.481 

37 

1.271 

1.230 

87 

1.484 

38 

1.280 

1.236 

88 

1.488 

39 

1.286 

1.244 

89 

1.491 

40 

1.295 

1.251 

90 

1.495 

41    . 

1.304 

1.257 

91 

1.499 

42 

1.312 

1.264 

92 

1.503 

43 

1.318 

1.270 

93 

1.506 

44 

1.325 

1.276 

94 

1.509 

45 

1.332 

1.284 

95 

1.512 

46 

1.340 

1.290 

96 

1.516 

47 

1.346 

1.298 

97 

1.520 

48 

1.352 

1.304 

98 

1.523 

49 

1.360 

1.312 

99 

1.526 

50 

1.366 

1.316 

100 

1.530 

(Kolb,  calculated  by  Grerlach,  Z.  anal.  8. 292. 
Sp.  gr.  of  HNOa+Aq  at  17.5^ 


^\ 

Sp.  gr. 

n\ 

Sp.  gr. 

/^. 

Sp.gr. 

5 
6 

7 
8 

1.032 
1.038 
1.045 
1.053 

9 
10 
11 

l%igi 

1.060 

1.068 

1.075 

izlc082 

13 
14 
15 
16 

1.089 
1.096 
1.104 
1.111 
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8p.  gr.  of  HNOj, 

etc. — Continued. 

Most  accurate  table. 
Sp.  gr.  of  HNO,+Aq  at  15*;  H, 

%NK). 

8d.  flrr. 

%NiOi 

Sp.  gr. 

%N,0» 

8p.gr. 

0  at  4"-l. 

17 
18 

1.118 
1.125 

40 
41 

1.294 
1.301 

63 
64 

1.434 
1.438 

8p.gr. 

%N,0, 

%  HNO, 

K,^HNO. 

19 

1.132 

42 

1.308 

65 

1.442 

20 

1.140 

43 

1.315 

66 

1.447 

1.000 

0.08 

0.10 

0.001 

21 

1.147 

44 

1.323 

67 

1.451 

1.005 

0.85 

1.00 

0.010 

22 

1.115 

45 

1.330 

68 

1.456 

1.010 

1.62 

1.90 

0.019 

23 

1.163 

46 

1.338 

69 

1.460 

1.015 

2.39 

2.80 

0.028 

24 

1.170 

47 

1.345 

70 

1.465 

1.020 

3.17 

3.70 

0.038 

26 

1.178 

48 

1.352 

71 

1.469 

1.025 

3.94 

4.60 

0.047 

26 

1.186 

49 

1.358 

72 

1.472 

1.030 

4.71 

5.50 

0.057 

27 

1.194 

50 

1.364 

73 

1.476 

1.035 

5.47 

6.38 

0.066 

28 

1.201 

51 

1.371 

74 

1.480 

1.040 

6.22 

7.26 

0.076 

29 

1.209 

52 

1.377 

75 

1.484 

1.045 

6.97 

8.13 

0.085 

30 

1.217 

53 

1.383 

76 

1.488 

1.050 

7.71 

8.99 

0.094 

31 

1.22i 

54 

1.389 

77 

1.492 

1.055 

8.43 

9.84 

0.104 

32 

1.232 

55 

1.394 

78 

1.496 

1.060 

9.15 

10.68 

0.113 

33 

1.239 

56 

1.400 

79 

1.500 

1.065 

9.87 

11.51 

0.123 

34 

1.247 

57 

1.406 

80 

1.504 

1.070 

10.67 

12.33 

0.132 

35 

1.255 

58  • 

1.412 

81 

1.508 

1.076 

11.27 

13.15 

0.141 

36 

1.263 

59 

1.416 

82 

1.512 

1.080 

11.96 

13.95 

0.151 

37 

1.271 

60 

1.421 

83 

1.516 

1.085 

12.64 

14.74  • 

0.160 

38 

1.279 

61 

1.426 

84 

1.519 

1.090 

13.31 

15.53 

0.169 

39 

1.287 

62 

1.430 

85 

1.523 

1.095 
1.100 
1.105 

13.99 
14.67 
15.34 

16.32 
17.11 
17.89 

0.179 
0.188 

(Hager,  Co 

mm.  IBS, 

1.) 

0;i98 

^.  gr.  HNO, 

+Aq  at  17.5^ 

1.110 
1.115 
1.120 
1.125 
1.130 
1.135 
1.140 

16.00 
16.67 
.  17.34 
18.00 
18.66 
19.32 
19.98 

18.67 
19.45 
20.23 
21.00 
21.77 
22.54 
23.31 

0.207 

%N,0. 

8p.gr. 

%N,0. 

Sp.gr. 

7o  N«0, 

Sp.  gr. 

0.217 
0.227 

10 
15 
20 
30 

1.068 
1.104 
1.140 
1.217 

40 
50 
60 

1.293 
1.361 
1.417 

70 
80 
85 

1.465 
1.500 
1.514 

0.236 
0.246 
0.266 
0.266 

•  • 

. . . 

1.145 
1.150 

20.64 
21.29 

24.08 
24.84 

0.276 

(Hager,  Adjumenta  ^ 

^aria,  Leipaig,  3 

L876.) 

0.286 

Sp.  gr.  of  HN( 

},+Aq  at  15^ 

1.555 
1.160 
1.165 
1.170 

21.94 
22.60 
23.25 
23.90 

25.60 
26.36 
27.12 

27.88 

0.296  • 

0.306 

0.316 

7c  HNO, 

Sp.  gr. 

%  HNO, 

8p.gr. 

1 

1.00581 

26 

1.15869 

0.326 

2 

1.01136 

27 

1.16660 

1.175 

24.54 

28.63 

0.336 

3 

1.01713 

28 

1.17371 

1.180 

25.18 

29.38 

0.347 

4 

1.02286 

29 

1.18073 

1.185 

25.83 

30.13 

0367 

5 

1.02851 

30 

1.18830 

1.190 

26.47 

30.88 

0.367 

6 

1.03439 

31 

1.19552 

1.195 

27.10 

31.62 

0.378 

7 

1.04019 

32 

1.20276 

1.200 

27.74 

32.36 

0.388 

8 

1.04592 

33 

1.20635 

1.205 

28.56 

33.09 

0.399 

9 

1.05234 

34 

1.21300 

1.210 

28.99 

33.82 

0.409 

10 

1.05746 

35 

1.22013 

1.215 

29.61 

34.55 

0.420 

11 

1.06330 

36 

1.22675 

1.220 

30.24 

35.28 

0.430 

12 

1.06951 

37 

1.23347 

1.225 

30.88 

36.03 

0.441 

13 

1.07581 

38 

1.23980 

1.230 

31.53 

36.78 

0.452 

14 

1.08126 

39 

1.24510 

1.235 

32.17 

37.53 

0.463 

15 

1.08843 

40 

1.25235 

1.240 

32.82 

38.29 

0.475 

16 

1.09500 

41 

1.25850 

1.245 

33.47* 

39.05 

0.486 

17 

1.10102 

42 

1.26475 

1.250 

34.13 

39.82 

0.498 

18 

1.10725 

43 

1.27125 

1.255 

34.78 

40.58 

0.509 

19 

1.11321 

44 

1.28895 

1.260 

35.44 

41.34 

0.521 

20 

1.12024 

45 

1.28450 

1.265 

36.09 

42.10 

0.633 

21 

1.12714 

46 

1.29110 

1.270 

36.75 

42.87 

0.644 

22 

1.13349 

47 

1.29780 

1.275 

37.41 

43.64 

0.666 

23 

1.13890 

48 

1.30443 

1.280 

38.07 

44.41 

0.668 

24 

1.14460 

49 

1.31101 

1.285 

38.73 

46.18 

0.581 

25 

1.15164 

50 

1.31722 

1.290 

39.39 

45.95 

0.693 

1.295 

40.05 

yifized 

,y^6hg 

^£  0.606 

(J 

Sqi 

Lures, 

Pharm. 

Era,  Jan 

.1891 

0 
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Sp.  gr.  of  HNOj,  etc. — Continued. 


Sp.gr. 

%N,0. 

%  HNO, 

Kg.  HNOj 
in  1  1. 

I  300 

40.71 

47.49 

0.617 

1.305 

41,37 

48.26 

0.630 

1.310 

42  Ofi 

49.07 

0.643 

1  315 

42  76 

49.89 

0.656 

1.320 

43,47 

50.71 

0.669 

1.325 

44,17 

5L53 

0,683 

1.330 

44.  KO 

52.37 

0.697 

1.335 

45.62 

53.22 

0.710 

1.340 

40.35 

54.07 

0.725 

1.345 

4S  07 

54  93 

0.739 

1,350 

47.82 

55.79 

0.753 

1.365 

4S  57 

66.66 

0.768 

1.360 

40.35 

57.57 

0.783 

1  365 

50   13 

58.48 

0.798 

1.370 

■W.IM 

59.39 

0.S14 

1  375 

51  59 

60.30 

0.829 

1.3S0 

52.52 

61.27 

0.846 

1.385 

53  35 

62-24 

0.862 

1.390 

54  20 

63.23 

0.879 

I  395 

55.07 

64.25 

0.896 

1,400 

55  97 

65,30 

0.914 

1  405 

m  92 

66.40 

0.933 

1  410 

mm 

67.50 

0.952 

1.415 

5.S  83 

68.63 

0.971 

1.420 

59  s:i 

69.80 

0.991 

1  425 

f.M)  H4 

70.98 

1.011 

1.430 

Bl  Sf, 

72,17 

1.032 

1.435 

62  91 

73.39 

1.053 

1.440 

ti4  01 

74.68 

1.075 

1.445 

^5  ja 

75,98 

1,098 

1.450 

m2A 

77.28 

1.121 

1  455 

67  3S 

78.60 

1,144 

1.460 

6?S  .% 

79.98 

1.168 

1.465 

69  79 

81,42 

1.193 

1.470 

71  ^Mi 

82.90 

1.219 

1.475 

72  39 

84.46 

1.246 

1.480 

73.76 

86.05 

1.274 

1.485 

75.18 

87.70 

1.302 

1.490 

70  80 

89,60 

1.335 

1.495 

7S,57 

91,60 

1.369 

1.500 

S4)  65 

94.09 

1.411 

1,501 

Kl  m 

94.60 

1.420 

1.502 

SI.  50 

95.08 

1  428 

1  503 

SI  91 

95  55 

1.436 

1.504 

82  29 

96,00 

1.444 

1  505 

.M2.63 

96.39 

1.451 

1.506 

82.94 

96.76 

1,457 

1.507 

k;^  26 

97.13 

1.464 

1.508 

S3  58 

97.50 

1.470 

1509 

8;i  87 

97  84 

1,476 

1.510 

84  09 

98.10 

1.481 

1,511 

84  2H 

OK  32 

1.486 

1,512 

84 

'S.53 

1.490 

1.613 

m 

%^i. 

1.491 

1.5)4 

ft«  h7  J 

k^*"'   1 

^i  1.497 

I   515 

MIKt  1 

■ 

!l.iCll 

]   511V 

,-  iti   1 

■ 

1. 004 

1.439, 


M507 

.513 
.61$ 


Sp.  ffr.  of  N-HNO,+Aq  at  1874**  «=  1.0324. 
(Loomis,  W.  Ann.  1896,  60.  550.) 

Sp.  gr.  (reduced  to  a  vacuum)  of  HNOs  from 
78-100%  concentration  at  4*^/4*, 
14.274'' and  24. 274^ 


jH?JOi 


78.22 
79,14 
79.59 
81.97 
84.90 
86  21 
85.80 
87.55 
87.90 
89.73 
92,34 
94.04 
95,62 
96,64 
97.33 
98.07 
99,97 


Sp.gr. 


474*» 


1.47129 


i. 47496 
1.48391 
1  49495 
1.49581 

1  50211 

1.50898 
1,51804 
1  51949 
1  52192 
1.52510 

1  532I2 
1.54212 


14.3*/4° 


1.45504 
1.46011 

1.46680 


1.47826 

1148491 
1.49125 
1.49968 
1.50149 
1.50358 
1.50632 
1.50911 
1.51298 
1.62236 


24.2«>/4<' 


1.43964 
1.44372 

r.  45092 


1.46224 

1146891 

1!48264 
1.48516 
1.48677 
1.48887 
1.49137 
1.49543 
1.50394 


(Veley  and  Manley,  Chem.  Soc.  1903,  88. 
1016.) 

Sp.  gr.  at  20**  of  HNOj+Aq  containing  M 
R.  mols.  HXOs  per  liter. 
M  0.025        0.05  0.075        0.10 

Sp.  gr.  1.000926  1.001798  1.002653  1.003496 


M 


0.25 


0.5 


0.75 


Sp.  gr.  1.008481  1.01686  1.02503 


M 


2.0 


1.0 
1.0336 


Sp.  gr.  1.0670 

( Jonee  and  Pearce,  Am.  Ch.  J.  1907,  88.  732.) 

For  ap.  gr.  of  HNO,H-H2S04,  see  under 

Partition  coefficient  for  HNOs  between 
ether  and  HjO  is  increased  by  the  addition 
of  nitrates.    iTanret,  C.  R.  1897, 124.  464.) 

Tile  hydrates  described  by  Erdmann  do 
not  exigt.  There  are  only  two  authentic  hy- 
drates, the  mono-  and  the  tri-hydrate. 
(KQHter,  Ch.  Z.  1904,  28.  132.) 

The  composition  of  the  hydrates  formed 
by  HNO;  at  different  dilutions  is  calculated 
from  deicnninations  of  the  lowering  of  the 
fr.-pt.  prtxiuced  by  HNOs  and  of  the  con- 
ductivity and  sp.  gr.  of  HNOj+Aq.  (Jones, 
.Vm.  CJh.  J,  1906.  84.328.) 


On=2N,0,,  H,0. 
scible  with  H|0,  with 
it.    (Weber,  J.  pr.  (2) 


Digitizec" 


in  'SiO  except  J 
it  nitrates  are  ini 
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oonc.  HNOs+Aq:  many  are  sol.  in  alcohol; 
some  are  sol.  in  glycerine. 

JUuminum  nitrate,  tmsic,  2Als08,  3NsOi+ 
3H,0. 

Sol.  in  H,0.  (Oidway,  SiU.  Am.  J.  (2)  26, 
^03.) 

Basic  almninum  nitrates  containing  2  mols. 
•or  less  of  AlsOs  to  one  of  NtOt  may  be  obr 
tained  sol.  in  HiO,  but  the  compounds  con- 
taining more  than  2  mols.  AliOa  are  insol.  in 
HiO.    (Ordway,  I.  c.) 

2A1^,,  N,Oi-flOHtO.  (Ditte,  C.  R.  110. 
782.) 

AI1O14H10,  HNOa.  Sol.  inHiO.  (Schlum- 
berger,  BuU.  Soc.  1896,  (3)  18.  69.) 

Aluminum  nitrate,  Al(NOa)a+9HiO. 

Deliquesoent.  Very  sol.  in  HiO,  HNOi+ 
Aq.  or  alcohol.    (BerseliuB.) 

Melts  in  its  crystal  H/)  at  72.7^   (Ordway. 

Sol.  in  1  pt.  strong  alcohol.    (Wenzel.) 

Difficultly  sol.  in  acetone.  (Naumann,  B. 
1904,  «7.  4fc8.) 

Insol.  in  etnyl  acetate.  (Naumann,  B. 
1910,  48.  314.) 

Ammonium  nitrate,  NH4NO1. 
Deliquescent. 

Sol.  in  0.502  pt.  HiO  at  18**.    (Karaten.) 
Sol.  in  0.54  pt.  HtO  at  10*.    (Harris.  C.  R.  24.  816.) 
Much  more  aol.  ia  hot  than  cold  HtO.    (Harria.) 
Sol.  in  2  ptfl.  HiO  at  15.5**  and  0.5  pt.  boiling  HiO. 
(Pourcroy.) 
Sol.  in  1  pt.  cold,  and  0.5  pt.  boiling  HiO.  (Fourcroy.) 
Sol.  in  0.5  pt.  HiO  at  18^    (Berxelius.) 
SoL  in  2  pts.  H<0  at  18<*.    (Abl.) 

Decomp.  by  boiling  HjO. 

Solubility  in  100  pts.  HiO  at  t*^. 


f 


0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 


Pts. 
NH«NOt 


97 
101 

106 
109 
113 
117 
121 
126 
130 
134 
139 
143 
148 
162 
167 
161 
166 
170 
176 
180 
186 
190 
196 
200 


24 
26 
26 
27 
28 
29 
30 
31 
32 
33 
34 
36 
36 
37 
38 
39 
40 
41 
42 
43 
44 
46 
46 
47 


Pts. 
NH4NOa 


206 
210 
216 
221 
226 
232 
238 
244 
260 
266 
262 
268 
274 
280 
286 
292 
298 
304 
311 
317 
324 
331 
337 
344 


(Muld^,  Scheik.  VerhandeL  1864.  96.) 


48 
49 
60 
61 
62 
63 
64 
66 
66 
67 
68 
69 
60 
61 
62 
63 
64 
66 
66 
67 
68 
69 
70 


Pts. 

NH4N01 


361 
368 
366 
372 
379 
387 
396 
402 
410 
418 
426 
433 
441 
449 
467 
466 
473 
481 
490 
499 
608 
617 
626 


100  pts.  H/)  dissolve  183  pts.  NH4NOS  at 
19.6**.    (Mulder.) 

Solubility  in  H/)  at  t". 


S)>eoific  gravity 
of  the  saturated 

Mols.  of  NH«NO. 

t» 

soluble  in  100 

solution 

mola.  of  water 

12.2 

1.2946 

34.60 

20.2 

1.3116 

43.30 

23.0 

1.3169 

46.67 

26.0 

1.3197 

48.19 

27.7 

1.3267 

61.67 

28.0 

1.3260 

61.86 

30.0 

1.3299 

64.40 

30.2 

1.3308 

64.61 

31.9 

1.3348 

67.20 

32.1 

1.3344 

67.60 

32.7 

1.3366 

67.90 

34.0 

1.3376 

68.89 

36.0 

1.3394 

69.80 

36.1    . 

1.3397 

60.00 

36.6 

1.3408 

60.62 

36.0 

1.3412 

61.00 

36.6 

1.3420 

...    . 

37.6 

1.3432 

62.90 

38.0 

1.3438 

63.60 

38.6 

1.3440 

64.10 

39.0 

1.3448 

66.09 

39.6 

1.3460 

66.88 

40.0 

1.3464 

66.80 

(MflUer  and  Kaufmann,  Z.  phys.  Ch.  1903, 
42.  499.) 

Solubility  in  HtO  at  V". 


0 

64.19 

12.2 

60.63 

20.2 

66.80 

26.0 

68.17 

30.0 

70.73 

32.1 

71.97 

36 

72.64 

40 

74.82 

60 

77.49 

60 

80.81 

70 

83.32 

80 

86.26 

90 

88.08 

100 

89.71 

G.  NH«NOi 
per  100  g. 


solution     water 


118.3 
163.4 
192.4 
214.2 
241.8 
266.9 

266.8 
297.0 
344.0 
421.0 
499.0 
680.0 
740.0 
871.0 


Sofid  phaac 


NHiNO*.  rhomb.  $ 


NH4NOa.  rhomb. /9  + 

rhomb.  a 

NH«NO»,  rhomb,  a 


NHtNOt.  rhomb.   (?) 


(Seidell's  Solubilities  1st  ed.  28.  Calc.  from 
Mtdler  &  Kauffmann.  see  above^  and 
Schwarz,  Ostwald's  Lehrb.,  p.  426.) 

100  g.  NH«NO|-fAq  contain: 
64.19  g.  NH4NO1  at  0*. 
70.10  g.  "  "30*. 
84.03  g.  "  "  70'. 
(de  Waal,  Dissert.  Leiden,  1910.) 
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70.19  g.  NH4NO1  are  contained  in  100  g. 
NH4NO,+Aq  sat.  at  30**.    (Schreinemakers 

Sp.  gr.  of  NH4N0,-f  Aq. 

and  de  Baat,  Arch.  neer.  Sc.  1911,  (2)  15. 

%  NH4N0»1 

Sp.  gr.  16*/ 16" 

415.) 

60  pts.  NH4NOS  mixed  with  100  pts.  HsO 
lower  the  twnperature  from  13.6**  to  — 13.6**, 
that  ia  27.2%  but  if  the  initial  temperature  is 
0"  it  will  fall  only  to  —16.7%  the  freezing- 
point  of  the  mixture.    (Rttdorflf,  B.  2.  68.) 

0 
0.6419 

1.000000 
1.000271 

1.4101 

2.7501 

5.4890 

11.7981 

1.000693 
1.001153 
1.002300 
1.004916 

Sp.  gr.  of  NH4N0i+A< 

1  at  18^ 

23.4480 
47.9500 

1.009758 
1-019952 

Pt«.  NH4NOJ 

Pt8.  H,0 

Sp.gr. 

(Dijken.  Z.  phys.Ch.  1897.  24.  107.) 

80 

1800 

1.0180 

80 

900 

1.0331 

Sp.  gr.  2074*  of  a  normal  solution  of  NH«NO, 

80 

360 

1.0743 

=  1.030435;  of  a0.5-normal8oluaonl=.014505. 

^ 

/'Hiufrh    T  Am  PhAm  f>no  1019  9A  11  f;i  ^ 

(Thomsen  and  Gerlach,  Z.  anal.  28.  520.) 

VM.^y  W*    M.a.%JM.,/ 

B.-pt.    of    NH4N0i+Aq 
NH4NO,tol00pt8.H, 
to  Gerlach  (Z.  anal.  26. 
ing  to  Legrand  (A.  ch. 

containing    pts. 
0.   G»  according 
445);  L=  accord- 
(2)  59.  426.) 

Sp.  gr.  of  NH4N0,-fAq  at  15^ 

%  NH4N0, 

8p.gr. 

%  NH4N0, 

Sp.gr. 

5 

1.0201 

30 

1.1304 

i 

i 

10 

1.0419 

40 

1.1780 

Q 

L 

G 

L 

20 

1.0860 

50 

1.2279 

0 

n 

(Kohh^usch,  W.  Ann.  1879.  1.) 

101** 

10 

10 

140^ 

682 

770.5 

102 

20 

20.5 

141 

719 

Sp.  gr.  of  NH4N0,-fAq  at  17. 5^ 

103 
104 
105 

30 
41 

31.3 
42  4 

142 
143 
144 

n  AC 

737 
765 
793 
823 

846!6 

%  NH«NO. 

Sp.gr. 

%  NH4N0, 

Sp.  gr. 

52 
63 

5318 
65.4 

9i5!5 

106 

145 

1 

1.0042 

33 

1.1454 

107 

74 

77.3 

146 

853 

99515 

2 

1.0085 

34 

1.1502 

108 

85 

89.4 

147 

883 

3 

1.0127 

35 

1.1550 

109 

96 

101.9 

148 

914 

losiis 

4 

1.0170 

36 

1.1598 

110 

108 

114.9 

149 

945 

5 

1.0212 

37 

1.1646 

111 

120 

128.4 

150 

977 

li73.'5 

6 

1.0255 

38 

1.1694 

112 

132 

142.4 

551 

1009 

7 

1.0297 

39 

1.1742 

113 

145 

156.9 

152 

1043 

1273"' 

8 

1.0340 

40 

1.1790 

114 

158 

172 

153 

1079 

9 

1.0382 

41 

1.1841 

115 

172 

188 

154 

1116 

1383* 

10 

1.0425 

42 

1.1892 

116 

187 

204.4 

155 

1155 

11 

1.0468 

43 

1.1942 

117 

202 

221.4 

156 

1196 

1504  ' 

12 

1.0512 

44 

1.1994 

118 

217 

238.4 

157 

1238 

13 

1.0555 

45 

1.2045 

119 

232 

256.8 

158 

1281 

1637*' 

14 

1.0599 

46 

1.2096 

120 

248 

275.3 

159 

1325 

16 

1.0642 

47 

1.2147 

121 

265 

160 

1370 

1775*  * 

16 

1.0686 

48 

1.2198 

122 

283 

3i4 

161 

1417 

17 

1.0729 

49 

1.2249 

123 

301 

162 

1464 

1923* 

18 

1.0773 

50 

1.2300 

124 

319 

354 

163 

1511 

19 

1.0816 

51 

1.2353 

125 

337 

164 

1558 

2084 

20 

1.0660 

52 

1.2407 

126 

356 

396 

165 

1606 

21 

1.0905 

53 

1.2460 

127 

376 

166 

1653 

22 

1.0950 

54 

1.2514 

128 

396 

440.2 

167 

1700 

23 

1.0995 

55 

1.2567 

129 

417 

168 

1748 

24 

1.1040 

56 

1.2621 

130 

439 

487.4 

169 

1796 

25 

1.1085 

57 

1.2674 

131 

461 

170 

1844 

26 

1.1130 

58 

1.2728 

132 

484 

537.3 

180 

2400 

00 

27 

1.1175 

59 

1.2781 

133 

507 

190 

3112 

28 

1.1220 

60 

1.2835 

134 

530 

590 

200 

4099 

29 

1.1265 

61 

1.2888 

135 

554 

210 

5618 

30 

1.1310 

62 

1.2942 

136 

578 

645 

220 

8547 

31 

1.1358 

63 

1.3005 

137 

603 

230 

16950 

32 

1.1406 

64 

1.3059 

138 
139 

629 
655 

705.5 

•  •  •  Digit 

240 

:ectby\ 

00 
:.OO^I 

(C 

Jerli 

tch,  Z.  I 

uial:27 

31( 

).) 

e  •  • 
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Very  sol.  in  HNO,+Aq. 
Ch.  1869.  531.) 


(Schulz,  Zeit. 
SolubUity  of  NH4NO,  in  HNO,. 


Solution 
temp. 

%  by  wt. 
KH4NO, 

Solid  phase 

+8^ 

21.1 

NH4NO,,  2HN0,  (solu- 
tion in  HNOs) 

23.0 

28.7 

« 

28.5 

34.5 

(( 

29.5* 

38.8 

(solution  in  NH4NO,) 

27.5 

44.6 

n 

27.0 

45.8 

tt 

23.5 

49.4 

11 

23.0 

50.0 

n 

17.5 

54.0 

li 

16.5 

54.3 

tt 

4.0 

45.8 

NH4NO,,  HNO,  labile 
(solution  in  HNO3) 

9.5 

49.4 

(t 

11.0 

51.7 

it 

11.6 

52.7 

« 

12.0 

54.3 

if 

12.0 

54.7 

tt 

11.5 

57.6 

(solution  in  NH^NOi) 

11.5 

54.0 

NH4NO,  (labile) 

14.5 

54.3 

it 

17.0 

54.7 

stable 

26.0 

55.9 

(( 

27.0 

56.2 

i( 

33.5 

57.5 

ft 

49.0 

60.4 

tt 

79.0 

68.1 

tt 

*  Mpt.  of  NH4N0a,  2HN0,. 

(GroschufT.  Z.  anorg.  1904,  40.  6.) 

Solubility  of  NH4NO,  in  NH40H-f  Aq. 


Grams  of 

Grams  of 

Molecules 

ofNinNO, 

in  100 

Temperature  at 
whico  the  solu- 

NHiNO* 

NHi 

molecules 

NH4N0,+ 

NH, 

equilibrium  with 
the  solid  phase 

100. 

about  168** 

6.7678 

0.0588 

74.2 

109.8 

0.6439 

0.0665 

67.3 

94.0 

4.2615 

0.7747 

53.8 

68.8 

0.7746 

0.1857 

47.0 

35.9 

0.9358 

0.2362 

45.9 

33.3 

0.7600 

0.2607 

38.3 

0 

0.9676 

0.3515 

36.9 

--10.6 

0.8308 

0.3700 

32.3 

-30.0 

0.9526 

1.2457 

13.9 

-44.5 

1.3918 

4.4327 

6.25 

-60 

0 

100 

0 

about— 80 

(Kuriloff,  Z.  phys.  Ch.  1898,  25.  109.) 

NH4N0,+NH4C1. 

100  pts.  H,0  dissolve  29.1  pts.  NTI4C1  and 
173.8  pts.  NH4NO,.    (RQdorff,  B.  6.  484.) 

Sol.  in  sat.  NH4Cl-f-Aa  with  pptn.  of 
NH4CI  until  a  state  of  equihorium  is  reached. 
(Karsten.) 


Addition  of  KClOj  to  NH4CH-Aq  prevents 
pptn.  of  NH4CI,  and  dissolves  any  NH4CI 
that  may  have  been  pptd.  (Margueritte,  C. 
E.  88.  306.) 

See  also  under  Ammonium  chloride. 

NH4N0,+KN0,. 


100  pts.  H,0  dissolve: 

At9*» 
(1)         (2) 

At  11*» 
(3)       (4) 

At  15' 

(6)        (6) 

KNO,... 
NH4NO, 

20.2 

40.6 

88.8 

143 

26.0 

46.2 
130.4 

161 

2.  Sat,  at  11**  with  NH4N0a  and  then  at  9® 
with  KNOa;  5,  sat.  at  11**  with  NH4NO,  and 
then  at  15**  with  KNO,.    (Mulder.) 

Sol.  in  sat.  HNOs+Aq  without  causing  ppt. 
(Karsten) ;  with  separation  of  KNOj  (Rtidorff). 

Composition  of  solution  is  dependent  on  the 
relative  excess  of  the  salts  present.    (RQdorff.) 

100  pts.  H2O  dissolve  77.1  pts.  NaNO,  and 
162.9  pts.  NH4N0a  at  16**.  (Rtidorff.  B.  6. 
484.) 

If  a  sat.  solution  of  NH4N0a+Aq  at  11  "^  is 
sat.  with  Ba(NO,),  at  9°,  100  pts.  H^O 
dissolve: 


NH4NO,.... 
Ba(NO,),.. 


At  11° 


143 


101.3 
6.2 


At9*» 


6.8 


(Mulder.) 
Solubility  of  NH4N0,+AgN0a  in  H^  at  t** 


—  7.3' 
—10.7 
—14.9 

—14.8 
—18.7 

—17.4 


18 

30 

55 

109.6 


0 

18 
30 
40 

55 
101. 


AgJJo, 


47.1 

44.52 

42.0 

39.51 
15.99 


60.36 

65.36 
58.89 
63.32 
67.9 


22.13 

27.07 
29.76 
32.68 

36.60 
47.5 


nh'«Sio, 


0 

8.43 
16.80 

18.79 
37.30 

41.2 


19.59 

22.06 
23.42 
26.12 
32.1 


44.87 

49.22 
52.50 
52.22 

52.38 
52.5 


Solid  pha 


Ice+A«NOt.  rhomb. 

Ice+AgNOf,  NH«NO« 

+AgNOa  rb. 
Ice+A|cNO,.  NHiNOi 
Icc+AgNOi.  NH«NO» 

+NH«NO,  $.  rb. 
Ice+NHiNOi.  Q.ib. 


AgNOi.  NH«NO«-|- 
AgXOi.  rb. 


AgNOi.NH4NO.+ 
NH«NOi  /S.  rb. 


Ag.VO..  NH«NOi  + 
NH4NO*  a  rb. 

AgNOi.  NH»NOi  + 
NH.NO.,  rbd. 


(Sehreinemakers  and  de  Baat,  Arch.  n^er.  8a 
1911'^)  18.  414.) 
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Solubility  in  NH|NO,  and  AgNOa  in  HjO 
at  30°. 


Composit 

ton  of  the 

solution 

, 

Solid  phase 

NH^O, 

AgSo, 

0 

73.0 

AgNO, 

6.59 

69.08 

it 

15.62 

63.27 

n 

23.40 

58.84 

AgNO,  4- AgNO,,  NH4NO, 

23.45 

58.93 

t( 

24.33 

57.93 

^  AgNO,,  NH4NO, 

26.22 

55.32 

li 

28.86 

52.45 

It 

34.47 

45.85 

11 

39.60 

41.09 

t( 

45.44 

35.62 

tt 

52.49 

29.77 

NH4N0,-fAgN0,,  NH4NO, 

52.11 

29.86 

« 

52.89 

29.66 

tt 

54.12 

27.75 

NH4NO, 

58.64 

21.31 

n 

63.59 

12.51 

It 

70.10 

0 

It 

(Schreinemakers  and  de  Baat,  Z.  phys.  Ch. 
1909,  65.  572.) 


Solubility  of  NH4N0,-fNaN0,  in  H,0  at  t** 


15 


30 


g.  per  100  g.  HsO 


NH4NO, 


0 

105.5 
118.4 


0 

24.03 
42.81 
64.6 

110.9 

152. 

155.3 

166.1 

159 

160 

162.3 

167.4 


0 
220.8 
232.6 


NaNO, 


73.33 
66 
0 


83.9 
81.21 
79.34 
78.06 
75.81 
75.35 
76.38 
60.76 
36.50 
27.79 
17.63 
0 


96.12 
88.31 
0 


Sp.gr. 


1.354 
1.407 
1.264 


1.375 
1.386 
1.392 
1.401 
1.417 
1.428 
1.429 
1.405 
1.364 
1.350 
1.330 
1.298 


1.401 
1.450 
1.329 


(Fedotieff  and  Koltunoff,  Z.  anorg.  1914,  86. 
251.) 


Solubility  of  NH4NOf+(NH4)iS04  in  H,0 
at  30^ 


NI&I( 


Oa 


70.1 

67.63 

66.93 

63.84 
68.06 

62.76 
49.80 

37.20 

19.91 

12.05 

0 


(NIu5>So4 


0 

2.38 

3.46 

4.96 
8.22 

11.42 
13.27 

19.48 
28.83 
34.7 
44.1 


Solid  phase 


NH4NO, 

tt 

NH4NO*+(NHi)ia04, 
3NH4NO, 

{NH,)5S(>4,3NH4KO, 
(NHOj^O*,  3NH4N04+ 

(NH*)irS<3,  2NH*N0i 

(XH,).S04.  2NH4NO, 
(NH,)tS04,  2XH4NOi+ 

(NH4>,S04 

tNH4)iS04 


(Sohieinemaken  and  Haenen,  Chem.  Weekbl. 
1909,  6.  61.) 


SolubiUty  of  NH4NO,-f(NH4),S04  in  H,0. 


Temp.  -0* 


J 

1 

Solid  phase 

s 

X 

z 

S 

0 

41.4 

(NH4).S04 

5.61 

37.89 

29.58 

41.64 

(NH4)«SO«4-(NH4)«S04.  2NH«NO, 

29.81 

21.33 

(NH4)iS04.  2NH4NOa 

31.04 

20.40 

♦• 

30.87 

20.43 

(NH4)«S04.  2NH4NO,+(NH4).804. 
3NH4NO, 

31.61 

19.50 

(NH4)8S04.  3NH4NOs 

45.99 

9.53 

(NH4)iS04.  3NH4NOa4-NH«NO, 

49.12 

6.00 

NH4NO1 

54.19 

0 

** 

Temp.  -70* 


•6 

1 

^4 

w 

s 

z 

z 

0 

47.81 

11.10 

40.81 

70.15 

6.71 

71.58 

5.82 

73.48 

5.14 

76.01 

3.96 

80.25 

2.68 

81.01 

2.45 

81.38 

2.41 

84.03 

0 

Solid  phase 


(NH4).804 

(NH4)«S04+(NH4)2S04.  2NH4NO1 
(NH4)tS04.  2NH4NOa 

(NH4)»804. 2NH4NOi-f-(NH«),SO«. 
3NH4NOS 
(NH4)i804.  3NH4NOa 

(NH4)fS04.  3NH4NO,-f-NH4NOi 
NH«NOi 


(de  Waal.  Dissert.  Leiden.  1910.) 
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Very  easily  sol.  in  liquid  NHi.  (Franklin, 
Am.  Ch.  J.  1898,  20.  826.) 

1  pt.  NHiNOa  diasolves  in  2.29  pta.  alcohol  of  66.8% 
at  25*.    (Pohl.  W.  A.  B.  6.  599.) 

1  pt.  NH«NO«  diflsolvee  in  1.1  pt.  boiling  alcohol. 
(Wenicl.) 

100  pts.  absolute  methyl  alcohol  ^Jissolve 
17.1  pts.  at  20.5*.  (de  Bruyn,  Z.  phys.  Ch. 
10.  783.) 

100  g.  absolute  methyl  alcohol  dissolve 
14.6  g.  NH4NO,  at  14**  and  16.3  g.  at  18.6^ 
(Schif!  and  Monsacohi,  Z.  phys.  Ch.  1896,  21. 
277.) 

100  pts.  absolute  ethyl  alcohol  dissolve  3.8 
pts.  at  20.5**.  (de  Bruyn,  Z.  phys.  Ch.  10. 
783.) 

100  g.  absolute  ethyl  alcohol  dissolve  4.6g. 
at  14''.  (Schiff  and  Monsacchi,  Z.  phys.  Ch. 
1896,  21.  277.) 

Solubility  of  NHiNOa  in  HsO  is  decreased 
by  presence  of  ethvl  alcohol  but  inor^Med  by 
presence  of  methyl  alcohol.  NH4NO1  is  only 
verv  si.  sol.  in  abis.  ethyl  alcohol  and  the  sol- 
ubility increases  slowly  with  rise  in  temp. ;  it  is 
more  sol.  in  abs.  methvl  alcohol  and  the 
solubility  increases  rapidly  with  rise  in  temp. 
(Fleckenstein,  Phys.  Zeit.  1906,  6.  419J 


Solubility  in  methyl  alcohol +Aq.  at  30^. 


%  by  wt.  HK> 

%bywt. 
alcohol 

%by  wt. 
NH4NO, 

29.9 

0 

70.1 

21.6 

24.5 

53.9 

20.6 

31.3 

48.1 

16.5 

46.0 

37.5 

11.5 

59.4 

29.1 

0 

83.3 

16.7 

Solubility  of  NH4NOS  in  alcohol 


(Schreinemakers, 


Z.    phjrs. 
556.) 


Ch.    1909,    65. 


Solubility  of  NH4NO3  in  ethyl  alcohol-fAq. 
at  30  .    Composition  of  sat.  solution. 


%  by  wt.  HiO 

%  by  wt.  alcohol 

%bywt.NH«NOi 

29.9 

0 

70.1 

26.9 

18.6 

54.5 

23.2 

39.3 

37.5 

18.3 

58.5 

23.2 

11.6 

76.5 

11.9 

5.8 

86.2 

8.0 

0 

96.4 

3.6 

t** 

%  NH4N0, 

%  Alcohol 

%HtO 

0 

54.19 

0 

45.81 

<( 

42.69 

12.70 

44.61 

it 

1.96 

97.93 

0.11 

30 

70.10 

0 

29.90 

it 

59.83 

10.60 

29.57 

tt 

8.06 

85.30 

6.64 

ti 

3.60 

96.51 

0 

70 

84.03 

0 

15.97 

n 

72.37 

11.12 

16.51 

n 

61.11 

22.87 

16.02 

n 

41.25 

44.64 

14.11 

tl 

24.71 

67.23 

8.06 

n 

7.51 

92.49 

0 

(de  Waal.  Dissert.  Leiden,  1910.) 

Sp.   gr.   of  alcoholic  solution   of   NHiNOf 
at  15^ 


Pt4l. 
NH4NO, 

Pts. 
alcohol 

Sp.gr. 

0 

2 
4 
6 

100 
98 
96 
94 

666  d 

(Schreinemakers,    Z.    phys.    Ch.    1909.    65. 

555.) 


(Gerlach,  Z.  anal.  28.  521.) 

Insol.  in  benzonitrile.  (Naiimann,  B.  1914, 
47. 1370.) 

Insol.  in  methvl  acetate.  (Naiimann,  B. 
1909,  42.  3790.) 

Very  si.  sol.  in  acetone.  (Krug  and  M'El- 
roy.  J.  Anal.  Ch.  6. 184.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899t 
II.  1014.) 

Ammooiiim  hydrogen  nitrmte,  NH4H(NOs)t. 
Sol.  in  H,0.    (Ditt^  C.  R.  «9.  576,  641.) 
Decomp.  by  HsO.    (Groechuff,  B.  1904, 87. 

1487.) 

Ammonium  (iihydrogen  nitrate, 
NH4H,(N(5,),. 
Sol.  inHaO.    (Ditte.) 

Solubility  in  H/). 


Sohjtion 
t«mp. 

%by  wt. 

NH4N0, 

%by  wt. 

—8.0 

34.2 

53.9 

—2.5 

34.8 

54.8 

+3.0 

35.4 

55.8 

3.5 

36.0 

56.8 

19.5 

37.4 

58.9 

25.0 

38.1 

60.0 

29.5  mpt. 

38.8 

61.2 

(Groschuff,  Z.  anorg.  1904, 40.  7.) 
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Ammontum  ceroos  mtimte,  3NH4NO1, 
2Ce(NO,),+12H,0. 

Very  ddiquescent.  Very  sol.  in  H|0  and 
alcohol.    (Holcmann,  J.  pr.  84.  78.) 

+10H,O.  Hygroscopic.  Sol.  in  HiO. 
(Drossbach,  B.  1900.  88.  3507.) 

2NH4NO,,  Ce(N0,),+4H,0.  As  above. 
(Marignac,  A.  ch.  (4)  80.  64.) 

SolubiUty  in  Hrf). 
100  g.  HsO  dissolve  at: 
8.76''      25'  46** 

235.5  296.8        410.2  g.  anhydrous  salt, 

60**  65.06* 

681.2        817.4  g.  anhydrous  salt. 

(WoliT,  Z.  anorg.  1905,  46.  98.) 

Ammonium  eerie  nitrate,  2NH4NO1, 
Ce(N0a)4. 

Very  sol.  in  HtO  without  decomp.  Sol.  in 
HNO,.    (Meyer,  B.  1900,  88.  2137.) 

Sol.  in  alcohol.  (Meyer,  Z.  anorg.  1901, 
87.  369.) 

Solubility  in  HsO. 
100  g.  HsO  dissolve  at  t*": 
25^  35.2"        45.3** 

140.9        161.7        174.9  g.  anhydrous  salt, 

64.5*        85.60''      122" 

201.6  226.8        735.4  g.  anhydrous  salt. 
(WoliT,  Z.  anorg.  1905,  46.  94.) 


+1J4H,0.     Van 
mann,  J.  pr.  84.  78.] 


deliquesoent.      (Hols- 


Ammonium  cobalt  nitrmte. 
Pmnanent.    Sol.  in  HsO.    (Thenard.) 

Ammonium  copper  nitrmte.  2NH4NOa, 
Cu(NO,)s. 
Very  soL  in  HsO. 

Ammooiom   didjmium   nitrmte,    2NH4NO1, 
Di(N0,),+4H,0. 

Somewhat  deliquescent. 

Ammonium  gadolinium  nitrmte,  2NH4N0a, 
Gd(NO,),. 
Deliquesces  in  the  air.     (Benedicks,   Z. 
anorg.  1900,  82.407.) 

Ammonium  gold  (auric)  nitrmte  (Ammonium 
muronitrmte),  NH4Au(NOi)4. 

Extremely  deliquescent. 

H(— 
312.) 


H(NH4)sAu(N 


ique8C< 


(SchotUftnder,  A.  217. 


Ammonium  lanthanum  nitrmte,  2NH4NO1, 
La(N0i),+4H,0. 
Not  deliquescent.    Sol.  in  HsO.    (Marig- 
nac.) 


Ammonium  magnesium  nitrmte,  2NH4NOa, 

Mg(NO,)s. 
Slowly  deliquescait.   Sol.  in  10  pts.  HsO  at 
12.5^  and  much  lees  hot  HsO.    (Fouroroy.) 

Ammonium  mercurous  nitrmte,   4NH4NOa, 
.  Hgs(NO,)s-f5HsO. 
Sol.  in  HsO.     (Pagensteoher,  ReperL  14. 
188.) 

Ammonium  nickel  nitrmte. 

Sol.  in  3  pts.  cold  HsO.  (Th^naid,  Scher. 
J.  10.  428.) 

Ammonium  praseodymium  nitrmte,  2NH4NOa, 
ft-(NO,)i+4HsO. 
Sol.  in  HsO.    (von  Scheele,  Z.  anorg.  1898, 
18.356.) 

Ammonium  sOver  nitrmte,  NH4NOS,  AgNOa. 

Veiy  sol.  in  HsO.  (Russell  and  Maskdyne, 
Roy.  Soc.  Proc.  26.  357.) 

Sol.  in  HsO  without  decomp.  (Schreine- 
makers  and  de  Baat,  Chem.  Weekbl.  1910, 
7.  6.) 

See  also  sohibility  of  NH4N0a+AgN0s 
under  NH4NO1. 

Ammonium  thorium  nitrmte,  (NH4)sTh(N0t)t. 

Sol.  in  strong  HNOs.  (Meyer,  Z.  anorg. 
1901  27.  383 ) 

Nfa4'rii(N6,),+5H,0.  Sol.  in  HNOi  of 
sp.  gr.  1 J25.   (Meyer,  Z.  anorg.  1901, 27. 382.) 

Ammonium  naaxji  nitrmte,  NH4NO1, 
U0s(N0i)s. 
Decoinp.  by  HsO.    Sol.  in  cone.  HNO|. 
(Meyer,  B.  1903,  86.  4067.) 

Solubility  in  HsO  at  f". 


In  100  pt«.  by  wt. 
of  the  solution 

t*» 

i 

?, 

^1 

SoUdphaM 

^ 

^ 

^•1 

2 

5 

2^ 

0.6 

29.71 

2.92 

Double  salt+UO«(NOt)s 

13.5 

32.35 

3.42 

24.9  a 

36.40 

3  54 

68.72 

b 

36.53 

3.54 

68.97 

35.0 

42.07 

3.44 

59.0 

44.37 

2.90 

80.7  a 

44.90 

2.98 

78.76 

Double  salt 

b 

45.01 

2.98 

78.79 

Ammonium  uranyl  nitrate  is  decomp.  by 
HsO  at  temp,  below  60*":  above  60""  it  is  sol. 


in  HsO  without  decomp. 
87.  475.) 


(Rimbach,  B.  1904, 


Ammonium  nitrmte  ammonia,  2NH4NO1,' 
3NH,. 

Known  only  as  a  solution  of  NH|  in 
NH4N0a+Aa.    (Troost,  C.  R.  94.  789.) 

NH4NO„3NH,.    As  above. 
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Ammonium  nitrate  mercurie  chloride, 
NH4N0a,  2HgCl,. 

InsoL  in  H3O.  Ether  diasolveB  out  HgCU. 
(Kosmann.  A.  ch.  (3)  27.  240,) 

2NH4N61.  HgCl,.  Sol.  in  H,0.  (Hof- 
mann  and  Marburg,  A.  1809,  806.  199.) 

Ammonium  nitrate  sulphate,  2(NH4)iO, 
N,0,,  2S0„  H,0. 

Very  hydroscopic  and  sol.  in  HiO.  (Fried- 
heim,  Z.  anorg.  1894,  6.  297.) 

2NH4NO,,  (NHOiSO*.  (de  Waal,  Dissert. 
1910.) 

3NH4NO1,  (NHOfSO*.    (de  Waal.) 

See  also  solubility  of  NH4NO,+(NH4)tS04 
under  NH4NO,. 

Ammonium  nitrate  metotungstate,  NH4NO1, 
2(NH4),W40u-f4H,0. 
Decomposes  by  recnrstallising  out  of  HiO. 
(Marignac,  A.  ch.  (3)  69.  61.) 

Antimony  nitrate,  Sb40t,  NsOi. 

Decomp.  by  cold  HfO.    (Buchok.) 

Aqueous  solution  sat.  at  10®  contains  30.4% 
salt.    (EUer.) 

Sol.  in  strong,  less  sol.  in  dil.  HNOa+Aq. 
(Peligot,  A.  ch.  (3)  20.  288.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.; 

Barium  nitrate,  Ba(N0a)3. 

Sol.  in  HtO  with  absorption  of  heat. 

100  pts.  HsO  at  0""  dissolve  5.0  parts 
Ba(NO0f.    (Gay-Lussac,  A.  ch.  11.  313.) 

100  pts.  HsO  at  O"*  dissolve  5.2  parts 
Ba(NO,),.    (Mulder.) 

Ba(NOs)i+Aq  sat.  at  20""  contains  8.57  pts. 
Ba(NO,),  to  100  pts.  H,0.  and  has  1.0679  sp. 
gr.  (Karsten);  sat.  at  20"^  has  1.064  sp.  gr., 
and  contains  7.94  pts.  Ba(NOs)s  to  100  pts. 
H,0.    (Michel  and  Kraflft.) 

100  pts.  H,0  dissolve  pts.  Ba(NO,),  at  t**. 


*o 

Pt8. 

*o 

Pt8. 

Ba(NOs)s 

Ba(NO,), 

0 

5.00 

52.11 

17.97 

14.95 

8.18 

73.75 

25.01 

17.62 

8.54 

86.21 

29.57 

37.87 

13.67 

101.65 

35.18 

49.22 

17.07 

(Qay-Lussac,  A.  ch.  (2)  11.  313.) 


Solubility  in  100  pts.  H,0  at  t**. 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 


Pt4l.. 

Ba(NO,), 


5.0 

5.1 

5.3 

5.5 

5.7 

6.0 

6.2 

6.4 

6.6 

6.8 

7.0 

7.3 

7.5 

7.7 

7.9 

8.1 

8.3 

8.5 

8.8 

9.0 

9.2 

9.5 

9.7 

9.9 

10.1 

10.4 

10.6 

10.8 

11.1 

11.3 

11.6 

11.8 

12.1 

12.3 

12.6 

12.8 

13a 

13.4 

13.7 

14.0 

14.2 

14.5 

14.8 

15.1 

15.4 

15.6 

15.9 

16.2 

16.5 

16.8 

17.1 

17.4 


52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
101.9 


(Mulder,  calculated  from  his  own  and  other 
experiments,  Scheik.  Verfaandel.  1864.  50.) 
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Sat.   Ba(NO|)t+Aq  contains   %   BaCNO,), 
att°. 


0.4 

2.1 

6.0 

6.5 

11.0 

15.3 

18.0 

28.5 

45.5 

52.0 


Ba(NOi), 


4.3 
4.9 
5.6 
5.6 
6.4 
7.1 
7.7 
9.7 
12.8 
14.9 


60.0 
73.0 
92.0 
110.0 
132.0 
134.0 
150.0 
152.0 
171.0 
215.0 


% 
Ba(iNOi)j 


16.1 
19.4 
23.4 
27.4 
31.8 
32.5 
34.9 
35.4 
38.3 
45.8 


(fitard,  A.  ch.  1894,  (7)  2.  528.) 

100  g.  H,0  dissolve  8.54  g.  Ba(NO,),  at 
17®.  (Gmdin-Kraut,  Handbuch  der  anorg. 
Chemie.) 

100  g.  H,0  dissolve  7.87  g.  Ba(NO,),  at 
16*;  8.32  g.  at  17^  (Euler,  Z.  phys.  Ch.  1904, 
49.  315.) 

1000  g.  H3O  dissolve  0.72  gram-equivalents 
Ba(NO,),  at  21.5^  (Euler,  Z.  phys.  Ch. 
1904,  49.  312.) 

10.30  g.  azihydrous  Ba(NOs)t  are  sol.  in 
100  g.  H,0  at  25**.  (Parsons  and  Colson,  J. 
Am.  Chem.  Soc.  1910,  32.  1385.) 

4.74  g.  Ba(NOi)i  are  contained  in  100  g. 
Ba(NOi)s  sat.  at  O"*.  (Coppadoro,  Qazz.  ch. 
it.  1911,  42, 1.  233.) 

Solubility  of  Ba(NO,),  in  H,0« 0.427  mol. 
1.  at  30''.  (Masson,  Chem.  Soc.  1911,  99. 
1136.) 

Solubmtv  of  Ba(NOi)t  in  HjO  at  30**- 
10.33%.  (Coppadoro,  Gazz.  ch.  it.  1913,  48. 
1.240.) 

Solubility  in  HiO. 

100  g.  of  the  sat.  solution  contain  at: 

9.1®        21.1"         35® 

6^25        8.46         11.39  g.  Ba(NOi),. 

(Findlay,  Chem.  Soc.  1914, 106.  780.) 
Sp.  gr.  of  Ba(NO,),+Aq  at  19.5®. 


B«(NOi), 

8p.gr. 

Ba(^0,). 

Sp.gr. 

1 
2 
3 

4 
5 

1.009 
1.017 
1.025 
1.034 
1.042 

6 
7 
8 
9 
10 

1.050 
1.060 
1.069 
1.078 
1.087 

(Calculated  by  GerUch,  Z.  anal.  8.  286,  from 
Kremers,  Pogg.  95.  110.) 

Sp.  gr.  of  Ba(NO,),-fAq  at  18®. 


%  Ba(NO,), 

Sp.gr. 

4.2 
8.4 

1.0340 
1.0712 

(Kohlrausch,  W.  Ann.  1879.  1.) 


Sp.  gr.  of  Ba(NO,),-fAq  at  17.5®. 


Ba(NOi), 


Sp.gr. 


1.0085 
1.0170 
1.0255 
1.0340 
1.0425 


Ba(; 


NO.), 


6 

7 

8 

Sat.  sol. 


Sp.  gr. 


1.0510 
1.0600 
1.0690 
1.0690 


(Gerlach,  Z.  anal.  27.  283.) 
Sp.  gr.  of  Ba(NOi)j-fAq  at  room  temp. 

%  Ba(NO.), 

Sp.  gr. 

5.25 
2.98 

1.0507 
1.0274 

(Wagner,  W.  Ann.  1883, 18.  264.) 
Sp.  gr.  of  Ba(NO,),+Aq  at  25®. 

Concentration  of 
Ba(NOa)f-fAq. 


Vs  normal 


Sp.  gr. 


1.0518 
1.0259 
1.0130 


(Wagner,  Z.  phys.  Ch.  1890,  5.  35.) 

Ba(N08)i-fAq  containing  6.08%  Ba(N0i)8 
has  sp.  gr.  20®/20®  =  1.0517. 

Ba(NO|),-fAq  containing  6.97%  Ba(N08)t 
has  sp.  Kr.  20®/20®  =  1 .0597. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  279.) 

Sp.  gr,  of  Ba(NOj)i-fAq  at  20®  containing 
M  g.  mols.  salt  per  liter. 


M 

Sp.gr. 


0.01 
1.002031 


0.025 
1.005224 


0.05 
1.010591 


M  0.075  0.10  0.15 

Sp.gr.       1.015671        1.021143        1.031770 
(Jones  and  Pearce,  Am.  Ch.  J.  1907,  38.  708.) 

Sp.  gr.  of  sat.  Ba(N03)8+Aq  at  t®. 


0 
10 
20 
30 
40 
50 
60 
70 


g.  Ba(NOa)ssol. 
in  100  g.  HiO 


5.2 

7.0 
9.2 
11.6 
14.2 
17.1 
20.3 
23.6 


Sp.gr. 


1.043 
1.056 
1.073 
1.087 
1.104 
1.121 
1.137 
1,146 


(Tschemaj,  J.  Russ.  Phjrs.  Chem.  Soc.  1912, 
44.  1565.) 

Saturated  BaNO|+Aq  contains: — 
36.18  pts.  Ba(NO,),  toJMLnts.  HA  and 
boils  at  101.1®.    (GnffithS^^S^^ 
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35.2  pts.  Ba(N08)»  to  100  pts.  H,0,  and 
boik  St  101.66**.    fGay-Luseac.) 

34.8  pts.  Ba{NOi)t  to  100  pts.  H,0,  and 
boils  at  101.9^    (MiUder.) 

34.8  pts.  BaCNOs),  to  100  pts.  HsO,  and 
boils  at  102.5**.    (Kremere.) 

Sat,  Ba(NOj)j+Aq  forms  a  crust  at  101.1**; 
highest  temp,  observed  was  101.5°.  (Gerlach, 
Z.  anal.  26.  427.) 

B.    pt.    of   Ba(N08)j-fAq    containing   pts. 
Ba(NO,),  to  100  pts.  H,0. 


B.-pt. 

Pta.  Ba(NO»)» 

100.5** 

101.0 

101.1 

12.5 
26.0 
27.5 

(Gerlach,  Z.  anal.  26.  440.) 

Insol.  in  cone.  HN0|+Aq,  and  much  less 
sol.  in  dil.  HNOj+Aq  or  HCl+Aq  than  in 
H,0. 

Solubility  of  Ba(NO,),  in  HNO,+Aq  at  30**. 


Solid  phase  Ba(NOs)s 


p.  tfx,  of  sat. 
solution 


1.0801 
1.0811 

i!6663 
1.0619 
1.0609 
1.0633 
1.0668 
1.0783 
1.1050 
1.1341 
1.1341 
1.1645 


Q.  mol.  per  I. 


HNOi 


0.0000 

0.1318 

0.2496 

0.4995 

0.7494 

1.000 

1.247 

1.493 

1.998 

2.993 

3.986 

3.994 

5.012 


Ba(NO,), 


0.4270 
0.3282 
0.3268 
0.2410 
0.1785 
0.1353 
0.1056 
0.0847 
0.0598 
0.0334 
0.0218 
0.0223 
0.0147 


(Masson,  Chem.  Soc.  1911,  99.  1136.) 

Less  sol.  in  dil.  HCsHaOt+Aq  than  in  dil. 
HCl+Aq. 

Solubility  in  NHiCl+Aq  is  the  same  as  in 
HfO. 

Less  sol.  in  NH40H+Aq,  NH4C,H,0,+ 
Aq,  or  NHiNOs  4- Aq  than  in  HjO.  (Pearson, 
Zeit.  Ch.  (2)  5.  662.) 

Ba(NOi)j  is  sol.  in  about: 

13.33  pts.  HtO  at  ord.  temp.,  and  4.67  pts. 
at  100^ 

14.67  pts.  NH40H+Aq  (cone.)  at  ord. 
temp.,  and  5.67  pts.  at  100^. 

16.50  pts.  NH40H+Aq  (1  vol.  cone. +3 
vols.  HiO)  at  ord.  temp. 

28.00  pts.  HCl+Aq  (1  vol.  cone.  HCl+4 
vols.  HiO)  at  ord.  temp. 

29.00  pts.  HC,H,0,+Aq  (1  vol.  commer- 
cial HCjHjOj+l  vol.  H,0)  at  ord.  temp. 


13.67  pts.  NH4C1+Aq  (1  pt.  NH4a+10 
pts.  H}0)  at  ord.  temp.,  and  4.67  pts.  at 
100^ 

24.00  pts.  NH4N0,+Aq  (1  pt.  NH4N0,+ 
10  pts.  HsO)  at  ord.  temp. 

17.33  pts.  NH4C,H,0,+Aq  (dil.  NH/)H 
neutralised  by  dil.  HCsHsOt)  at  ord.  tonp., 
and  4.33  pts.  at  100**. 

14.67  pts.  NaC,H/),+Aq  (dil.  HC,H/), 
neutralised  by  NatCOs  and  dil.  with  4  vola. 
HsO)  at  ord.  tonp.,  and  5.33  pts.  at  100^. 

17.33  pts.  Cu(C,H,0,),+Aq  (see  StoDba,  Z. 
anal.  2.  390)  at  ord.  temp.,  and  6.00  pts.  at 
100^ 

18.67  pts.  grape  sugar  (1  pt.  grape  su^ 
+10  pts.  HtO)  at  ord.  temp.  (Pearson,  Zeit 
Ch.  1869.  662.) 

Sol.  in  sat.  NH4C1+Aq  without  pptn.  at 
first,  but  finally  NH4CI  is  pptd.  until  a  cer- 
tain state  of  equilibrium  is  reached.  (Kar- 
sten.) 


Solubility  in 

BaO,H„8H,0+Aqat25*. 

8p.  gr.  26*'/26'» 

G.  BaOas 
Ba(OH)i  in 
100  g.  HfO 

G.  Ba(NO,)t 
in  100  f .  HiO 

1.0797 

1.1002 

1.1210 

♦1.1448 

0 

1.55 
3.22 
5.02 

10.30 
10.66 
11.04 
11.48 

*  This  solution  is  sat.  with  respect  to  both 
Ba(OH),,  8H,0  and  BatNO,),. 
(Parsons.  J.  Am.  Chem.  Soc.  1910,  32. 1385.) 

See  also  under  BaOtHj. 


Solubility  in  BaCh+Aq  at  t**. 

t" 

Sat.  solution  contains 

%  BaCl, 

%  BaCNO,), 

—7 

21.4 

4.0 

—1 

23.0 

4.0 

+1.5 

22,6 

4.4 

2 

5.0 

10 

24.7 

6.1 

21 

24.5 

5.6 

32 

26.6 

7.7 

35 

26.4 

7.7 

38 

26.7 

7.8 

48 

28.1 

8.0 

53 

28.5 

9.0 

53 

28.3 

9.2 

66 

28.0 

10.0 

73 

30.0 

10.5 

79 

30.3 

11.2 

90 

32.1 

12.5 

155 

32.5 

23.1 

162 

33.1 

23.4 

210 

32.5 

31.9 

(fitard,  A.  ch.  1894,  (7)  3.  287.) 
See  also  under  BaC^.^^OglC 
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Ba(NO,),+Pb(NO,),. 

Very  d.  sol.  in  sat.  Pb(NOi)t-fAq.  (Kar- 
sten.) 

100  pts.  sat.  Ba(NO,),-fPb(NO,),+Aq 
contain  33.95  pts.  of  the  two  salts  at  19-20*". 
(v.  Hauer,  J.  pr.  M.  137.) 

Solubility  of  Ba(NO,),+Pb(NO,),  at  26^ 


G.i 

?erl. 

Sp.  gr. 

Ba(NOi)a 

Pb(NO.)f 

102.2 

0 

1.079 

54.9 

17.63 

1.088 

86.5 

49.80 

1.108 

79.7 

68.10 

1.119 

77.0 

97.20 

1.140 

69.8 

130.7 

1.163 

66.0 

177.3 

1.198 

67.5 

247.7 

1.252 

25.9 

334.3 

1.294 

28.8 

429.7 

1.376 

0 

553.8 

1.459 

(Fock/Z.  Kryst.  Min.  1897,  28.  365,  397.) 

100  ccm.  Ba(NO,),-fPb(NO,),-fAq  sat. 
at  17**  contain  3.22  g.  Ba(NOa),  and  38.59  g. 
Pb(NOa)s  and  solution  has  sp.  gr.^  1.350. 
(Euler,  Z.  phys.  Ch.  1904,  46.  313.) 

100  pts.   sat.   Ba(NO,),-fPb(NO,),-f 
Sr(NOi)i+Aa  contain  45.90  pts.  of  the  three 
salts  at  19-20^.    (v.  Hauer,  1.  c.) 

Ba(NOi),+Sr(NO,),. 

100  pts.  sat.  Ba(NO,),+Sr(NO,),+Aq  con- 
tain 45.96  pts.  of  the  two  salts  at  19-20**. 
(v.  Hauer,  L  c.) 

Ba(NOa),+KNO,. 

100  pts.  HsO  dissolve: 


(Mulder) 

(1) 

KNO,  .     . 
Ba(NO,),  . 

• 

29.7 

28.8 
5.4 

8^9 

34.2 

(Karet«n) 

(Kopp) 

(2)          (3) 

(4)      (fi) 

KNO,    .     . 
Ba(NO,),    . 

13.31 
6.91 

29.03 
1.00 

5.7 
33.1 

3.5 
36.3 

20.22 

30.03 

38.8 

39.8 

1.  Sat.  Ba(NOj),-fAq  sat.  with  KNOg  at 
18  5* 

2.  To  sat.  KNO,-fAq,  Ba(NO,),+Aq  was 
added. 

3.  To    sat.    Ba(N0,)8+Aq,    KNO,    was 
added. 

4.  Both  salts  in  excess+Aq  at  21.5*". 

5.  Both  salts  in  excess+Aq  at  23"". 


1 1.  of  the  solution  contains  59.1  g.  Ba(N0a)2 
+124.2  g.  KNO,  =  183.35  g.  mixed  salts  at 
17^    Sp.gr.  Ba(NO,),+KNO,+Aq  =  1.120. 

1 1.  of  the  solution  contains  88.7  g.  Ba(NO,)» 
+213.6  g.  KNO,  =302.3  g.  mixed  salts  at 
30^  Sp.  gr.  Ba(NO,),+KNO,+Aq  =  1.191.' 
(Euler,  Z.  phys.  Ch.  1904,  49.  313.) 

Solubility  in  KNO,+Aq  at  25°. 


100  ptfl.  of  solu- 
tion contain 


I^NO 


NO.  Ba(NOs)> 


15.24 
14.69 
14.79 
16.30 
21.99 
27.66 
27.81 
27.94 
27.64 


6.64 
6.60 
6.62 
5.49 
3.04 
2.01 
2.09 
1.92 
2.05 


Solid  phmse 


Ba(N0,),+2KN0,,  Ba(NO,), 


2KN0,,  Ba(NO,), 

it 

KN0,+2KN0,,  Ba(NO,), 


These  results  show  that  a  double  salt  of 
potassium  and  barium  nitrates  is  formed  at 
25^ 

(Foote,  Am.  Ch.  J.  1904,  82.  252.) 


SolubiUty  of  Ba(NO,),+KNO,  at  t**. 

t« 

Ba(NOi)» 

K^Oa 

Solid  phase 

9.1 

6.25 

0 

Ba(NO,), 

4.20 

8.15 

Ba(N0,),+2KN0^ 
Ba(NO,), 

1.98 

12.02 

2KN0,,BarN0,), 
2KN0^6a(NO.,.-H 

0.98 

16.80 

0 

16.76 

KNO. 

21.1 

8.46 

0 

Ba(NO,), 

7.47 

2.12 

U 

6.35 

5.98 

(( 

6.06 

8.47 

U 

5.98 

13.24 

Ba(N0,),+2KN0,, 
Ba(NO,), 

3.35 

18.24 

2KN0,,  Ba(NO,), 

2.30 

21.47 

tt 

1.76 

24.86 

2KN0„  Ba(NO,),+ 
KNO, 

0 

24.77 

.  KNO, 

35 

11.39 

0 

Ba(NO,), 

8.18 

12.99 

it 

8.08 

17.48 

tt 

8.42 

19.75 

Ba(N0,),+2KN0,, 
Ba(NO,), 

5.85 

24. 

2KN0,,  Ba(NO,), 

5.02 

26.05 

tt 

3.02 

34.87 

2KN0,,Ba(N0,),+ 
Klio, 

1.77 

34.98 

KNO, 

0 

35.01 

^ 

(Findlay,  Chem.  Soc.  1914, 106.  779.) 
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Ba(NO,),+NaNO,. 

Ba(NOj)j  is  sol.  in  sat.  NaNOj-fAq  with- 
out separation. 

100  pts.  HjO  dissolve: 


NaNO, 
Ba(NO,), 


(Kareten) 
At  18.76^ 


86.6 


88.14 
3.77 


8.9 


NaNO, 
Ba(NO,), 


(Kopp) 
At20.2«> 


87.7 


88.6 
3.6 


9.2 


Solubility  of  Ba(NO,),-fNaNO,  in  H,0  at  0". 


%  NaNO, 

%  Ba(NO,), 

Solid  phase 

0 

4.74 

Ba(NO,), 

0,41 

4.33 

n 

0.61 

4.03 

tt 

1.68 

3.34 

tt 

3.54 

2.50 

tt 

8.05 

1.60 

tt 

12.71 

1.56 

tt 

20.24 

1.53 

tt 

20,92 

1.43 

tt 

27.74 

1.56 

" 

30.81 

1.55 

tt 

33.79 

1.53 

tt 

35.83 

1.49 

tt 

41.30 

1.55 

Ba(NO,),+NaNO, 

41.68 

0.51 

NaNO, 

42.47 

0 

tt 

(Coppadoro,  Gasz.  ch.  it,  1912,  42  (1)  233.) 

Solubility  of  Ba(NO,),+NaNO,  in  H,0 
at30^ 


% 

Na.NOi 

Ba(?fOi)f 

Solid  phase 

0 

10.33 

Ba(N0,), 

2.33 

8.58 

It 

7.09 

5.28 

tt 

12.07 

3.89 

tt 

14.41 

3.54 

ft 

17.87 

3.20 

tt 

19.06 

3. or 

tt 

23.55 

2.81 

tt 

41.22 

2.27 

tt 

48.22 

2.11 

Ba(NO,),-fNaNO, 

48.50 

1.00 

NaNO, 

49.16 

0 

tt 

(Coppadoro,  Gaiz.  ch.  it.  1913,  48,  I.  240.) 

Moderately  sol.  in  liquid  NH,.  (Franklin, 
Am.  Ch.  J.  1898.  20.  827.) 

100  pts.  hydraiine  dissolves  81.1  pts. 
Ba(NO,),  at  12.^13**.  (de  Bruyn,  R.  t.  c. 
1899,  18.  297.) 


100  pts.  anhydrous  hydroi^lamine  dissolve 
11.4  pts.  Ba(NO,),.  (de  Bruyn,  R.  t.  c. 
1892,  11.  18.) 

Insol.  in  absolute  alcohol. 

Solubility  in  dilute  alcohol  increases  with 
the  temp.    (Oerardin,  A.  ch.  (4)  6.  145.) 

Solubility  in  ethyl  alcohol +Aq  at  25*". 


%  C.H.OH  in 

%  CtH.OH  in 

%Ba(NO,),in 

the  solvent 

the  solution 

the  solution 

0 

0 

9.55 

10.25 

9.5 

7.63 

18.60 

17.5 

6.02 

25.05 

23,7 

6.25 

40.20 

38.8 

3.53 

58.00 

57.0 

1.85 

78.70 

78.2 

0.62 

90.10 

89.9 

0.18 

99.40 

99.39 

0.005 

(D'Ans  and  Qieg^er,  Z.  phys.  Ch.  1913, 82. 37.) 

Completely  insol.  in  boiling  amyl  aloohoL 
(Browning,  SUl.  Am.  J.  148.  314.) 

Solubility  in  organic  solvents. 


Solvent 

%  Ba(NOi)finthc 
solution  at  25'* 

Methyl  alcohol 
Ethyl  alcohol 
Acetone 
Ether 
Paracetaldehyde 

0.50 
0.005 

o.oa5 

very  small 

tt          tt 

(D'Ans  and  Siegler,  Z.  phys.  Ch.  1913, 82. 44.) 


Solubility  in  phenol +Aq  at  25"". 

Concentration  of  the  phenol 

Solubility  of  Ba(NO«)s 

Mol./Uter 

Mol./Uter 

0.000 

0.3835 

0.045 

0.3785 

0.082 

0.3746 

0.146 

0.3664 

0.310 

0.3492 

0.401 

0.3400 

0.501 

0.3299 

0.728  (sat.) 

0.3098 

(Rothmund  and  Wilsmore,  Z.  phys.  Ch.  1902. 
40.  620.) 

Insol.  in  benzonitrile.  (Naumann,  B.  1914. 
47.  1370.) 

Insol.  in  methyl  acetate  (Neumann,  B. 
1909,  42,  3790);  ethyl  acetate.  (Naumann, 
B.  1904,  87.  3602.) 

Insol.  in  acetone.  (Krug  and  M'EUroy,  J. 
Anal.  Ch.  6.  184.) 

Difficultly  sol.  in  acetone.  (Naumann,  B. 
1904,  87.  4328.) 

Sol.  in  acetone.    (Eidmann,  C.  C.  1899,  II. 

1014.)  Digitized  by  V^OOgie 
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Barium  mercurous  nitrate,  2BaO|  2Hg30, 

3N,0,. 

Decomp.  by  H,0.    Sol.  in  hot  dil.  HNOa+ 

Aq  and  not  Hgj(NOj)i+Aa,  from  which  it 

crystallises  on  cooling.    (St&oder,  A.  87. 129.) 

Barimnpotassiimi  nitrate,  Ba(N0a)3, 2KN0t. 

Ppt.  (WaUbridge,  Am.  Ch.  J.  1903,  80. 
164.) 

Solubility  determinations  show  that  the 
only  double  salt  formed  by  barium  and 
potassium  nitrates  at  25*"  is  Ba(  NOs)},  2KNOs. 

See  Ba(NO,),-|-KNO,  under  Ba(NO,),. 
(Foote,  Am.  Ch.  J.  1904,  32.  252.) 

Barium  nitrate   m^totungstate,   2Ba(N0s)i, 
BaW40,i+6H,0. 
Efflorescent.    Sol.  in  warm  HjO.    (Poch- 
ard, A.  ch.  (6)  22.  198.) 

Bismuth  nitrate,  basic,  BijOa,  NsOi+2H30. 

Sol.  in  a  large  amoimt  of  HjO.  Sol.  in 
HNO,+Aq.    (HeinU.) 

Sol.inl35pts.H,Oat90-93^  (Ruge,J.B. 
1862.  163.) 

-f  J/^HjO.  Sol.  in  much  H,0.  (Yvon, 
C.R.  84. 1161.) 

-fH,0.    (Ruge.) 

2Bi,0j,  NjO*.  Not  acted  upon  by  H,0. 
(Ditte,  C.  R.  84.  1317.) 

-fH,0.    (Yvon.) 

Bi,0„  2N,0,+H,0.    (Ruge.) 
•      llBijOi,  5N,0»+16H,0.    Not  decomp.  by 
H,0.    (Yvon.) 

5Bi,0,,  4N,Oi+8H,0.  Ppt.  Not  attacked 
by  H,0.  (Schulten,  Bidl.  Soc.  1903,  (3)  29. 
722.) 

SBijOs,  6N,0»+9H,0.  Sol.  in  H2O  with 
decomp.    (Schulten.) 

6Bi,0,,  5N,0»-f8H20,  and  -f 9H,0.  (Rut- 
ten.  Z.  anorg.  1902,  80.  368.) 

At  26°  the  salt  BinO„(NO,),o,  911,0  is  in 
equilibriiun  with  HNOj+Aq  from  0.03- 
0.32-N;  the  salt  BiO(NOa),  H,0  is  in  equi- 
librium with  HNOi+Aq  from  0.425-0.72-N. 

At  60**  the  salt  Bi40i(NOj)8.  HtO  is  in 
equilibrium  with  HNOi+Aq  from  0.067- 
0.286-N;  the  salt  Bi,/)u(NO,),o,  9H,0  is  in 
equilibrium  with  HN0|+Aq  from  0.286- 
0.446-N. 

At  76*"  the  salt  Bi40i(NOi)3,  H,0  is  in 
equilibrium  with  HNOs+Aq  from  0.109- 
0.314-N.    (Allan,  Am.  Ch.  J.  1901,  28.  314.) 

Bismuth  nitrate,  Bi(NOa)s. 

Permanent.  Decomp.  by  little  H,0  with 
separation  of  a  basic  salt.  This  decomposition 
is  prevented  by  slight  excess  of  HNOi,  and 
then  the  salt  is  completely  sol.  in  a  large 
amount  of  HtO.    (Rose.) 

Sol.  in  dil.  HNOj-hAq.  Not  decomp.  by 
HjO  in  presence  of  HCjHiOi  or  ji^  pt. 
NH4NO,.    fL6we,  J.  pr.  74.  341.) 

Completely  sol.  in  HNOa-hAq  containing 
83  g.  HNO,  per  liter.    (Ditte.) 


Solubility  of  Bi(NO,),  in  2.3N-HNO|+Aq. 
«^2.04  g.  at  Bi  per  1.;  in  0.922N-HNOj+Aq. 
=2.23  g.  at  Bi  per  1.  (Dubrisay,  C.  R.  1911, 
158.  1077.) 

Insol.  in  ethyl  acetate.  (Naumann,  B; 
1910,  48.  314.) 

Insol.  in  acetone.    (Krug  and  M'Eht>y.) 

Solubility  of  Bi(NO,)i  in  6.67%  acetone+ 


2.3N-HNO,-fAq-1.89  g.  at  Bi  per  1.;  in 
6.67%  acetone-f  0.922N-HNOa-hAq.  «2.17  g. 
at  Bi  per  1.;  in  13.33%  acetone -f0.922N- 


6.67%  acetone-f  0.922N-HNOa-hAq.  «2.17  g. 

'     '     %  1  

HNO|+Aq  =2.08  g.  at  Bi  per  1.    (Dubrisay, 
C.  R.  1911,  158.  1OT7.) 

When  Bi(N0i)8  is  mixed  with  mannite 
(dulcite,  sorbite)  in  proportion  to  the  mol. 
wts.  and  H2O  is  added,  a  clear  solution  is  ob- 
tained which  is  not  pptd.  by  addition  of 
much  HsO.  These  solutions  are  more  stable 
the  greater  the  proportion  of  mannitoL 
(Vanmo  and  Hunser,  Z.  aiiorg.  1901,  28. 211.) 

H-lJ^HaO.    (Ditte.) 

-h5H80.  If  treated  with  increasing  amts. 
of  H2O,  the  amt.  of  Bi  which  dissolves  de- 
creases, and  when  1  pt.  is  treated  with 
50,(XX)  pts.  H2O,  no  Bi  goes  into  solution. 
(Antony  and  Gigli,  Gazz.  ch.  it.  1898,  28. 
246.) 

48.66  pts.  are  sol.  in  100  pts.  acetone  at   0*". 
41.70    "    "     "    "  100   "        "         "  19^ 
(Laszczynski,  B.  1894,  27.  2287.) 

-|-53^H,0.    (Yvon,  C.  R.  84.  1161.) 
-flOHjO.    Melts  in  crystal  HjO  with  de-' 
comp.  at  74°.    (Ordway.) 

Bismuth  caesium  nitrate,  Bi(NOi)i,  2CsN0|. 
Ppt.    (Wells,  Am.  Ch.  J.  1901,  26.  277.) 

Bismuth  cobalt  nitrate,  2Bi(N0i)i,  3Co(NOi)2 
+24H,0. 
100  cc.  sat.  solution  in  HNOj+Aq  (sp.  gr. 
1.326)  contain  64.67  g.  hydrated  salt.  (Jantsch 
Z.  anorg.  1912,  76.  321.) 

Bismuth  magnesium  nitrate,  2Bi(NOa)8, 
3Mg(NO;),-f24H,0. 

Deliquescent.  Effloresces  in  dry  air. 
Decomp.  by  HjO.  (Urbain  and  Lacombe, 
C.  R.  1903,  187.  669.) 

100  cc.  sat.  solution  in  HNOi+Aq  (sp.  gr. 
1.326)  contain  41.69  g.  hydrated  sait.  (Jantsch 
Z.  anorg.  1912,  76.  321.) 

Bismuth  manganous  nitrate,  2Bi(NOs)8, 
3Mn(NO,),-f24H,0. 

Deliquescent.  Effloresces  in  dry  air. 
Decomp.  by  H2O.  (Urbain  and  Lacombe. 
C.  R.  1903,  187.  569.) 

100  cc.  sat.  solution  in  HN0|+Aq  (sp.  gr. 
1.325)  contain  65.77  g.  hydrafcfdi^lt.  (Jantsch 
Z.  anorg.  1912,  76.  321.)       -^5^^ 
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Bismuth  nickd  nitrmte,  2Bi(N0i)i,  3Ni(N0,)s 
+24H,0. 

Deliquescent.  Effloresces  in  dry  air. 
Decomp.  by  HsO.  (Urbain  and  Lacombe, 
C.  R.  1903,  87.  669.) 

100  cc.  sat.  solution  in  HNOt+Aq  (sp.  gr. 
1.325)  contain  46.20  g.  hydrated  salt  at  16''. 
(Jantsch.) 

Bismuth  zinc  nitrate,  2Bi(N0<)i,  3Zn(N0,)s + 
24H,0. 

Deliquescent.  Decomp.  by  HsO.  (Ur- 
bain and  Lacombe,  C.  R.  1903, 187. 569.) 

100  cc.  sat.  solution  in  HNO|+Aq  (sp.  gr. 
1.325)  contain  57.51  g.  hydrated  salt  at  16*". 
(Jantsch.) 

Cadmium  nitrate,  basic,  CM(0H)N0|+Hs0. 

Decomp.  by  HjO,  or  ordinary  alcohol. 
(KUnger.  B.  16.  997.) 

»  12CdO,  N,0,+11H,0.  SI.  sol.  in  H,0; 
more  sol.  in  HsO  than  basic  sulphate.  (Haber- 
mann,  6.  432.) 

5  CdO,  2N,Oi4-8HsO.  Decomp.  by  cold 
HsO.    (Rousseau  and  Tite,  C.  R.  114.  1184.) 

Cadmium  nitrate,  CM(NOi)s. 
Ddiquescent,  and  very  sol.  in  HsO. 
See  +4,  and  9HsO. 

Sp.  gr.  of  aqueous  solution  containing: 
5        10        15        20        25%CM(NO,),, 
1.0528  1.0978  1.1516  1.2134  1.2842 

30        35        40        45        50%CM(NO,)s. 
1.3566  1.4372  1.5372  1.6474  1.7608 
(Franz,  J.  pr.  (2)  6.  274.) 


Sp.  gr.  of  CM(NO,)s+Aq  at  18* 


%  CM(NO,)s 
Sp.gr. 

%  Cd(NO,), 
Sp.gr. 

%  CM(NO,), 
Sp.gr. 


1 
1.0069 

20 
1.1903 

40 
1.459 


5 
1.0415 

25 
1.25 

45 
1.543 


10 
1.0869 

30 
1.3125 

48 
1.5978 


15 
1.136 

35 
1.3802 


(Grotrian,  W.  Ann.  1883, 18.  193.) 

Sp.  gr.  of  Cd(NOi)s+Aq  at  room  temp, 
containing: 

7.81         15.71        22.36%  CM(NO,)s. 
1.0744       1.1593      1.2411 
(Wagner,  W.  Ann.  1883, 18.  265.) 

Sp.  gr.  of  CM(NO,),+Aq. 


Cd(^0.), 

t*» 

Sp.  gr.  at  t° 

Sp.  gr.  at  18* 

0.0492 

17.57 

0.99912 

0.90904 

21.14 

0.99839 

0.100 

18.00 

, 

0.99945 

0.240 

17.34 

1.0008 

1.0007 

20.22 

1.0002 

0.464 

18.00 

1.0025 

0.952 

18.00 

1.0065 

(Werehofen,  Z.  phys.  Ch.  1890,  6.  493.) 


Sp.  gr.  of  CM(NO,)s+Aq  at  25^ 


Concentration  of 
Cd(NOi)«+Aq. 


1-normal 


Vr 


Sp.  gr. 


1.0954 
1.0479 
1.0249 
1.0119 


(Wagner,  Z.  phys.  Ch.  1890,  6.  36.) 

Sp.  gr.  of  Cd(NO,)s+Aq  at  1874^ 

%  CM(NO,)s 
Sp.gr. 


54.027 
1.711 


43.716 
1.515 


30.879 
1.321 


%CM(NO,)s       21.353        14.899  8.683 

Sp.gr.  1.204  1.134  1.074 

(de  Muynck,  W.  Ann.  1894,  68.  561.) 

CM(NO,)s+Aq  containmg  7.89%  Cd(NO,)s 
has  sp.  gr.  20720^-1.0673. 

Cd(NO,)s  +  Aq  containing  12.14% 
Cd(NO,)s  has  sp.  gr.  20720** -1.1070. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  282.) 

Sat.  Cd(NO,)i+Aq  boils  at  132^ 

Almost  entirely  insol.  in  cone.  HN0|+Aq. 
(Wurtz.) 

Moderatdy  sol.  in  liquid  NHt.  (Franklin, 
Am.  Ch.  J.  1898,  20.  827.) 

Sol.  in  alcohol. 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1904, 
87.  3601.) 

Sol.  in  acetone  and  in  methylal.  (Elid- 
mann,  C.  C.  1899,  H.  1014.) 

+4HsO.  M.-pt.  of  Cd(NO,)s4-4HsO- 
59.5**.    (Ordway :  Tilden,  Chan.  Soc.  46. 409.) 

Solubility  in  HsO. 

Solubility  in  HsO  at  t**. 


0 
18 
30 
40 
59.5  mpt. 


%  Cd(NOi)t  in 
the  solution 


52.31 
55.90 
58.40 
61.42 
76.54 


Mols.  HtO  to 
1  mol.  Cd(NOi)« 


11.96 

10.34 

9.34 

8.24 

4.00 


(Funk,  B.  1899,  88.  105.) 

Sat.  solution  of  Cd(NOs)s+4HsO  in  HsO 
at  0^  contains  52.3%  Cd(NO,)s;  at  18*, 
55.9%  Cd(NO,)s.  (MyUus,  Z.  anorg.  1912, 
74.  411.) 

Sol.  in  liquid  NHt.  (Johnson  and  WUs- 
more.  Elektroch.  Z.  1908,  14.  227.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1910. 
48.  314.) 

+9H,0.    Solubility  in  H,0. 

Sat.  solution  contains  at: 
—13*'      — r         4-1"  T 

37.37      47j3atize.  52.73%  Cd(NO,)s. 
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Ciyohydrate  is  formed  at  — 16**.  (Funk, 
Z.  anorg.  1899,  20.  416.) 

The  composition  of  the  h3rdrate8  fonned  by 
Oci(N0i)s  at  diffo^nt  dilutions  is  calculated 
from  detominations  of  the  lowering  of  the 
fr.-pt.  produced  by  Cd(NOi)f  and  of  the  con- 
dvK^yity  and  sp.  gr.  of  Cd(NOi)i-f  Aq. 
(Jones,  Am.  Ch.  J.  1905,  34.  308.) 

Cadmiun  nnmyl  nitrate,  Cd(NOi)s, 
(UO,)(NO,),+30H;0. 
Sol.  in  HsO  and  acids.    Insol.  in  alcohol 
&iid  alkalies+Aq.    (Landen,  C.  C.  1912,  1. 
208.) 

Cadmttim  nitrate  ammonia,  Cd(NOt)s,  6NH| 
+H,0. 
(Andr^,  C.  R.  104.  987.) 

Cadmium  nitrate  cnpric  oxide,  Cd(NOi)si 
CuO+5H,0. 
Ppt.    (Mailhe,  C.  R.  1902, 184.  235.) 

Cadimn  nitrate  cupric  oxide,  Cd(NOi)s, 
3CuO+5H,0. 
(Mailhe,  A.  ch.  1902,  (7)  27.  383.) 

Cadmium  nitrate  hydrazine,  Cd(NOi)s, 
3N,H4. 
Decomp.  by  hot  HsO.      Sol.   in   warm 
NH4OH.    (Franzen,  Z.  anorg.  1908,  60.  282.) 

C«ainm  nitrate,  CsNOi. 

100  pts.  HsO  dissolve  10.58  pts.  CsNO,  at 
3.2*.    SI.  soL  in  absolute  aloohoL    (Bunsen.) 

Solubility  of  CsNO,  m  HsO  at  t*. 


.    G.  CaNOi 

G.  CeNOi 

t** 

per  100  r 

t*» 

per  100  g. 

Solu- 
tion 

Water 

Solu- 
tion 

Water 

0 

8.54 

9.33 

60 

45.6 

83.8 

10 

12.97 

14.9 

70 

51.7 

107.0 

20 

18.7 

23.0 

80 

57.3 

134.0 

30 

25.3 

33.9 

90 

62.0 

163.0 

40 

32.1 

47.2 

100 

66.3 

197.0 

50 

39.2 

64.4 

106.2 

68.8 

220.Z 

(Berkd^,  Trans.  Roy.  Soc.  1904,  203. 
A,  213.) 

100  g.  H,0  disBolve  26.945  g.  CsNO,  at 
25*.  (Haigh,  J.  Am.  Chem.  Soc.  1912,  34. 
1148.) 

Sp.  gr.  20*/4*  of  a  normal  solution  of  CsNO, 
« 1.140905:  of  a  0.5  normal  solution » 
1.07001.    (Haigh.) 

Sd.  in  acetone.  (Eidmann,  C.  C.  1899,  II. 
1014:  Naumann,  B.  1904,  87.  4328.) 

SoliU>ility  in  glycol -8%  at  ord.  temp, 
(de  ConindL,  Bdg.  Acad.  Bull.  1905,  359.) 


Csraium  hydrogen  nitrate. 

CsNO,,  HNO,.  SoLinHsO.  (Wells,  Am. 
Ch.  J.  1901,  26.  273.) 

CsN0„2HN0,.    (W.) 

Caesium  cerium  nitrate,  CssCe(NO,)f . 

Sol.  in  HsO;  very  si.  soL  in  HNO,.  (Meyer, 
Z.  anorg.  1901,  27.  371.) 

Sol.  in  HNO,.    (Meyer,  B.  1900,  33. 2137.) 

CMitun  ferric  nitrate,  CsNO,,  Fe(NO,),+ 
7HsO. 
Deliquescent.    (Wells,  Am.  Ch.  J.  1901, 
26.  276.) 

Cflednm  silyer  nitrate,  CsNO,,  AgNO,. 

Sol.  in  HsO.  (Russell  and  Maskelyne,  Roy. 
Soc.  Proc.  26.  357.) 

Cseshun  tiliorinm  nitrate,  CssTh(NO,)«. 

Decomp.  by  HsO;  si.  sol.  in  HNO,.  (Meyer, 
Z.  anorg.  1901,  27.  384.) 

Ceaiam  nranyi  nitrate,  Cs(UOs)(NO,),. 

Decomp.  by  HsO.  Sol.  in  cone.  HNO,. 
(Meyer,  B.  1903,  86.  4057.) 

Decomp.  by  HsO  at  low  temp.,  so  that  the 
solid  phase  in  contact  with  the  solution  con- 
sists of  the  double  salt  and  CsNO,.  At  16.1"* 
100  pts.  by  wt.  of  the  solution  in  HsO  con- 
tain 31.39  pts.  UOs  and  6.59  pts.  Cs.  (Run- 
bach,  B.  1904,  87.  477.) 

Caldnm  nitrate,  basic,  Ca(NO,)s,  CaOsHs+ 
2HHsO. 

Decomp.  by  HsO.  (Werner,  A.  ch.  (6)  27. 
570.) 

+HsO.  As  above.  (Rousseau  and  Tite, 
C.  R.  114. 1184.) 

Caldnm  nitrate,  Ca(NO,)s. 

Ddiquescent.  Very  sol.  in  HsO  with  evolu- 
tion of  much  heat. 

100  pts.  HsO  at  O""  dissolve  84.2  pts. 
Ca(NO,)s.    (PoKgiale.) 

100  pts.  HsO^at  0"*  dissolve  93.1  pts. 
Ca(NO,),.    (Mulder.) 

Sol.  in  0.25  pt.  cold  HtO  with  reduction  of  temp. 
Sol.  in  all  proportiona  in  boiling  HtO.    (Beneliua.) 

Sol.  in  2  pta.  cold,  and  0.6667  pt.  boiling  HtO. 
(Fourcroy.) 

Sat.  Ca(NOa)i+Aq  at  12.5<'  contains  33.8%.  (Has- 
aenfrata.  A.  oh.  iB.  29.) 

Solubility  in  HsO. 
100  g.  of  the  solution  contain  at: 
55^         80^         90^  100** 

78.16      78.20      78.37      78.43  g.  Ca( NO,),, 

125**     147.6"      161**  (bpt.  of  sat.  solution  at 

760  mm.) 
78.67      78.80    79.00  g.  Ca(  NO,) s. 

The  anhydrous  salt  is  the  stable  solid  phase 
above  61.3".  (Bassett  and  Taylor.  Chem. 
Soc.  1912,  101.  680g)tizedby^Oagie 
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.     100  g.  sat.  Ca(NO,),-fAq  contain  77.3  g. 
Ca(NO,),  at  25**.     (Taylor  and  Hendereoft, 
J.  Am.  Chem.  Soc.  1915,  37.  1692.) 
See  nho  +2,  3,  and  4HjO. 
Sp.^.  of  Ca(NOi)s-fAq  at  room  temp, 
containing: 

17.55        30.10        40.13%  Ca(NO,)a. 
1.1714      1.2739      1.3857 
(Wagner,  W.  Ann.  1883,  18.  270.) 
Sp.  gr.  of  Ca(N0,),4-Aq  at  17.5^ 


(.^0 


C»(NOi)i 


1 
5 
10 
15 
20 
25 
30 


Sp.  gr. 


1.009 
1.045 
1.086 
1.129 
1.174 
1.222 
1.272 


Ca(^fo«)^ 


35 
40 
45 
50 
55 
60 


Sp.gr. 


1.328 
1.385 
1.447 
1.515 
1.588 
1.666 


(Franz,  J.  pr.  (2)  6.  274.) 
Sp.  gr.  of  Ca(NO,),-f  Aq  at  17.5^ 

Ca(>JOi)t 

8p.gr. 

Ca(NO«)» 

Sp.gr. 

10 
20 
30 

1.076 
1.163 
1.261 

40 
50 
60 

1.368 
1.483 
1.605 

(Gerlach,  Z.  anal.  27.  283.) 
Sp.  gr.  of  Ca(NO,),H-Aq  at  18^ 

Ca(NO«), 

Sp.gr. 

Ca(NOa)« 

Sp.gr. 

6.25 
12.5 
25.0 

1.0487 
1.1016 
1.2198 

37.5 
50.0 

1.3546 
1.5102 

(KoWrausch,  W.  Ann.  1879.  1.) 

Sp.  gr.  of  Ca(N08)i-|-Aa  at  24.65^  a  =  no. 
of  g.XH  mol.  wt.  dissolved  in  1000  g. 
H2O;  b=8p.  gr.  if  a  is  Ca(N0,)2,  4H,p, 
J^   mol.   wt.  =  118;  c  =  sp.   gr.   if  a  is 

Ca(NO,)?,  34  mol.  wt.  =82. 


a 

b 

c 

a 

b 

c 

1 

1.056 

1.059 

6 

1.243 

1.286 

2 

1.104 

1.112 

7 

1.270 

1.323 

3 

1.145 

1.160 

8 

1.294 

4 

1.181 

1.205 

9 

1.316 

5 

1.213 

1.246 

10 

1.336 

(Favre  and  Valson,  C.  R.  79.  968.) 
Sp.  gr.  of  Ca(yO,),-f  Aq  at  25^ 


ConcfnJ  ration  of 
Ca(\()j)t-f-Aq. 


1-normal 


Sp.  gr. 


1.0596 
1.0300 
1.0151 
1.0076 


(Wagner,  Z.  phys.  Ch.  1890,  6.  36.) 


Ca(NO,),H-Aq  containing  7.15%  Ca(NO,), 
has  sp.  gr.  20720*'  =  1.0554. 

Ca(NO,),H-Aq  containing  7.91%  Ca(NO,)t 
has  sp.  er.  20720^  =  1.0613. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  284.) 

Sp.  gr.  of  Ca(NOi)j+Aq  at  20**  containing 
M  g.  mols.  of  salt  per  liter. 
M  0.0125      0.025        0.05        0.125 

Sp.  gr.      1.001846  1.003166  1.00604  1.01523 


M 
Sp.gr. 


0.25    0.5     0.75 
1.03074  1.06011  1.08874 


M  1.00  1.50 

Sp.  gr.      1.11751     1.17375 

(Jones  and  Pearce,  Am.  Ch.  J.  1907,  38.  704.) 

Satm-ated  Ca(NOi)i-fAa  containing  351.2 
pts.  Ca(N0,)2  to  100  pts.  H,0  boils  at  151* 
(Legrand);  152**  (Kremers). 

Forms  a  crust  at  141^  and  contains  333.5 
pts.  Ca(NOi),  to  100  pts.  H,0;  highest  temp, 
observed,  151**.    (Gerlach,  Z.  anal.  26.  427.) 

B.-pt.  of  Ca(NOi)t-fAq^  containing  pts. 
Ca(XO,),  to  100  pte.  H,0.  G  =  accord- 
ing to  Gerlach  (Z.  anal.  26.  447);  L  = 
according  to  Legrand  (A.  ch.  (2)  69. 436). 


B.-pt. 


101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 


G 


10 

20 

30 

40 

50 

60 

70 

80 

89 

98 

106.5 
114.5 
122.5 
130 
137.5 
144 
150.5 
157 
163.5 
170 
176 
182.5 
189 
195.5 
202 
208.5 


15 

25.3 

34.4 

42.6 

50.4 

57.8 

64.9 

71.8 

78.6 

85.3 

91.9 

98.4 

104.8 

111.2 

117.5 

123.8 

130 

136.1 

142.1 

148.1 

160.1 

172.2 

184!5 


B.-pt. 


127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
151.97 


215.5 

222.5 

230 

237.5 

245 

253 

261.5 

270 

278.5 

287 

296 

305 

314.5 

324 

333.5 

343.5 

354 

364.5 

375 

386 

397.5 

409 

420.5 

432.5 

444.5 

455.68 


197.0 

20915 

222.2 

236!l 

248!l 

26i!3 

274!  7 

288.4 

302!6 

3i7;4 

333^2 

35i.*2 
362.2 


Sat.  CafXOa),+Aq  boils  at  132^  (Ord- 
way,  SiU.  Am.  J.  (2)  27.  14.) 

Cone.  HXOi  precipitates  Ca(NO|)t  from 
its  aqueous  solution.  (Mitscherlich,  Pogg. 
18.  159.) 

Very  sol.  in  cone.  HXO>.^(Raw8on,  J. 
Soc.  Chem.  Ind.  1897,  16.  n^.PgTL- 


NITRATE,  CALCIUM 


m 


Solubility  in  HNO|+Aq  at  26*. 


100  g.  of  the  solution  oontain  1 

Solid  phaae 

G.  Ca(NOi)i 

G.  HNOi 

57.98 

0.00 

54.82 

3.33 

52.96 

5.87 

51.58 

7.21 

47.82 

11.27 

46.59 

13.71 

Ca(N0,),+4H,0 

40.70 

19.65 

38.17 

22.80 

34.46 

28.81 

32.84 

32.63 

32.50 

33.52 

33.44 

35.63 

29.05 

41.66 

Ca(N0,),+3H,0 

27.79 

45.70 

31.09 

40.56 

26.07 

46.70 

17.41 
12.25 

55.48 
62.06 

Ca(N0,),+2H,0 

9.34 

65.69 

8.52 

67.20 

5.06 

71.12 

2.53 

74.77 

1.05 

78.56 

0.54 

80.83 

Ca(NO,), 

0.36 

85.83 

0.01  (about) 

90.90 

0.00 

96.86 

These  results  show  that  the  hydrates  of 
Ca(N0i)2  which  are  stable  at  25^  m  contact 
wito  HNO,+Aq  are  Ca(NO,),+4HiO, 
4-3H,0  and  +2H,0. 

(Bassett  and  Taylor,  Chem.  Soc.  1912,  101. 
582.) 

Sol.  in  glacial  HCsHtOi.    (Persoz.) 

Sol.  in  sat.  KNOt+Aq  with  elevation  of 

temp,   and  pptn.  of  a  portion  o{  KN0|. 

(Fourcroy  ana  Vauqudin,  A.  ch.  1%,  136.) 

Scrfubility  of  Ca(NO,),+NaNO,  at  f. 


9 


25 


% 

C«(NOi)i 


47.61 
46.06 
26.67 
11.76 


64.68 
63.22 
52.73 
62.40 
37.31 
26.91 
14.61 


NaI$Oa 


9.51 
12.56 
23.32 
34.26 


7.25 
10.70 
12.08 
11.68 
19.48 
24.98 
36.12 


Solid  phase 


Ca(NO,),,  4H,0 
"  +NaNO, 
NaNO, 


Ca(NO,),,  4H,0 

"  +NaNO, 
NaNO. 


(Kremann  and  Rothmund,  Z.  anorg.  1914, 
86.  373.) 


Solubility  of  Ca(NOt)s+CaSsOt  at  t^ 


26 


Ca(NOs)s 


46.02 
46.68 
27.92 
10.49 


64.03 
60.25 
46.92 
42.93 
32.01 
19.61 
8.16 


SiOt 


6.46 

6.81 

10.46 

22.81 

29.33 


4.27 
9.10 
13. 
13.83 
17.09 
23.78 
29.85 


Solid  phase 


Ca(NO,),,  4H,0 

"    CSSiO|,6H,0 
CaSsOi,  6HtO 


Ca(NO,),,  4H,0 

a 

"+CaS,0^  6H»0 

CaSsOi,  6HsO 

it 


(Kremann  and  Rothmund,  Z.  anorg.  1914. 
86.  373.) 


Very  easily  sol.  in  liquid  NH|.  (Franklin, 
Am.  Ch.  j7i898,  20.  827.) 

Sol.  in  0.8  pt.  alcohol  (Macquer);  1  pt. 
boiling  alcohol.    (Bergmann.) 

Dry  Ca(NOi)s  is  sol.  in  7  pts.  alcohol  at 
16"  and  1  pt.  boiling  alcohol.    (Bergmann.) 


Sp.  gr.  of  Ca(NOi)t+alcohol. 


%  Ca(NOi^i 

Sp.  gr.  20«»/20» 

0 

4.96 
6.47 

0.7949 
0.8278 
0.8383 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  284.) 


Solubility  in  ethyl  aloohol+Aq  at  26''. 


%  CfH.OH  in 

%  CtH.OH  in 

%Ca(NOi)tin 

the  solvent 

the  solution 

the  solution 

♦0 

0 

82.5 

•25.1 

5.8 

77.0 

♦50.1 

15.2 

69.62 

•60.1 

20.4 

66.08 

•63.9 

22.4 

64.94 

70.4 

26.5 

62.3 

72.0 

27.39 

61.96 

73.4 

28.6 

61.15 

75.3 

29.9 

60.3 

•84.9 

35.9 

57.7 

♦99.1 

48.1 

61.4 

•  Metastable  solutions. 
(lyAns  and  Siegler,  Z.  phys.  Ch.  1913, 82. 43 
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SolubiUty  of  Ca(NO,)„  2C,H60H  in  CHjOH 
+Aq  at  25^ 


%  CtH.OH  in 

%  CUisOH  in 

%  Ca(NO>)«  in 

the  aolvent 

the  solution 

the  solution 

98.1 

60.2 

38.6 

94.1 

54.6 

41.9 

85.8 

42.5 

60.97 

80.5 

35.8 

55.3 

75.3 

29.9 

60.28 

SolubUityinHtOatt'. 
100  g.  of  the  solution  contain  g.  Ca(NO  j)i 


att** 


(D'Ans  and  Siegler,  I.  c.) 
See  also  under  +4H|0. 

Solubility  in  organic  solvents. 


%  Ca(NOi)i  in  the 

Solvent 

solution  at  26* 

Methyl  alcohol 

65.5 

Ethyl  alcohol 

52.0 

Propyl  alcohol 

36.5 

Isobutyl  alcohol 

25.0 

Amyl  alcohol 

13.3 

Acetone 

58.5 

—26.7 

—10.0 

0.0 

+5.0 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

40.0 

42.4 

42.5 

42.7 

42.45 


G.  Ca(NOi)t 


43.37 
47.31 
50.50 
51.97 
53.55 
54.94 
56.39 
57.98 
60.41 
62.88 
66.21 
68.68 
68.74 

mpt.  of  Ca(N0,),^-4H,0 
71.70 


(D'Ans  and  Siegler,  I,  c.) 


Sol.  in  1.87  pts.  ether-alcohol  (1:1). 
(Freseniufe,  Z.  anal.  82.  191.)  ^    ^    ^. 

Ether  ppts.  Ca(NOi)s  from  its  alcohohc 
solution.  Easily  sol.  in  boiling  amyl  alcohol. 
(Browning,  Sill.  Am.  J.  143.  53.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

Insol.  in  benzonitrile.  (Naumann,  B.  1914, 
47. 1370.) 

Insol.  in  methylal.  (Eidmann,  C.  C.  1899, 
II.  1014.) 

1  g.  Ca(NO,)i  is  sol.  m  1.44  g.  methyl 
acetate  at  18^.  Sp.  gr.  1874**  of  sat.  solution 
» 1.313.    (Naumann,  B.  1909,  42.  3795.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1910, 
48.  314.) 

+2H,0.   SolubiUty  in  H,0. 

100  g.  of  the  solution  contain  at: 
49^  51** 

77.49        78.05  g.  Ca(NO,),. 

Solutions  in  stable  equilibrium  with  the 
dihydrate  can  only  exist  between  the  limits 
of  temp.  48.4**  and  51.3''.  (Bassett  and  Tay- 
lor, Chem.  Soc.  1912, 101.  580.) 

-h3H,0.   SolubiUty  in  H,0. 

100  g.  of  the  solution  contain  at: 

40**         45**        50**        51** 
70.37     71.45      73.79     74.73  g.  Ca(NO,)«. 

Mpt.  of  Ca(NO,),+3H,0-51.1^ 
(Bassett  and  Taylor,  L  c.) 


-h4H,0.  Ca(NO,)i-h4H20  melts  in  its 
crystal  H,0  at  44**.  (Tilden,  Chem.  Soc.  46. 
409.) 


(Bassett  and  Taylor,  I.  c.) 


SolubiUty  of  a  and  ^  modifications  in  HjO 
att^ 

a  modification  is  the  stable  form. 


0 

22.2 

25.0 

30.0 

30.0 

34.0 

35.0 

38.0 

38.0 

39.0 

»39.6 

«39.0 

40.0 

142.7 

«42.4 


G.  Ca(NOi)t 

in  100  g.  of 

solution 


50.17 
56.88 
57.90 
60.16 
61.57 
63.66 
62.88 
64.34 
66.65 
67.93 
69.50 
75.34 
66.21 
69.50 
71.70 


Solid  phase 


aCa(NO,),-h4H,0 

a 

a 

a 

a 
a 

a 


I  mpt.  of  hydrate. 
« r^ex  pt. 

rTavlor  and  Henderson,  J.  Am.  Chem.  Soc 
^     ^  1915,87.1692. 


Sp.  gr.  of  solution  sat.  at  18  -1-^,22? 
takS^g  54.8%  Ca(NO,),.  (Myhus,  B.  1897. 
30.  1718.) 
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Solubility  in  ethyl  alcohol +Aq  at  25®. 


5^  C»H.OHin 

%  CjH»OH  in 

%  Ca(NOi)jin 

th«  •olvent 

the  solution 

the  solution 

0 

0 

57.5 

18.3 

3.5 

56.1 

39.2 

8.1 

55.2 

59.2 

14.1 

52.9 

80.4 

22.3 

50.2 

90.4 

29.4 

49.0 

99.4 

31.1 

49.7 

99.4 

31.2 

52.0 

99.4 

29.5 

56.2 

60.1 

28.3 

58.9 

60.1 

27.8 

60.0 

60.1 

27.3 

60.7 

60.1 

26.5 

62.3 

(jyAna  and  Siegler,  Z.  phys.  Ch.  1913, 82. 42.) 

Calchim  nitrate  hydrazine,  Ca(NOi)s,  2NsH4 
-f-HiO. 
Ppt,    (Franzen,  Z.  anorg.  1908,  60.  288.) 

Calctum  nitrate  tongstosilicate,  CasWisSiOio, 

Ca(NO,),. 
+13H,0  and  +15HtO.    Decomp.  by  HiO. 
(Wyroub<^,  Chem.  Soc.  1897,  72.  (2)  176.) 

Cerous  nitrate,  Ce(NOi)i+6HsO. 
Not  very  deliquescent.  (Jolin.) 
Very  sol.  in  HjO;  sol.  in  2  pts.  alcohol. 

(Yauquelin.) 
Sol.  in  acetone.    (Eidmann,  C.  C.  1899.  II. 

1014;  Naumann,  B.  1904,  37.  4328.) 

Ceric  nitrate,  Ce(N0,)4. 

Deliquescent.  Decomp.  by  hot  HsO. 
(Benehus.) 

SoL  in  alcohol.    (Dumas.) 

Basic  compounds  containing  12  mols.  or 
less  CeOi  to  1  mol.  Nad  may  be  obtained, 
which  are  sol.  in  HjO.    (Ordway.) 

Cenms      cobaltons      nitrate,      2Ce(N0s)i, 
3Co(NO,),+24H,0. 

Deliquescent.  Easily  forms  supersaturated 
sohttions.    (Lange,  J.  pr.  82.  129.) 

1  L  sat.  solution  in  HNO«+Aq  (sp.  gr. 
1.325)  contains  103.3  g.  hydrous  Mt  at 
16^    (Jantsch,  Z.  anorg.  1912,  76.  321.) 

Ceric  cobaltous  nitrate,  CeCo(N0,)«+8H,0. 
Decomp.  by  HfO  when  heated;  sol.  in  cold 
HfO;  si.  sol.  in  HNOj.     (Meyer,  Z.  anorg. 
1901,27.376.) 

Cenms  magnesium  nitrate,   2Ce(N0,),, 
3Mg(NO,),+24H,0. 

Slightly  deliquescent.  Easily  sol.  in  H2O 
or  alcohol,  and  easily  forms  supersaturated 
solutions.    (Holwnann,  Jj>r.  76.  330.) 

1  I  sat.  solution  in  HNOi+Aq  (sp.  gr. 
1^)  contains  63.8  g.  hydrous  sadt  at  16*.  1 
(Jantsch,  Z.  anorg.  1912,  76.  321.)  I 


Ceric  magnesium  nitrate,  CeMg(NOi)«. 
+8H,0. 
Decomp.  by  H|0;  sol.  in  HNOi+Aq  with- 
out decomp.     (Meyer,  Z.  anorg.  1901,  27. 
373.) 

Cerous  manganoos  nitrate,  2Ce(N0s)i, 
3Mn(NO,),-f24H,0. 
Sol.  in  H,0.    (Lan^e,  Jj»r.  82.  129.) 
1  1.  sat.  solution  m  HNOa+Aq  (sp.  gr. 

1.325)  contains  193.1  g.  hydrous  salt  at  16''. 

(Jantsch.) 

Ceric    manganoos    nitrate,    CeMn(NOi)f+ 
8H/). 
Decomp.  by  HsO  and  dil.  HNOi;  sol.  in 
cone.  HNOj  without  decomp.     (Meyer,  Z. 
anorg.  1901,  27.  377.) 

Ceious  nickel  nitrate,  2Ce(N0i)s,  3Ni(N0s)s 
+24H,0. 

Easily  sol.  in  HsO.  (Holzmann,  J.  pr.  76. 
321.) 

1  1.  sat.  solution  in  HN0|+Aq  (sp.  gr. 
1.325)  contains  80.3  g.  hydrous  salt  at  iS"". 
(Jantsch.) 

Ceric  nickel  nitrate,  CeNi(NO,)e+8H20. 

Decomp.  by  HfO  when  heated;  sol.  in  H|0 
in  the  cold;  si.  sol.  in  HNOs.  (Meyer,  Z. 
anorg.  1901,  27.  375.) 

Ceroos  potassium  nitrate,  Ce(NOi)s,  2KNOs 
+2H,0. 
Sol.  in  H3O.    (Lange,  J.  pr.  82.  136.) 

Ceric  potassium  nitrate,  CeKs(NOt)«. 

Sol.  in  H2O  with  decomp.  (Meyer,  Z. 
Buorg.  1901,  27.  370.) 

-|-13^iO.  Eflftorescent.  (Holzmann,  J. 
pr.  76.  324.) 

Ceric  rubidium  nitrate,  CeRu2(N0s)«. 
Very  sol.  in  HiO;  si.  sol.  in  HNOs.   (Meyer.) 

Ceric  sodium  nitrate. 

Deliauescent.  Decomp.  by  recrystalliza- 
tion.    (Holzmann.) 

Cerous    thaUous    nitrate,    [Ce(NO»)ft]Tl,+ 
4H,0. 
Very    hydroscopic.      Decomp.    by    HfO. 
(Jantsch,  Z.  anorg.  1911,  69.  229.) 

Cerous  zinc  nitrate,  2Ce(N0,),,  3Zn(N0,)j+ 
24H,0. 

Sol.  in  H|0.  Easily  forms  supersat.  solu- 
tions.   (Lange.  J.  pr.  82.  129.) 

1  1.  sat.  solution  in  HNO|-f  Aq  (sp.  gr. 
1.325)  contains  124.1  g.  hydrous  salt  at  l6^ 
(Jantsch,  Z.  anorg.  1912,  76.  321.) 

Ceric  zinc  nitrate,  ZnCe(NO,)«-f  8H,q. 

Deconip.  by  HjO;  sol.  in  HNOs-fAq. 
(Meyer,  Z.  anorg.  1901,  27.  374.) 


564 


NITRATE,  CEROCERIC  ZINC 


Ceroceric   zinc   nitrate   (?),    Cei04,    2ZnO, 
6N,0.-|-18H,0  (?). 
Easily  sol.  in  HjO.    (Holzmann,  J.  pr.  76. 
321.) 

Chromic  nitrate,  basic,  CriO(NOs)4. 
Sol.  inH,0.    (LOwel.) 
-fl2H,0.    Sol.  inHjO.    (Ordway.) 

Chromic  nitrate,  Cr(N0,),+9H,0. 

Vei7  sol.  in  HsO  and  alcohol.    (Ldwd.) 

Melts  in  its  crystal  HsO  at  36.5"*.  Sat. 
Cr(NO,),H-Aq  boils  at  125.6^    (Ordway.) 

Sp.  gr.  of  Cr(NO,),+Aq. 

M=  concentration  of  solution  in  gram, 
mols. 

W=wt.  of  25  cc.  of  solution. 
M    0.0934    0.1868    0.3736    0.5604    0.9340 
W  25.4300  25.8828  26.7302  27.5524  29.3072 

M  1.1208  1.3076  1.4944  1.8680 
W  30.0668  30.8464  31.6327  33.3379 
(Jones  and  Getman,  Z.  phys.  Ch.  1904,  49. 

426.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328;  Eidmann,  G.  G.  1899, 11.  1014.) 

Chromic  nitrate  chloride,  GrGls(NOa). 

Sol.  in  HsO  and  alcohol.  (Schiff,  A.  124. 
177.) 

Gr(NO,),Cl.    (Schiff.) 

Chromic  nitrate  sulphate,  Grs(S04)(NO,)4. 

Hygroscopic.   Completely  sol.  in  HsO. 

Crs(S04)s(N0,)s.  Sol.  inHsO.  (Schiff,  A. 
124.  174.) 

Cobaltoos  nitrate,  basic,  6CoO,  NsOi+5HsO. 

Ppt.  Gradually  sol.  in  HsO  with  deposition 
of  Cob.    (Winkdblech,  A.  18.  155.) 

Sol.  in  cold  HCl,  and  HNO,H-Aq.  De- 
comp.  by  hot  KOH+Aq. 

4CoO,  NsOi+6H,0.  Ppt.  (Habehnann, 
M.  6.  432.) 

Cobaltoos  nitrate,  Co(NOt)s. 

Deliquescent  in  moist  air.  Very  sol.  in 
H,0. 

See  +3,  6.  and  9H|0. 

Sp.  gr.  of  aqueous  solution  at  17.5**  con- 
taining: 

5  10  15  20%Co(NO,),, 

1.0462     1.0906      1.1378      1.1936 

25  30  35  40%Co(NO,)s. 

1J3538     1.3190     1.3896      1.4662 

Sp.  gr.  of  sat.  solution  » 1.5382. 
(Franz,  J.  pr.  (2)  6.  274.) 

Sp.  gr.  of  Co(NOi)s+Aq  at  room  temp, 
containing: 

8.28        15.96      24.528%  Co(NO,),. 
1.0732      1.1436      1.2288 
(Wagner,  W.  Ann.  1883,  18.  268.) 


Sp.  gr.  of  Co(NO,),+Aq  at  25*. 


Concentration  of 
Co(NOi)t+Aq. 


1-normal 


8p.gr. 


1.0728 
1.0369 
1.0184 
1.0094 


(Wagner,  Z.  phys.  Ch.  1890,  6.  37.) 

Sp.  gr.  at  20"  of  Co(NOi)s-f-Aq  containing 
M  g.  mols.  Co(NOi)s  per  liter. 
M        0.01  0.025        0.05         0.075 

Sp.  gr.  1.001496  1.003863  1.007579  1.0112S9 

M         0.10         0.25         0.5  0.75 

Sp.  gr.  1.015084  1.03737    1.07415    1.11204 

M         1.0  1.5  2.0 

Sp.  gr.  1.14612    1.21720    1.28576 

(Jones  and  Pearce,  Am.  Ch.  J.  1907,  88.  715.) 

Sol.  in  liquid  NH|.     (Guntz,  Bull.  Soc. 
1909  (4)  6.  1009.) 

100  g.  sat.  solution  in  glycol  contains  80  g. 
Co(NO,),.    (deConinck,C.C.  1906,  II.  8830 

Sol.  in  ethyl  acetate.    (Naumann,  B.  1904, 
87.  3601.) 

-f-3HsO.    Solubility  in  H,0. 

Sat.  solution  contams  at: 
55**      62**      70**      84**      91"  mpt. 
61.74  62.88  64.89  68.84  77.21%  Co(NO,),. 

(Funk,  Z.  anorg.  1899,  20.  408.) 

+6H,0.    Melts  in  its  crystal  H,0  at  56" 
(Ordway);  38"  (Tilden). 
Solubility  in  HsO. 
Sat.  solution  contains  at: 
—21"    —10"    —4"      0" 
41.55    43.69    44.85    45.66%  Co(NO,),, 


4-18" 
49.73 


41" 
55.96 


56"  mpt. 
62.88%  Co(NO,),. 

(Funk,  Z.  anorg.  1899,  20.  406.) 


Moderately  sol.  in  liquid  NHs.  (Franklin, 
Am.  Ch.  J.  1898,  20.  827.) 

Easily  sol.  in  alcohol.  Sol.  in  1  pt.  strong 
alcohol  at  12.5".    (Wenzel.) 

Easily  sol.  in  acetone.  (Krug  and  M'EIlroy, 
J.  Anal.  Ch.  6.  184.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909^  42.  3790.) 

Difficultly  sol.  in  ethyl  acetate.  (Nao* 
mann,  B,  1910,  48.  314.) 

-|-9HsO.    Solubility  in  H,0. 

Sat.  solution  contains  at: 

__26"      —23  5"      —20  5" 

39.45  40.40         42.'77%  Co(NO.),. 

Cryohydrate  is  formed  B^iyd^*  (Funk, 
Z.  anorg.  1899,  20.  409.)    ^^^^^ 
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CotMatous    didymhim    nitrmte,    3Co(NOi)s, 
2Di(NO,),-h48H^. 

Very  deliquescent.  (Frerichs  and  Smith, 
A.  191.  331.) 

CotMdtoiis   gadoUntiiin   nitrate,   3Co(NOi)i, 
2Gd(NO,),+24H,0. 
1  1.  sat.  solution  in  HNO*  (sp.  gr.  1.325) 
oontains    451.4    g.    hydrous    salt    at    16^. 
( Jantsch,  Z.  anorg.  1912,  76.  303.) 

Cobaltotis   lanthanuin    nitrate,    3Co(N0t)s, 
2La(NO,),+24H,0. 
1  1.  sat.  solution  in  HN0|+Aq  (sp.  gr. 
1.325)  oontains  109.2  g.  hydrous  salt  at  lo"". 
(Jantsoh,  Z.  anorg.  1912,  76.  303.) 

Cobaltons  neodymium  nitrate,  3Co(NOi)s, 
2Na(NO,),+24H,0. 
1  L  sat.  solution  in  HNOi+Aq  (sp.  gr. 
1.325)  oontains  151.6  hydrous  salt  at  16^ 
(Jantsch.) 

Cobaltous  DraBeodymium  nitrate,  3Co(NOt)t> 
2Pr(NO,),+24H,0. 
1  1.  sat.  solution  i^  HN0|+Aq  (sp.  gr. 
1.325)  oontains  12.99  g.  hydrous  salt  at  lo"".' 
(Jantsch.) 

Cobaltous    samarium    nitrate,    3C)o(NOi)s, 
28m(NO,),H-24H,0. 
1  1.  sat.  solution  in  HNOt+Aq  (sp.  gr. 
1.325)  oontains  34.27  g.  hydrous  salt  at  16"*. 
(Jantsch.) 

Cobaltous   diorium   nitrate,   CoTh(N0<)6+ 
8H|0. 
Hydroscopic;  sol.  in  HNOj+Aq.    (Mejrer, 
Z.  anorg.  1901,  27.  387.) 

Cobaltous  nitrate  ammonia,  Co(NOs)x,  6NH| 
+2H,0. 

Decomp.  by  HsO  with  separation  of  basic 
nitrate.    (Fremy.) 

SoL  in  NH^OH+Aq.    (Hess.) 

Cobaltous  nitrate  cu|»ric  oxide,  Co(NO|)s, 
3ChiO+3H,0. 
Ppt.    (Mailhe,  C.  R.  1902, 184,  234.) 

Cobaltous  nitrate  hydrazine,  Ck>(NOi)s, 
3N,H4. 
Decomp.  by  hot  HsO.    (Fransoi,  Z.  anorg, 
1908,  60.  274.) 

C^upric  nitrate,  basic,  2CuO,  NsOi. 

(Ditte,  A.  ch.  1879.  (5)  18.  339.) 

4CuO,  N,0i+3Ht().  Insol.  in  H|0.  Ea&. 
ily  sol.  in  acids.    (Graham,  A.  29. 13.) 

InsoL  in  HsO;  eataly  sol.  in  acids.  (Athan- 
asesco.  Bull  Soc.  1895,  (3)  11.  1113.) 

•f  3  JiHsO.  Insol.  in  HsO,  and  decomp.  by 
heat.    (Cassehnan,  Z.  anal.  4.  24.) 


Cupric  nitrate,  Cu(NOs)s. 

Deliquescent.  Very  easily  sol.  in  HsO  or 
alcohol;  also  in  moderatdy  cone.  HNOs+Aq, 
but  is  precipitated  from  cone,  aqueous  solu- 
tion by  HNO,-f  Aq  of  1.522  sp.  gr.  (Mit- 
scherlich,  Pogg.  18.  159.) 

Sat.  Cu(NOi)s+Aq  contains  at: 

38.8  41.6        44.5%  Cu(NO,)s, 

48.5  54.1        61J2%  Cu(NO,)s. 

(fitard,  A.  ch.  1894,  (7)  2.  528.) 
See  +3,  6,  and  9HsO. 

Sp.  gr.  of  Cu(NO,)s+Aq  at  17.5°  contain- 
ing; 

5  10  15%  anhydrous  salt, 

1.0452       1.0942       1.1442 


20 
1.2036 

35 
1.3974 


25 
1.2644 


30%  anhydrous  salt, 
1.3298 


40  45%  anhydrous  salt. 

1.4724       1.5576 
(B.  Franz,  J.  pr.  (2)  6.  274.) 

Sp.  gr.  of  Cu(NO,)s+Aq  at  15^ 


%  Cu(NOa)« 

Sp.  gr. 

5.22 

1.046 

10.44 

1.094 

15.67 

1.146 

20.85 

1.202 

26.12 

1.262 

35.00 

1.377 

(Long,  W.  Ann.  1880, 11.  39.) 

Sp.  g^.  of  Cu(NOi)s+Aq  at  room  temp, 
containing: 

18.99        26.68        46.71%  Cu(NO,)s. 
1.1774      1.2637      1.5363 
(Wagner,  W.  Ann.  1883,  18.  272.) 

Sp.  gr.  of  Cu(NO,)s-hAq  at  25*'. 


Concent  ratiotfi  of 
Cu(NOi)j+Aq 

Sp.gr. 

1-normal 

Vr-      " 

1.0755 
1.0372 
1.0185 
1.0092 

(Wagner,  Z.  phys.  Ch.  1890,  6.  38.) 

Sp.  gr.  of  Cu(NO,)s+Aq  at  12.5^ 
%Cu(NO,)s      1  5  10  14 

Sp.gr.  1.0059    1.0320    1.0655     1.0916 


%Cu(NO,)s    20  24  30  34 

Sp.gr.  1.1350    1.1716     1.2320    1.2712 

%Cu(NO,)s    40  44  50  56 

Sp.gr.  1.3320    1.3749     1.4440    1.5205 

(Hassenfratz,  Muspratt,  1893,  4.  2243.) 
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Sp.  gr.  at  20°  of  Cu(XOt;t+Aq  coDtatniiig 
M  g.  mob.  nit  per  liter. 
M         0.01  0.025        0.05         Oms 


M         0.25  0.50  0.75  0.935 

8p.  gr.  1.040290    1.07723     1.11409     1.14262 


8f.|^i5. 


2.0 
M         1.22618      1J29262 
(Jones  and  Pearce,  Am.  Ch.  J.  1917, 88.  719.) 

Sat.  CufX0,),4-Aq  boils  at  about  173**. 
^Griffiths.) 

Insol.  in  fuming  HXO«.  (Ditte,  A.  ch. 
1879  (5;  18.  339.; 


Solubility  of  Cu(NO,),-hPb(XO,),  in  H,0 
at20^ 

In  1  1.  of  aolution 

8p.gr. 

Cu(NOj;j 

Pb(.NO,i, 

Solid  phaap 

C- 

g.  mol. 
0  375 

C- 

(.  mol. 

1  3.>1 

70  r, 

359  5 

1  OSS 

PbrNO»», 

1  322 

139  2 

0  742 

257  2 

0  777 

l.:m 

22«  :> 

1  2<)7 

175   1 

0.329 

" 

1.34.1 

3<)1   H 

i.um 

133.4 

0  4a3 

" 

1..3«»f) 

.341   8 

1   821 

117  8 

0  350 

" 

lAol 

.•>I9  4 

2 .  7r»7 

70  o 

0  213 

•' 

1.54*i 

«81.7 

3.632 

44.0 

0  133 

•♦ 

1  «22 

79S  1 

4  252 

28  1 

0  085 

•• 

1.7(K) 

943  2 

5. 028 

17.2 

0.052 

Pb(N()a)i  + 
Cu(N()i)i.6HiO 

(Fedotieff,  Z.  anorg.  1911,  78.  178.) 

Very  sol.  in  liquid  KH|    (Guntz,  Bull.  Soc. 

1909,  (4)  6.  1007.} 

Easily  sol.  in  bquid  NHs.  (Franklin,  Am. 
Ch.  J.  1898,  20.  827.) 

Insol.  in  liquid  HF.  (Franklin,  Z.  anorg. 
1905,  46.  2.) 

Insol.  in  ethyl  acetate.     (Naumann,  B. 

1910,  48.  314.) 

SI.  sol.  in  benzonitrile.  (Naumann,  B, 
1914,  47.  1369.) 

-f  3H2().  Melts  in  crystal  HjO  at  114.6**. 
(Ordway;  Tilden,  Chem.  Soc.  46.  409.) 

Solubility  in  H,(). 

Sat.  solution  contains  at: 
25**  30**  40**  50** 

60.01       60.44      61.51       62.62%  Cu(NO,),, 

60**  70**  80**         114.5**  Mpt. 

64.17       66.79      67.51       77.59%  CufNO,),. 
(Funk,  Z.  anorg.  1899,  20.  413.) 

100  pts.  HXOi  dissolve  2  pts.  at  13**.  con- 
siderably more  on  heating.  (Ditte,  A.  ch. 
1879.  (5)  18.  339.) 

Sol.  in  1  pt.  strong  alcohol  at  12.5**.  (Wen- 
zel.) 

Insol.  in  methyl  acetate.  (X^aumann,  B. 
1909,  42.  3790.) 

-fOHjC).  Efflorescent.  Melts  in  crystal 
H,Oat38^    (Ordway.) 


Sohibfltty  in  H/). 
Sat.  sohmon  oontains  at: 
—21**      — 10"        0*         -hlO* 


Sp.  gr.  1.0015(H  1.004076  i.007859  1.011715  39^      42.08      45.00      48.79  %  Ca- NO,)^ 


18**         20* 
53.86      55.58 


26.4  mpt. 
63.39^  Cu'.XO,),. 


(Funk,  Z.  anorg.  1899,  90.  413.) 

Sat.  sdution  <rf  CurXO,),-h6H/)  in  H,0 
at  20**  contains  5.04  g.  nK>L  per  L  Sp.  gr.  o£ 
sat.  solution » 1.688.  ^Fedotieff,  Z.  anoig. 
1911,  78.  78.) 

Sat.  solution  of  CurXOs)t+6H,0  in  [HiO 
contains  45.0  g.  Cu(XOi)s  in  100  g.  adutioo 
at  0**;  53.9  g.  at  18^  (Mylius,  Z.  anorg.  1912, 
74.411.) 

+9H,0. 

Solubility  in  H,0. 

Sat.  solution  contains  at: 
—23**  —21**  —20** 
36.08        37.38        40.92%  Cu(XO,)j. 

Cryohydrate  is  formed  at  — ^24*.  (Funk, 
Z.  anorg.  1899,  80. 414« 


Cupric  nitrate  ammonia  (Cnpnunmooimii 
nitrate),  CufXO,),r^'H,. 

Easily  sol.  in  HjO,  from  which  it  can  be 
recrystallized.    Sol.  in  alcohol.    (Beandius.) 

Sol.  in  1  pt.  liquid  KR^  (Horn,  Am.  Ch. 
J.  1908,  89.  216.) 

Cu(XO,),,  5XH,.  {Horn,  Am.  Ch.  J. 
1907,  37.  620.) 

4Cu(X0,),,  23XH,.    (Horn.) 

Cupric  nitrate  hydrazine,  Cu(XOi)s,  X1H4. 

Decomp.  by  HjO.  (Hofmann  and  Marburg, 
A.  1899,  806.  221.) 

Cupric  nitrate  mercuric   oxide,   Cu(XOa)b 
HgOH-3H,0. 
Sol.  in  HCl,  HXOi  and  HtSO^.     (Finii, 
Gazz.  ch.  it.  1913,  48.  (2)  709.) 

Didymium  nitrate,  basic,  4DisOi,  3N'^iOf+ 
15H,0. 
Insol.  in  HjO.    (Marignac.) 
201,0,,  3X,0».    (Becquerel,  A.  ch.  (6)  14. 

267.) 

Didymium  nitrate,  Di(XOi)i. 

Anhydrous,  Voy  sol.  in  HiO.  As  soL  in 
96%  alcohol  as  in  H2O,  and  the  solution  is  not 
precipitated  by  much  ether.  InsoL  in  pure 
ether.    (Marignac,  A.  ch.  (3)  86.  161.) 

Moderately  sol.  in  liquid  NH|.  (Frankfin, 
Am.  Ch.  J.  1898,  20.  827.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328;  Eidmann,  C.  C.  1899,  H.  1014.) 
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Didymium      nlckd      nitrate,      2Di(N0,)s, 
3Ni(NO,),+36H,0. 
Visry  deliqueficent.     (Frorichs  and  Smith, 
A.  191.  355.) 
See  Naodyminm  and  praseodymium. 
* 

Didymium  zinc  nitrate,  2Di(N0s)i,  3Zn(N0i)s 
-|-69H,0. 
Very  deliquescent.    (F.  and  S.) 
See  Neodymium  and  praseodymium. 

Dysprosium  nitrate,  Dy(NOi)+5HsO. 

Very  sol.  in  H,0:  less  sol.  in  HjO+HNO,. 
Sol.  in  alcohol.  (Urbain,  C.  R.  1908,  146. 
129.) 

Erbium  nitrate,  basic,  2Er,0t,  3N20|+9H,0. 

Decomp.  by  H,0.  SI.  sol.  in  HNO,. 
(Bahr  and  Bunsen.) 

3Er20,.  4N,O,+20H,O.  (Cleve,  BuU. 
Soc.  (2)  21.  344.) 

Erbium  nitrate,  Er(N0,),+6H,0. 

Easily  sol.  in  H2O,  alcohol,-  and  ether. 
(Httglund.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328.) 

Gadolinium  nitrate,  Gd(N0i),+6>^H,0. 

Sol.  in  H2O.  (Benedicks,  Z.  anorg.  1900, 
22.406.) 

-f5H,0.    Sol.  in  HNO,.    (B.) 

Gadolinium  magnesium  nitrate,  2Gd(N0<)t, 
3Mg(NO,),+24H,0. 
1  1.  sat.  solution  in  HNOi-f  Aq  (sp.  gr. 
1.325)  contains  352.3  g.  hydrous  salt  at  iS"*. 
(Jantsch,  Z.  anorg.  1912,  76.  303.) 

Gadolinium     nickel     nitrate,     2Gd(N0i)i, 
3Ni(NO,),+24H,0. 
1  1.  sat.  solution  in  En>IOi+Aq  (sp.  gr. 
1.325)  contains  400.8  g.  hydrous  salt  at  16''. 
(Jantsch.) 

Gaddinium      zinc      nitrate,      2i3d(NO<)s, 
3Zn(NO,),+24H,0. 
1  1.  sat.  solution  in  HNOi+Aq  (sp.  gr. 
1.325)  contains  472.7  g.  hydrous  salt  at  16*". 
(Jantsch.)  ' 

GaUium  nitrate,  Ga(NOs)s. 
V«y  deliquescent,  and  sol.  in  H|0.  (Dupr6.) 

Ghictnum  nitrate,  basic,  2010,  NsOf+ 
3H,0  (?). 

Sol.  in  H,0. 

3G10,  NjOf.  Sol.  in  H,0.  (Ordway,  SiU. 
Am.  J.  (2)  26.  205.) 

Compounds  more  basic  than  this  are  insol. 
inHsO.    (Ordway.) 


Gludnum  nitrate,  Gl(NO,)i-f  3HtO. 
Very  deliquescent.     (Joy,  Sill.  Am.  J.  (2) 

86.90.) 
Easily  sol.  in  HsO  and  alcohol.  ( Vauquelin.) 
Melts  in  its  crystal  H/)  at  29.4**.    (Ord- 


way.) 

Sat. 

way.) 


Q1(N0,),+Aq  boils  at  140.5^    (Ord- 


Gold  (auric)  nitrate,  basic,  AusOs,  NsOi+ 
V»H/),  or  Auryl  nitrate,  (AuO)NOi+ 
ViH,0. 
(Schottl&nder,  A.  217.  364.) 
2Au,0|,     N,0,-f  2H,0 = Au40»(N0«)i+ 
2H,0.    Slowly  sol.  in  HNO,+Aq  at  100". 
(Schottl&nder,  A.  217.  356.) 

Gold  (auric)  nitrate,  Au(NOs)s+xHsO. 

Decomp.  by  H|0.  Sol.  in  acetone.  (Han- 
riot  and  Raoult,  C.  R.  1912, 166.  1086.) 

Gold   (auric)   hydrogen  nitrate,   Au(NOs)i, 
HN0iH-3H,0. 
Decomp.  by  H,0.     Sol.  in  HNOi+Aq. 
(Schottl&nder,  A.  217.  356.) 

Gdd  (auric)  potassium  nitrate,  KAu(N0s)4. 

Easily  sol.  in  HsO. 

HKiAu(N0|)6.  Decomp.  immediately  by 
H,0. 

2KAu(NO,)4,  K2HAu(N0,)..  (Schott- 
lander,  J.  B.  1884.  453.) 

Gold  (auric)  rubidium  nitrate,  RbAu(N0|)4. 

Easily  sol.  in  HsO. 

HRbsAu(NOi)«.  As  above.  (Schott- 
lander.) 

Gold  (auric)  thaUium  nitrate,  TlAu(N0s)4. 

Easily  sol.  in  HjO. 

6Au,0,,  2X1,0,,  3N,06H-15HsO.  Ppt. 
(Schottlander.) 

Indium  nitrate,  In(NO,),+4HHiO. 

Very  deliquescent.  Easily  sol.  in  HsO  and 
absolute  alcohol.    (Winkler.) 

+1)^H,0. 

Iron  (ferrous)  nitrate,  Fe(NOi)s-f6HsO. 

100  pts.  of  crystals  dissolve  in  50  pts.  HsO 
at  0^  sp.  gr.  of  solution -1.44;  40.8  pts.  HsO 
at  15*\  sp.  gr.  of  solution  » 1.48;  33.3  pts.  HsO 
at  25  ,  sp.  gr.  of  solution » 1.50.  (Ordway, 
Sm.  Am.  J.  (2)  40.  325.) 

Sat.  solution  contains  at: 
—9*'      0^      +18**    24**  60.5°  Mpt. 
39.68  41.53  45.14  46.51  62.50%  Fe(NO,),. 
(Funk,  Z.  anorg.  1899,  20.  406.) 

Sat.  solution  of  Fe(NOi)s+6HsO  in  H|0 
contains  41.5%  Fe(NOi)s  at  0**;  45.1%  at  18*. 
(MyUus,  Z.  anorg.  1912,  74.  40.<Dgie 


NITRATE,  mON,  BASIC 


4-9H,0.   Solubility  in  H,0. 

Sat.  solution  contains  at: 
—27**    —21.6**    —19**    —15.6** 
36.66        36.10    36.66       37.17%  Fe(NO,),. 

Cryohydrate  is  fonned  at  — ^28**.  (Funk, 
Z.  anorg.  1899,  20.  407.) 

Fe(NOi)s+Aq  decomposes  on  heating;  less 
rapidly  when  dil.,  more  readily  in  presence  of 
excess  of  acid.    (Ordway.) 

Iron  (ferric)  nitrate,  basic,  36FesOs,  N20ft+ 
48H,0  (?). 

Easily  sol.  in  HsO.  SI.  sol.  in  dil.  HNOs+ 
Aq:  very  si.  sol.  in  alcohol.  (Hausmann,  A. 
89.  111.) 

SFetO,,  N,0i+12H,0.  SI.  sol.  in  H,0; 
very  si.  sol.  in  cold  or  warm  dil.  HN0i4- 
Aq;  more  easily  sol.  in  hot  HCl+Aq.  (Haus- 
mann.) 

+xllt0*  8oL  in  HjO;  completely  pptd. 
from  aqueous  solution  hv  NaCl,  NHiCL  KI, 
KCIO,,  NaiSO*.  CftSOi,  ZiuSO^,  CuBO.,  KNO, 
NaNCX  Ba(CtIfiO,),,  or  ZnfC,H,Oj),+Aq. 
M«re  Blowlv  pptd,  by  NHiNO*.  MgfNOj),, 
Ba(NO,),,  or  PbfNO,),+Aq.    Not  pptd.  by 

AgNO,,  or  .^SiOi+Aq.  (Ordway.  SilL  Am. 
J,  (2)  8.  30.) 

4FesO|,  NsOs  +  l^H,0.  Eastlv  aol.  in 
H^:  b1.  sol,  ID  dil  HriOi+Aq,  and  in  al- 
t^b ol.    (I lauflm ann . ) 

H-3HtO.  Inaol.  in  HjO  or  HNOj+Aq;  anl. 
in  HCl+Aq.  (Seh<^urer<Keetner,  C.  R.  87. 
027.) 

+0HsO.  Not  deliquescent;  easily  sol.  in 
H,0.    (Ordway.) 

3Fe,0s,  N,0»+2H,0.  Insol.  in  H,0. 
(Sdieurer-Kestner.) 

2FejO,,  N,0»-fH,0.  Decomp.  by  H,0. 
(Scheurer-Kestner . ) 

-|-8H,0.    (S.-K.) 

Fe,0,,N,0».    Decomp.  by  HiO.    (S.-K.) 

FesOa,  2N,0|.  Sol.  m  HaO  or  alcohol  in 
all  proportions.    Insol.  in  HNOs+Aq. 

NjO»  with  1,  2,  3,  4,  5,  6,  and  8Fe,0, 
forms  compoimds,  sol.  in  H^.    (Ordway.) 

Solubility  determinations  show  that  there 
are  no  demiite  basic  nitrates  of  iron  formed 
from  solutions  at  25**,  and  that  the  solid  phase 
under  these  conditions  is  a  solid  solution  of 
FejOs,  HNO,  and  H,0.  The  normal  salt, 
FejOi^  3N|0»,  18H,0  is  stable  in  solutions 
contaming  about  30-46%  N|0|.  In  higher 
concentrations  of  nitric  add  it  appears  to  be 
metastable  and  a  new  salt,  FesOa,  4NsOs, 
18(?)HiO  is  the  stable  form.  (Cameron,  J. 
phys.  Chem.  1909,  13.  252.) 

Iron  (ferric)  nitrate,  Fe(NO,)i. 

-fH,0.  (Scheurer-Kestner,  A.  ch.  (3)  66. 
113.) 

-hOHjO.  Deliouescent,  and  sol.  in  any 
amoimt  of  HsO.    (SchOnbein,  Pogg.  89.  141.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 


+9H|0.  Deliquescent.  Sol.  in  HsO  and 
alcohol.  SI.  sol.  m  HNOi+Aq.  2  pts.  salt 
with  1  pt.  HiO  lower  the  temperature  18.5°. 
(Scheurer-Kestner.) 

Sp.  gr.  of  solution  at  17.5**  containing: 
5        10        15        20        25%Fe(NO,),, 
1.0398  1.0770  1.1182  1.1612  1.2110 

30  35  40  45  50%  Fe(NO,),, 
1.2622  1.3164  1.3746  1.4338  1.4972 

55  60  65%  Fe(NO,),. 

1.5722    1.6572    1.7532 

(Franz,  J.  pr.  (2)  6.  274.) 

Nearly  insol.  in  cone.  HNOi+Aq  at  temp, 
below  15.5**. 

Elasily  sol.  in  alcohol. 

Melts  in  crystal  H,0  at  47.2**.    (Ordway.) 

Sat.  Fe(N(5,),+Aq  boils  at  125^  (Ord- 
way.) 

Lanthanum  nitrate,  La(NOs)s+6HiO. 

Very  deliauescent;  easily  sol.  in  HsO  and 
alcohol.  (Mosander.)  Melts  in  its  crystal 
HsO  at  40**;  boils  at  124.5^.    (Ordway.) 

La(NOi)i+Aq  sat.  at  25%  contains  60.17% 
La(NO,),,  or  100  g.  H|0  dissolve  151.1  g. 
La(NOi)i  at  25**.  (James  and  Whittemore, 
J.  Am.  Chem.  Soc.  1912,  34.  1169.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328;  Eidmann,  C.  C.  1899,  II.  1014.) 

Lanthanum  magneshim  nitrate,  2La(N0i)i, 
3Mg(NO,)s+24H,0. 

Deliquescent  in  moist  air.  (Holzmann,  J. 
pr.  76.  350.) 

1  1.  sat.  solution  in  HN0|+Aq  (sp.  sr. 
1.325)  contains  63.8  g.  hydrous  salt  at  16®. 
(Jantsch,  Z.  anorg.  1912,  76.  321.) 

Lanthanum  manganous  nitrate,  2La(N0i)a, 
3Mn(NO,),+24H,0. 
Sol.  in  HsO.    (Damour  and  Deville.) 
1  1.  sat.  solution  in  HNOi+Aq  (sp.  gr. 

1.325)  contains  193.1  g.  hydrous  salt  at  16^. 

(Jantsch.) 

Lanthanum  nickel  nitrate,  2La(NOi)a, 
3Ni(NO,),+36HsO. 

Very  sol.  in  I^sO.  (Frerichs  and  Smith,  A. 
191.  355.) 

-h24HsO.  1  1.  sat.  solution  in  HNOt+ 
Aq  (sp.  or.  1.325)  contains  80.3  g.  hydrous 
salt  at  16^.    (Jantsch.) 

Lanthanum  mbidium  hydrogen  nitrate, 
[La(NO,)iIRb,  HNO,4-6HsO. 
Sol.  m  HsO  and  HNOs.    (Jantsch,  Z.  anorg. 
1911,  69.  225.) 

Lanthanum  thallous  nitrate,  [La(N0i)f)Tls4- 
4HsO. 
Hvdroecopic.    (Jantsch,  Z.  anorg.  1911,  S9. 

228.)  Digitized  by  ^OOgie 
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l4inth>niim  zinc  nitrate,  2La(N0s)i. 
3Zn(NO,),+24HiO. 

Very  sol.  in  HjO.  (Damour  and  Deville,  J. 
B.  18G8.  135.) 

1  1.  sat.  solution  in  HNOi+Aq  (sp.  cr. 
1.325)  contains  124.1  g.  hydrous  salt  at  lo"*. 
(Jantsi^  Z.  anorg.  1912,  76.  321.) 

+69HsO.  (Frmchs  and  Smith,  A.  191. 
355.) 


Lead  nitrate,  basic,  2PbO,  N,Oi+HsO-> 
Pb(OH)NO,. 

SoLin5.15pt8.H,Oatl9.2^  (Pohl.W.A. 
B.  6.  5970  very  si.  sol.  in  oold,  mucn  more 
inhotHsO.  (Bersdius.)  Sol.  in  Pb(C2H|0s)s 
+Aq.    (Quumet,  C.  R.  56.  358.) 

Insol.  in  fisO;  sol.  in  acids.  (Athanesoo, 
Bull.  Soc.  1895,  (3)  13.  178.) 

+2HA    (Andr6,  C.  R.  100.  639.) 

3PbO,  N,0»-|-l)iH|0.  SI.  sol.  in4)ure  HtO. 
Inaol,  in  HsO  containing  HCl.    (Berzelius.) 

+3H,0.  Sol.  in  119.2  pts.  cold,  and  10.5 
pts.  boiling  H|0.  Sol.  in  Pb(CjHiO,)i4-Aq, 
but  si.  sol.  in  KNO,+Aq.  (Vogel,  jr.  A.  94. 
97.) 

-10PbO,3N,Oi+5HjO.  (Wakemannand 
Wells,  Am.  Ch.  J.  9.  299.) 

+4H,0.    (Andr6,  C.  R.  100.  639.) 

6PbO,  N,0i4-H,0.  Nearly  insol.  in  HiO. 
(Ldwe.  J.  pr.  98.  385.) 

lOPbO.  3N|Oi4-4H20.  Less  sol.  in  H,0 
than  Pb(NOi)OH,  and  not  decomp.  by  boiling 
HfO.  (Wakemann  and  Wells,  Am.  Ch.  J.  9. 
299.) 


Lead  nitrate,  Pb(NOt)s. 

Sol.  in  H|0  with  absorption  of  much  heat. 
(Rose.) 

1  pt.  Pb(NOa)t  diflsolvM  in  7H  pts.  cold  HtO. 
(Mitaoherlich.) 

1  pt,  Pb(NOi)«  diasolvea  in  1.989  pte.  HjO  at  17.5* 
and  fonnfl  a  liquid  of  1.3978  sp.  gr.    (Kareton.) 

1  pt.  Pb(NOt)t  diasolvea  in  1.707  pts.  HtO  at  22.3<': 
in  1.585  pta.  HtO  at  24.r.    (Kopp.) 

Sol.  in  1.87  pts.  HiO  at  17.5°.    (Schiff.  A.  lOf .  326.) 

100  pta.  Pb(NOi)t+Aq  sat.  at  102.2°  contain  52.5 
pta.  Pb(NOi)t.  or  100  pt.  HtO  dissolve  110.526  pts. 
Pb(NOi)t  at  102.2°.    (Griffiths.) 

Sol.  in  7.5  pts.  cold  HtO  and  much  less  hot  HtO. 
CWittatein.) 

100  Dts.  boilinc  HiO  dissolve  13  pts.  Pb(NOa)t. 
(Ure's  Diet.) 

100  pts.  Pb(N0i)s4-Aq  sat.  at  19-20*'  con- 
tain 35.80  pts.  salt.  (v.  Hauer,  W.  A.  B.  68,  2. 
221.) 

1  pt.  dissolves: 
at   0**    10**  25"  45"  65"  85"  100" 
in  2.58  2.07  1.06  1.25  0.99  0.83  0.72  pts.  H,0. 

(Kremers,  Pogg.  92.  497.) 


1  1.  Pb(NOi)f+Aq  sat.  at  15"  contains 
461.49  g.  Pb(NO,),  and  928.58  g.  H^.  and 
has  sp.  gr.  1.39.  (Michel  and  Krafft,  A.  ch. 
(3)  41.  471.) 


Solubility  in 

100  pts.  H,0  at  t 

0 

t° 

Pts. 
Pb(NO«), 

t° 

Pts. 
Pb(NOi)t 

t° 

PU. 
Pb(NOt)t 

0 

36.5 

36 

65.9 

72 

.99,7 

1 

37.4 

37 

66.7 

73 

100.7 

2 

38.3 

38 

67.6 

74 

101.7 

3 

39.1 

39 

68.5 

75 

102.6 

4 

39.8 

40 

69.4 

76 

103.6 

5 

40.5 

41 

70.3 

77 

104.6 

6 

41.2 

42 

71.2 

78 

105.6 

7 

42.0 

43 

72.1 

79 

106.6 

8 

42.8 

44 

73.0 

80 

107.6 

9 

43.6 

45 

74.0 

81 

108.6 

10 

44.4 

46 

74.9 

82 

109.6 

11 

45.2 

47 

75.9 

83 

110.6 

12 

46.0 

48 

76.8 

84 

111.5 

13 

46.8 

49 

77.7 

85 

112.5 

14 

47.5 

50 

78  7 

86 

113.5 

15 

48.3 

51 

79.6 

87 

114.5 

16 

49.1 

52 

80.5 

88 

115.4 

17 

49.9 

53 

81.5 

89 

116.4 

18 

50.7 

54 

82.4 

90 

117.4 

19 

51.5 

55 

83.3 

91 

118.4 

20 

52.3 

56 

84.3 

92 

119.4 

21 

53.1 

57 

85.2 

93 

120.3 

22 

53.9 

58 

86.1 

94 

121.3 

23 

54.7 

59 

87.1 

95 

122.3 

24 

55.6 

60 

88.0 

96 

123.2 

25 

56.4 

61 

89.0 

97 

124.2 

26 

57.3 

62 

90.0 

98 

125.2 

27 

58.1 

63 

90.9 

99 

126.1 

28 

59.0 

64 

91.9 

100 

127.0 

29 

59.8 

65 

92.8 

101 

128.0 

30 

60.7 

66 

93.8 

102 

128.9 

31 

61.6 

67 

94.8 

103 

129.9 

32 

62.4 

68 

95.7 

104 

130.9 

33 

63.3 

69 

96.7 

104.7 

131.5 

34 

64.1 

70 

97.7 

35 

65.0 

71 

98.7 

... 

... 

(Mulder,  Scheik.  Verhandel.  1864.  66.) 


100  g.  H,0  dissolve  52.76  g.  Pb(NO,),  at 
17".    (Euler,  Z.  phys.  Ch.  1904,  49.  315.) 

Solubility  of  Pb(NO|)f  in  HsO  at  20"- 
L52  g.  mol.  per  1.  Sp.  gr.  of  sat.  solution  — 
1.419.    (Fedotieff,  Z.  anorg.  1911,  78.  178.) 

Sat.  Pb(NO,)f+Aq  at  0"  contains  26.7% 
Pb(NO,),;  at  18",  29.1%  Pb(NO,),.  (Mylius, 
Z.  anorg.  1912,  74.  411.) 

Sp.  gr.  of  Pb(NO,),+Aq  at  19.5". 


Pb(^0.)t 

Sp.gr. 

Pb(rfOi), 

8p.gr. 

5 
10 
15 
20 

1.045 
1.093 
1.144 
1.203 

25 
30 
35 

1.266 
1.334 
1.414 

(Kremers,  calculated  by 

286.) 
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Sp.  gr.  of  Pb(NOa)>H-Aq  at  17.5^ 


Pb(5JOi), 


5 
10 
15 
20 


Sp.  gr. 


1.044 
1.092 
1.144 
1.200 


Pb(NOi), 


25 

30 

35 

sat.  sol. 


Sp.  gr. 


1.263 
1.333 
1.409 
1.433 


(Gerlach,  Z.  anal.  27.  283.) 

Sp.  gr.  of  Pb(NO,),+Aq  sat.  at  8**  =  1.372. 
(Anthon.) 

Sp.  gr.  of  Pb(NO,),-hAq  at  17.5**. 


Pb(XOi)« 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


Sp.gr. 


1.0080 
1.0163 
1.0247 
1.0331 
1.0416 
1.0502 
1.0591 
1.0682 
1.0775 
1.0869 
1.0963 
l.ia59 
1.1157 
1.1257 
1.1359 
1.1463 
1.1569 
1.1677 
1.1788 


20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 


8p.gr. 


1.1902 
1.2016 
1.2132 
1.2251 
1.2372 
1.2495 
1.2620 
1.2747 
1.2876 
1.3907 
1.3140 
1.3276 
1.3416 
1.3558 
1.3702 
1.3848 
1.3996 
1.4146 


(Schiff,  calculated  by  Gerlach,  Z.  anal.  8, 

286.) 

Sp.  gr.  of  Pb(N0,)2H-Aq  at  t**. 


14 
14 
14 
14. 
15 
15 


%  Pb(N-Oi), 


5 
10 
15 
20 
25 
32.28 


Sp.  gr. 


1.0451 
1.0939 
1.1468 
1.2045 
1.2678 
1.3716 


(Long,  W.  Ann.  1880,  11.  40.) 

Sp.  ^.  of  Pb(NOi)s-fAq  at  room  temp, 
containmg: 

17.93         32.22%  Pb(NO,),. 
1.1786        1.3619 
(Wagner,  W.  Ann.  1883, 18.  267.) 
Sp.  gr.  of  Pb(X0,)8-f  Aq  at  25°. 


Concentration  of 
Pb(NOi)j+Aq 


1-normal 


Vr 
Vr 
Vr 


Sp.  gr. 


1.1380 
1.0699 
1.0351 
1.0175 


(Wagner,  Z.  phys.  Ch.  1890,  6.  36.) 


Pb(NO,),-f  Aq  containing  15.93%  Pb(NOJ, 

has  sp.  gr.  20/°20'*- 1.1558. 
Pb(NOi),+Aq  containing  30.57%  Pb(NOi;i 

has  sp.  gr.  20720**  =  1.3436. 
Pb(NO,),-f  Aq  containing  30.69%  Pb(NOi), 
has  sp.  gr.  20720** « 1.3465. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  279.) 

Sat.  Pb(NO,),+Aq  boils  at  103.5*.  (Knsa- 
ers.) 

Sat.  Pb(N03)i-fAq  boils  at  102J2^,  and 
contains  140  pts.  Pb(NOs)s  to  100  pta.  HjO. 
(Griffiths.) 

Sat.  Pb(NO,),H-Aq  boils  at  103.5*.  (G«- 
lach,  Z.  anal.  26.  427.) 

B.-pt.  of  Pb(NOj)i+Aq  containing  pta. 
Pb(NOs)s  to  100  pts.  HtO,  accordiiig  to 
Gerlach  (Z.  anal.  26.  449). 


B.-pt. 

Pts. 
Pb(.\Oi)f 

B.-pt. 

Pw. 
Pb(NOi;i 

100.5** 
101 
101.5 
102 

11 

26 
44 
65 

102.6* 

103 

103.5 

S7 
111 
137 

.  Insol.  in  cone.  HNOj+Aq,  - 

Solubility  of  Pb(NO,),-f  Ba(XO,),. 

See  under  Ba(NOi)i. 

Solubility  of  Pb(NO,),+Cu(XO,),. 

See  under  Cu(NO,),. 

Sol.  in  sat.  KNO|-f  Aq  without  pptn.,  100 
pts.  HtO  at  18.75**  dissolving  114  pts.  mixed 
salt.  viz.  84.1  pts.  Pb(XO,)i  and  29.9  pti. 
KXO,.    (Karsten.) 

100  pts.  H,0  dissolve  119.6  pts.  Pb(XOt)i 
and  67.1  pts.  KXO,  at  21.2^  (Rtidorff,  B.  1 
484  ) 

liX)  g.  H2O  dissolve  95.39  g.  Pb(NO,),  tnd 
61.05  g.  KXO,  at  20^  (Le  Blanc  and  Noyet 
Z.  phys.  Ch.  1890,  6.  386.) 

Sol.  in  sat.  XaXO,-fAq  without  pptn.,  100 
pts.  H2O  at  18.75**  dissolving  121.9  pts.  mixed 
salt,  viz.  87.8  pts.  Pb(XO,),  and  34.1  pto. 
XaXO,.    (Karsten.) 

SolubiHty  of  Pb(NO,),+NaNO^ 


Solid  phase "Fb(NO,),. 


t*  of  saturation 


32 

35.5 

39.5 

44. 

49.1 

55 

58 

62 

65 


%  NaNOi 


34.42 
34.15 
33.71 
33.35 
32.94 
32.60 
32.47 
32.33 
32.14 

oitized  by 


^QQQ^^ 


«^c  Pb(NO«)i 


19.09 
20.33 
21.35 
22.19 
23.15 
23.93 
24.24 
24.57 
24.89 


NITRATE,  NITRITE,  LEAD,  BASIC 


571 


Solubility  of  Pb(NO,),+NaNOj— Continued. 
Solid  phase =NaNOi 


t*  of  saturation 

%  NaNOi 

%  Pb(NOi). 

21 

40.97 

13.62 

26.6 

42.04 

13.38 

31 

43.18 

12.88 

38.8 

44.63 

12.78 

41 

45.11 

12.94 

44.26 

46.03 

12.45 

61 

47.28 

12.50 

58 

.  49.03 

11.76 

64 

49.92 

11.56 

(Isaac,  Chem.  Soc.  1908,  93.  398.) 


Also  sol.  in  KNO,H-NaNOiH-Aq. 

100  pts.  sat.  Pb(NO,),H-Sr(NO,),H-Aq 
contain  45.98  pts.  of  the  two  salts  at  19.20''. 
(V.  Hauer,  J.  pr.  98.  137.) 


Solubility  of  Pb(NO,),+Sr(NO,),  at  25". 


Solubility  of  Pb(NOs)f  in  pyridine  at  t*. 


G.Pb(VOi): 

per  100  g. 

C»H»X 


G.  per  100  cc. 


Pb(NO«)2       Sr(NOa)j 


46.31 
50.47 
53.92 
45.34 
44.48 
25.23 
19.13 
0 


0 

4.56 
8.14 
17.81 
18.74 
35.03 
37.54 
71.04 


Mol.  per  cent  in  solid  phase 


Pb(NOa)t 


100. 
99.05 
98.11 
97.02 
96.06 
83.84 
32.88 
0 


Sr(NOi)i 


—19.4 
—14.6 
—10 
0 

5.4 
8.7 
14.72 
19.97 
24.75 
30.03 
34.97 
40.03 
45. 
49.97 
51  tr.  pt. 
59.62 
70 
80 

89.93 

94.94 

96  tr.  pt. 

99.89 

104.90 

109.90 


0 

0.95 

1.89 

2.98 

3.94 

16.16 

67.12 

100. 


(Fock,  Z.  Kryst.  Min.  1897,  28.  365.) 

Very  easily  sol.  in  liquid  NH».    (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

100  pts.  alcohol  of  0.9282  sp.  gr.  dissolve: 
at  4^       8**      22**     40°     50*» 

4.96   5.82   8.77    12.8    14.9  pts.  Pb(NO,),. 
(Gerardin,  A.  ch.  (4),  6.  129.) 


100  pts.  absolute  methyl  alcohol  dissolve 
1.37  pts.  at  20.5^ 

100  pts.  absolute  ethyl  alcohol  dissolve  0.04 
pt.  at  20.6**.  (de  Bniyn.  Z.  phys.  Ch.  10. 
783.) 

\&y  si.  sol.  in  acetone.  (Krug  and  M'El- 
roy,  J.  Anal.  Ch.  6.  184.) 

Insol.  in  cold,  si.  sol.  in  hot  CSt.  (Arctow- 
Bki,  Z.  anorg.  1894,  6.  257.) 

Insol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1370.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  48.  314.) 

Mol.  weight  determined  in  pyridine.  ( Weiv 
ner,  Z.  anorg.  1897, 16.  21.) 


2.93 

2.14 

1.90 

3.54 

3.93 

6.39 

6.13 

6.78 

8.56 

10.98 

13.20 

16.94 

22.03 

29.37 

36.70 
47.29 
61.60 
90.21 
128.06 

143! 36 

152 

163.80 


Solid  phase 


Pb(NO,),,  4C»H»N 


"+Pb(NO,)„  3C»H,N 
Pb(NO,)„  3C»H,N 


"-hPb(NO,)„  2C,H»N 
Pb(NO,),,  2C,H»N 


(Walton  and  Judd,  J.  Am.  Chem.  Soc.  1911, 
83.  1036.) 

Lead  mercurous  nitrate,  2PbO,  2HgjO,  3N,0|. 
Decomp.  by  HiO.    Sol.  in  warm  dil.  HNOj, 
or  Hg2(N0j)s-|-Aq  without  decomp.    (Stad- 
eler,  A.  87.  129.) 

Lead  silver  nitrmte,  Pb(NOs)s,  2AgN03. 
Sol.  in  H,0.    (StUrenberg,  Pogg.  74.  116.) 

Lead  silver  nitrate  iodide,  Pb(NOi)i,  8AgN0i, 
4AgI. 
Decomp.  by  HjO.    (StUrenberg.) 
Pb(NO,),,  2AgX0,,  2AgI.     Decomp.  by 

H2O.    (StUrenberg.) 

Lead  nitrate  nitrite,  basic.  4PbO,  NjO*,  N,0| 
H-2H,0  =  Pb(0H)N0,,  Pb(0H)N6,. 
SI.  sol.  in  cold,  easily  in  hot  HjO.  Sol.  in 
80  pts.  H,0  at  23**  (Chevreuil) ;  85  pts.  at  ord. 
temp.  (Bromeis,  A.  72.  38);  10.6  pts.  at  100"* 
(Chevreuil). 


+2H|0. 


Solubility  in  acetic  add. 


Normality 
of  acid 

g.  PbO  per 

100  cc.  sat. 

solution 

Normality 
of  acid 

g.  PbO  per 

100  cc.  sat. 

solution 

0 

0.05 
0.10 

0.601 
1.323 
2.185 

0.25 
0.50 
0.75 

6.450 

9.690 

16.874 

(Chileeotti,  Att.  Acad.  lino.  WPfoC?)  17,  II, 
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Formula  is  3Pb(0H)N0,,  5Pb(0H)N0,+ 
H,0.    (v.  Lorenz,  W.  A.  B.  84,  2.  1133.) 

-f  3H,0.    (v.  Lorenz.) 

4Pbq,  N,0»,  3N,0,+4H,0.  Sol.  in  H,0. 
(Bromeis.) 

6PbO,  N,0,,  2N,0,+3ViH,0=Pb(OH)NO,, 
2Pb(0H)N0,-|-ViH,0.    (v.  Lorenz.) 

6PbO,  2N,0,,  N,0,  +  3V.H,0  = 
2Pb(0H)N0,,  Pb(OH)NO,+V.H,0.  (v. 
Lorenz.) 

7PbO,  N,0,,  N,0*+3H,0.  Less  sol  in 
HjO  than  4PbO,  NjO*,  N30,H-2HaO;  sol.  in 
cold  cone,  HNO*-hAq.    f  Pelkot,  A.  Sfi.  33S.) 

8PbO.  \,0|,  :iNaOi4^4ViHjO=Pb(OH)N(),, 
3Pb(OH)N03  +  V4H/).    fv.  Lorenz.) 

lOPbO,  NV:»ii  4N,()i'f  5H,0=PblOH)NO,, 
4Pb(0H)XOj.    (V.  I^rerwE.) 

12PbO,  XiOi,  5NjOi-h6HaO=Pb(OH)NO,, 
aPb(0n)X0j.    iv.  Lorenz.) 

mPbO,*N,0»,  2Njf:)|  +4JitO  =  Pb(OH}X0,, 
2Pb(OH)NU,j2PbO+^H,0.    (v,  I-orcnz,) 

HPbO,  X,Oi,  3N,O.H-f>H30-Pb(OH)NO,, 
3PbfOH)N-Ot,  SPbO  +  HsO.     (Bromc^ia:) 

HPbO,  m^Oi,  N,Oi+6HjO- 
3Pb  OHjXO,      PIp  OTfiXO.      3PbO+HaO. 

16PbO,  2N,0.,  3N,0,4-6H,0  = 
4Pb(0H)N0,,  6Pb(0H)N0,,  5PbO,  Pb(OH), 
(v.  Lorenz.) 

16PbO,  3N,0»,  5N,O,+10H,O=- 
3Pb(0H)N0,,     5Pb(0H)N0,+H,0.       (v. 
Lorenz.) 

26PbO,  6N20»,  7N20,+21H,0- 
6Pb(0H)N0,,     7Pb(OH)NO,+4H,0.      (v. 
Lorenz.) 

Lead  nitrate  phosphate,  PbCNO.)],  Pb.CPOOs 
-f2H20. 
Completel^r  insol.  in  cold  HsO.  Decomp.  by 
boiling  HsO  into  its  constituents.  Sol.  in  a 
little  cone.  HNO,+Aq  without  decomp. 
(Gerhardt,  A.  72.  83.) 

Lead  nitrate  phosphite,  Pb(XOs)s,  PbHPO.. 
Decomp.  by  H,0.  Sol.  in  Pb(XO,),+Aq. 
Pb(X0,),4-Aq  (33.3  g.  per  Utre)  dissolves  1 
g.  salt  at  15^.  if  less  than  31  g.  per  litre  of 
PbCN^Oi)!  are  present  the  salt  is  decomp. 
(Amat,  A.  ch.  (6)  24.  317.) 

Lead  nitrate  potassium  nitrite,  Pb(N0i)2, 
2KX0,+H,0. 

Difficultly  sol.  in  HsO.  (Lang,  J.  B.  1862. 
102.) 

3PbO,  3KsO,  4NsO,,  2XsO»+3HsO.  Sol. 
in  HsO.    (Hayes,  Sill.  Am.  J.  (2)  81.  226.) 

Lithium  nitrate,  LiXOs. 

Very  deliquescent,  and  sol.  in  HsO. 
100  pts.  HsO  dissolve: 
at  0**  20**  40**      70**    100**   110** 
48.3  75.7  169.4  196.1  227.3  256.4  pts.  LiXO,. 
(Kremers,  Pogg.  99.  47.) 


Forms  supersaturated  solutions  with  ease, 
which  crystallize  when  temp,  is  lowered  to 
4-r.    (Kremers,  Pogg.  92.  520.) 

Sat.  solution  boils  at  over  200".  (Krem«^, 
Pogg.  99.  43.) 

1  pt.  LiXOs  dissolves  in  200  pts.  HNO|. 
(Schultz,  Zeit.  Ch.  (2)  6.  531.) 

100  pts.  of  the  sat.  solution  contain  at: 

64.2**        70.9** 

64.9         66.1  pts.  anhydrous  salt. 
(Donnan  and  Burt,  Chenoi.  Soc.  1903,  88. 
339.) 
See  +J<H,0,  and  3HsO. 


Sp.  gr.  of  LiXOiH-Aq  at  19.5"  containing 
pts.  LiXO,  in  100  pts.  HsO: 


12.7 
1.069 

54.8 
1.245 


14.2         26.4  41.8  pts.  LiNO,, 

1.077       1.134       1.197 

57.5         77.4         79.4  pts.  LiXO,. 
1.255       1.315       1.319 

(Kremers,  Pogg.  114.  45.)    • 


Sp.  gr.  of  LiXOi+Aq. 


g.  LiNOiin  lOOOg. 
of  solution 

8p.  gr.  16/16«» 

0 

4.8526 
10.9128 
17.9016 

1.000000 
1.002469 
1.0055495 
1.009113 

(Dijken,  Z.  phys.  Ch.  1897,  24.  109.) 


Sp.  gr.  2074"  of  a  normal  solution  of  LiXOt 
=  1.03803;  of  a  0.5-normal  solution  - 1.01830. 
(Haigh,  J.  Am.  Chem.  Soc.  1912,  84. 1151.) 

Very  easily  sol.  in  liquid  XHs.  (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

Sol.  in  strong  alcohol. 

Sol.  in  acetone.  (Eidmann.  C.  C.  1899. 
II.  1014;  Xaumann,  B.  1904,  87.  4328.) 

Solubility  in  acetone » 0.343  g.  mol.  per  I. 
at  18**.  (Roshdestwensky  and  McBride, 
Chem.  Soc.  1911,  99.  2140.) 

Insol.  in  benzonitrile.  (Xaumann,  B. 
1914^  47.  1370.) 

Difficultly  sol.  in  ethyl  acetate.  (Xau- 
mann, B.  1910,  43.  314.) 

+  J^HsO.    SolubiUty  in  HsO.    • 

100  pts.  of  the  sat.  solution  contain  at: 

43.6*   50.5°    55.0**    60.0** 

60.8     61.3     63.0     63.6  pts.  anhydrous  salt. 

61.r  is  the  temp,  at  which  LiXOt+>^/) 
goes  over  into  LiXOt.  (Donnan  and  Burt, 
Chem.  Soc.  1903,  88.  339.)ooQie 
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4-3H,0. 

Solubility  in  HsO. 

lOO  pt8.  of  the  sat.  solution  contain  pts. 
anhydrous  salt  at  t^. 


0.10 
10.50 
12.10 
13.75 
19.05 
22.10 
27.55 
29.47 
29.78 
29.87 
29.86 
29.64 
29.55 


Pts.  anhydrous  salt 


34.8 

37.9 

38.2 

39.3 

40.4 

42.9 

47.3 

53.67 

55.09 

56.42 

56.68 

57.48 

58.03 


Mpt.  of  LiN0,+3H,0  is  29.88^. 

(Donnan  and  Burt,  Chem.  Soc.  1903, 
88.  337.) 

Magnfwhim  nitrate,  basiCy  MgtNsOs. 

InsoL  in  HsO  and  alcohol.  Sol.  in  acids. 
(Chodnew,  A.  71.  241.) 

H-5HiO.  Decomp.byHjO.  (Didier,C.R. 
1896, 182.  936.) 

ICacneshnn  nitrate,  Mg(NOi)s. 
Anhydrous,    Deliquescent. 

Sol  in  1  pt.  H>0  at  15.6^     Sol.  in  4  pts.  abe.  alcohol 
at  15.(lt".  and  2  pts.  at  boiling  temp.   More  sol.  in  alcohol 
oC  0^17  sp.  gr.  than  in  that  of  0.900.    (Kirwan.) 
Sol.  in  0.3458  pt.  strong  alcohol  at  82.5<».     (Wensel.) 
Sol.  in  10  pts.  strong  alcohol  at  15*^.     (Bergmann.) 
Sol.  in  9  pts.  stiong  alcohol  on  heating.    (Bergmann.) 

Solubility  in  HsO  in  presence  of  the  an- 
hydrous salt. 
Sat.  solution  contains  at: 


89' 
63.14 


77.5* 
65.67 


67* 
67.55%  Mg(NO,),. 

(Funk,  Z.  anQrg.  1899,  20.  396.) 
See  +6,  and  9HsO. 


Sp.  gr.  of  Mg(NO,),-f  Aq  at  14*. 


^M^NO.),. 

8p.gr. 

%M^NO.).. 

Sp.gr. 

1 

1.0034 

30 

1.1347 

5 

1.0202 

35 

1.1649 

10 

1.0418 

40 

1.1909 

15 

1.0639 

45 

1.2176 

20 

1.0869 

49 

1.2397 

25 

1.1103 

•• 

(Oudemans,  Z.  anal.  7.  419.) 


Sp.  gr.  of  Mg(NO,),+Aq  at  21*. 


%Mg(N^O.). 

Sp.  gr. 

%Mga.^o.). 

Sp.  gr. 

2 

1.0078 

28 

1.1216 

4 

1.0158 

30 

1.1312 

6 

1.0239 

32 

1.1410 

8 

1.0321 

34 

1.1508 

10 

1.0405 

36 

1.1608 

12 

1.0490 

38 

1.1709 

14 

1.0577 

40 

1.1811 

16 

1.0663 

42 

1.1914 

18 

1.0752 

44 

1.2019 

20 

1.0843 

46 

1.2124 

22 

1.0934 

48 

1.2231 

24 

1.1026 

50 

1.2340 

26 

1.1120 

... 

(Schiff,  calculated  by  Gerlach,  Z.  anal.  8. 
286.) 

Sp.  gr.  of  Mg(NO,),+Aq  at  18*. 


%  Mg(NOi)t 


5 
10 


Sp.  gr. 


1.0378 
1.0763 


%  Mg(NOi)t 


15 
17 


Sp.gr. 


1.1181 
1.1372 


(Kohh^usch,  W.  Ann.  1879.  1.) 

Sp.  g^.  of  Mg(NO|)i-hAq  at  room  temp, 
containmg: 

18.62       34.19       39.77%  Mg(NO,),. 
1.1025     1.2000      1.4298 
(Wagner,  W.  Ann.  1883, 18.  273.) 


Sp.  gr.  of  Mg(NO,),+Aq  at  25*. 

Concentration  of 
Mg(NOi)>+Aq 

Sp.gr. 

1-normal 

Vr-      " 
Vr-      " 

V--     " 

1.0512 

1.0259 

.     1.0130 

1.0066 

(Wagner,  Z.  phys.  Ch.  1890,  6.  38.) 

Sp.  gr.  of  solution  sat.  at  18* » 1.384,  con- 
taining 43.1%  Mg(NO,),.  (Mylius,  B.  1897, 
80.  1718.) 

Sp.  gr.  of  Mg(NO,)t-fAq. 


H  Mg(NOi)i  g.  in  1000  g. 
of  solution 


0 

0.8099 
1.5621 
3.3398 
7.4410 
15.161 
29.356 
58.353 
81.025 


Sp.  gr.  16"/ le** 


1.000000 
1.000660 
1.001253 
1.002539 
1.005523 
1.011151 
1.021580 
1.043329 
1.060773 


(Dijken,  Z.  phys.  Ch.  1897,  24.  107.) 
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Sp.  gr.  of  Mg(NO,),+Aq  at  20.  l^ 
p=per  cent  strength  of  solution;  d  =  ob- 
servea  density;  w  =  volume  concentration  in 


grams  per  cc. 


\ioo  '^7 


p 

d 

w 

35.02 

1.3110 

0.46695 

31.15 

1.2655 

0.39420 

25.03 

1.2057 

0.30172 

19.55 

1.1551 

0.22585 

13.43 

1.1028 

0.14815 

10.09 

1.0753 

0.10850 

6.650 

1.0480 

0.06968 

4.672 

1.0330 

0.04826 

4.001 

1.0276 

0.04112 

1.372 

1.0085 

0.01383 

(Barnes,  J.  phys.  Chem.  1898,  2.  545.) 

Sp.  gr.  of  Mg(N0i)i4-Aq  at  20^*  containing 
M  g.  mols.  of  salt  per  liter. 
M  0.02        0.05  0.10  0.15 

Sp.  gr.    1.00224  1.005626  1.011118  1.016557 

M  0.20        0.50  1.00  1.274 

Sp.  gr.  1.022026  1.054804  1.107865  1.136615 
(Jones  and  Pearce,  Am.  Ch.  J.  1907,  38.  707.) 

Less  sol.  in  Ca(N0i)i4-Aq  than  in  HiO. 
(Dijonval.) 

Yery  easily  sol.  in  liquid  NHs.  (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

+2H,0.  Mpt.  127^  (Waaljew,  C.  C. 
1909,  II.  1966.) 

+4H,0.    Mpt.45.5^    (W.) 

+6H2O.  Deliquescent.  Sol.  in  H,0  and 
alcohol.  Sol.  in  0.5  pt.  cold  HjO,  and  9  pts. 
cold  alcohol  of  0.84  sp.  gr.;  very  si.  sol.  in 
abs.  alcohol.    (Graham.) 

and  there- 


Melts  in  its  crystal  HjO  at  90^  at 
suiting  liquid  boils  at  143.4**.    (Ord^ 


way, 


Sill. 


Am.  J.  (2)  27.  14.) 

Solubility  in  HtO. 

Sat.  solution  contains  at: 
— 18**      —4.5^        0^  18^ 

38.03       39.50      39.96      42.33%  Mg( NO,),, 

40**  80**  90**  (mpt.). 

45.87      53.69       57.81%  Mg(NO,),. 
(Funk,  Z.  anorg.  1899,  20.  395.) 

-|-9H,0.    Solubility  in  H,0. 
Sat.  solution  contains  at: 

—23**      —20.5'*      —18** 

35.44  36.19      38.03%  Mg(XO,),. 

Cryohydrate  is  formed  at  — ^29**.     (Funk, 
Z.  anorg.  1899,  20.  398.) 

Bfagnesium  neodymium  nitrate,  3Mg(N0i),, 
2Nd(NO,),+24H,0. 
1  1.  sat.  solution  in  HX0i4-Aq  (sp.  gr. 
1.325)  contains  97.7  g.  hydrous  salt  at  lo**. 
(Jantach,  Z.  anorg.  1912,  76.  303.) 


Magnesium  praseodymium  nitrate, 
3Mg(N0,),,  2Pr(NO,),+24H,0. 
1  1.  sat.  solution  in  HNOa+Aq  (sp.  sr. 
1.325)  contains  7.70  g.  hydrous  salt  at  16^. 
(Jantsch.) 

Magnesium  samarium  nitrate,  3Mg(N0«)i. 
Sm(NO,),+24H,0. 
(Demargay.  C.  R.  1900, 180. 1187.) 
1  1.  sat.  solution  in  HNOj+Aq  (sp.  gr. 

1.325)  contains  24.55  g.  hydrous  dalt  at  16*. 

(Jantsch.) 

Magnesium  thorium  nitrate,  MgTh(NOi)«+ 
H,0. 


Hydroscopic;  sol.  in  HNO|. 
anorg.  1901,  27.  385.) 


(Meyer,  Z. 
Mg(NO,)„ 


Magnesium    nitrate    anmionia, 
6NH,. 

SI.  sol.  in  liquid  NH|.    (FrankHn,  J.  Am. 
Chem.  Soc.  1913,  85.  1459.) 

Manganous  nitrate,  basic,  2MnO,   NsOt+ 
3H,0. 
Sol.  inHiO.    (Gorgeu.) 

Manganous  nitrate,  Mn(NOi)s. 

Deliquescent.     Easily   sol.    in    HsO    and 
alcohol. 
See  +3,  and  6H,0. 

Sp.  gr.  of  Mn(NO,),+Aq  at  8*. 


%  Mn(NO«), 
+6HjO 

8p.gr. 

5 

1.0253 

10 

1.0517 

15 

1.0792 

20 

1.1078 

25 

1.1137 

30 

1.1688 

35 

1.2012 

40 

1.2352 

%  MnCNOi), 
+6HfO 


45 
50 
55 
60 
65 
70 
71 


Sp.  BT. 


1.2705 
1.3074 
1.3450 
1.3861 
1.4281 
1.4721 
1.4811 


(Oudemans,  Z.  anal.  7.  421.) 
Sp.  gr.  of  aqueous  solutions  containing: 

10  20  30    %Mn(N0,),+6HA 

6.237     12.474     18.71 1  %  Mn(NO,),, 


1.052       1.107       1.165 

40  50  60    %  Mn(N0,),+6HA 

24.948    31.185    37.422%  Mn(NO,),, 
1J230      1.302      1.381 

70  80    %  Mn(N0,),+6H,0. 

43.659    49.896%  Mn(NOi),. 
1.466       1.558 

(Gerlach,  Z.  anal.  28.  477.) 

Sp.  gr.  of  Mn(NOi)t+Aq  at  room  temp. 
containing: 
18.309       29.602       49.309%  Mn(NO,),. 
1.1482       1.3227       1.5056 

(Wagner,  W.  Ann.  1883,  18.  271.) 
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Sp.  gr.  of  Mn(NO,)f-f  Aq  at  25*. 


Concentration  of 
Mn(NOi)sH-Aq 

Sp.gr. 

1-normal 

Vr-      " 

1.0690 
1.0349 
1.0174 
1.0093 

(Wagner,  Z.  phys.  Ch.  1890,  5.  39.) 

Sol.  in  liquid  NH,.     (Guntz,  Bull.  Soc. 
1909,(4)  5.1006.) 

Very  sol.  in  liquid  NHs.    (Franklin,  Am. 
Ch.  J.  1898,  20.  828.) 

-f  H,0.    Deliquescent.    (Guntz,  Bull.  Soc. 
1909  (4)  5.  10050 

4-3H,0.   From  solution  in  HNO,.  (Schultz- 
Sellack,  Zeit.  Ch.  1870.  646.) 

Solubility  in  HjO. 

Sat.  solution  contains  at: 
27*     29*      30*      34*    35.5*  mpt. 
65.66  66.99  67.38  71.31  76.82%  Mn(NOs),. 
(Punk,  Z.  anorg.  1899,  20.  403.) 

-f-6H,0.    Melts  in  its  crystal  H,0  at  25.8* 
and  boils  at  129.4*.    (Ordway.) 

Solubility  in  H,0. 

Sat.  solution  contains  at: 
—29*  —26*  —21*  —16*   —5* 
42.29  43.15  44.30  45.52  48.88%  Mn(NO,),, 

0*      -fU**    18*    25.8*  mpt. 
50.49  54.50  57.33  62.37%  Mn(NO,),. 

Cryohydrate  is  fonned  at  —36*.     (Funk, 
Z.  anorg.  1899,  20.  403.) 

Manganous  neodymiom  nitrate,  3Mn(N0i)i, 
2Nd(NO,),+24H,0. 
1  1.  sat.  Bohition  in  HN0|+Aq  (sp.  gr. 
1.325)  contains  296  g.  hydrous  salt  at  16*. 
(Jantaoh,  Z.  anorg.  1912,  76.  303.) 

Mangazums  praseodymium  nitrate, 
3Mn(N0,),,  2Pr(NO,),+24H,0. 
1  1.  sat.  solution  in  HN0|+Aa  (sp.  gr. 
1.325)  contains  23.4  g.  hydrous  salt  at  16*. 
(Jantsoh.) 

Manganous  samarium  nitrate,  3Mn(N0i)t, 
28m(NO,),+24H,0. 
1  1.  sat.  solution  in  HN0|+Aa  (sp.  gr. 
1.325)  contains  50.04  g.  hydrous  salt  at  16*. 
(Jantsch.) 

Manganous  thorium  nitrate,  MnTh(NO<)e+ 
8H,0. 
Ppt.    (Meyer,  Z.  anorg.  1901,  27.  388.) 

Manganous  nitrate  ciqiric  oxide,  Mn(NOs)f, 
3CuO+3H,0. 
Ppt.    (Mailhe,  C.  R.  1902,  184.  234.) 


Manganous   nitrate   hydrazine,    Mn(NOs)s, 
2N,H4. 
Not  deoomp.  by  H,0.    (Franzen,  Z.  anorg. 
1908,  60.  286.) 

Mercurous  nitrate,   basic,   2Hg80,    NsOt+ 
H,0. 

Ppt.  Decomp.  by  boiling  with  H,0. 
(Marignac,  A.  ch.  (3)  27.  332.) 

Slowly  sol.  in  cold,  rapidly  in  hot  HCl-f  Aq; 
insol.  in  NH4CI.  and  NH^NOi+Aq. 

-f  lOHjO.  Slowly  sol.  in  normal  HNO|. 
(Reuss,  Dissert.  1886.) 

4HgjO,  3N,0i-f  HiO.  Sol.  in  a  small  quan- 
tity of  HjO;  decomp.  by  a  large  amt.  of  HjO 
or  by  warm  H,0.    (Rose.  Pogg.  83.  154.) 

Is  3HgO,  2N,Oi4-H20  according  to  Ger- 
hardt. 

+5H,0.    (Reuss,  Dissert.  1886.) 

5Hg20,  3N,08+2HiO.  (Marignac.)  Is 
2HgsO,  NaOs+HjO.  (Lefort,  A.  66.  247.) 
Sol.  in  boiling,  less  sol.  in  cold  HjO.  (Marig- 
nac, I.  c.) 

+4H,0,  and  +6H,0.  (Reuss,  Dissert. 
1886.) 

8Hg,0,  5N20,+5H,0,  and  4-llH,0. 
(Reuss.) 

llHgtO,  6N,0»+25H,0.    (Reuss.) 

16Hg,0,  9N,0,+19H,0,  -f23HtO,  and 
-|-31H,0.    (Reuss.) 

3Hg,0,N,  Oi-f 2H,0.   (Cox,  Z.  anorg.  1904. 
40.  177.) 
Mercurous  nitrate,  HgNO<. 

Very  sol.  in  liquid  NHj.  (Franklin,  Am. 
Ch.  J.  1898.  20.  829.) 

Fairly  sol.  in  boiling  CSj.  (Arctowski,  Z. 
anorg.  1894.  6.  257.) 

SI.  sol.  m  benzonitrile.  (Naumann,  B. 
1914,  47.  1369.) 

Sol.  in  methylamine.  (Franklin,  J.  Am. 
Chem.  Soc.  1906,  28.  1419.) 

+H1O.  Completely  sol.  in  a  little  warm 
HjO,  but  decomp.  by  more  HjO.  Completely 
sol.  as  acid  salt  in  HiO  containing  HNOs. 
(Marignac,  A.  ch.  (3)  27.  332.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909, 42. 3790.)  ,      ^ 

+1V4H,0,     +lVsHA     +1V«H,0,     etc. 
(Reuss,  Dissert.  1896.) 
Mercuric  nitrate,  basic,  6HgO,  N,06  (?). 

Insol.  in  hot  HaO.    (Kane.)  . 

3HgO,  NtO»4-HtO.  Decomp.  to  oxide  by 
washing  with  cold  HiO.  Sol.  in  dil.  HN0|4- 
Aq.    (Millon,  A.  ch.  (3)  18.  361.) 

2HgO,  NiOs-f  HsO.  SI.  deliquescent.  De- 
comp. by  HjO;  sol.  in  dil.  HNOi+Aq. 
(Miflon.) 

-f2H20.  Decomp.  by  cold  HtO.  Deli- 
ouescent.     Sol.  in  HjO  containing  HNOs. 

^   -f^S^"!'   (Ditte,  J.  B.  1864.  366.) 
Mercuric  nitrate,  Hg(NOi)i. 

Very  sol.  in  Uquid  NH,.Q^iWdin,  A 
Ch.  J.  1898,  20.  829.)  -y'^^^S^ 
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Neither  dissolved  nor  attacked  by  liquid 
NOs.  (Frankland,  Chem.  Soc.  1901,  79. 
1361.) 

Sol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1369.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328.x 

Dimcultly  sol.  in  ethyl  acetate.  (Naumann, 
B.  1910,  48.  314.) 

Sol.  in  methylal.  (Eidmann,  C.  C.  1899. 
II,  1014.) 

+HHsO.  Ddiquescent.  Ver^  sol.  in  a 
little  HjO.  HsO  precipitates  basic  salt  from 
cone.  Hg(N0i)2+Aa.  Insol.  in  alcohol. 
Decomp.  by  ether.    (Millon.) 

-fHjO.      Extraordinarily    sol.    in    HiO. 


(Cox,  Z.  anorg.  1904,  40.  159.) 

+8HaO.     M"  -^    • 

(Ditte.) 


dts   at  6*   in   crystal   HiO, 


Mercuromercuric  fkitrate,  HgsO,  2HgO,  NsOi. 

Boiling  HsO  gradually  dissolves  out 
Hgs(NOs)s,  and  leaves  residue  of  HgO  and 
Hg.    (Brooks,  Pogg.  66.  63.) 

2HgA  HgO,  N,0,+H,0.  (RAy,  Chem. 
Soc.  1905,  87.  175.) 

HgA  2HgO,  NsO,+H,0.    (RAy.) 

Mercurous  hydrogen  nitrate,  4HgN0i,  HNOa 
+8H,0. 
(Reuss,  Dissert.  1886.) 
5HgN0,,  3HNO,+26H,0.    (Reuss.) 

Mercuric  silver  nitrate,  Hg(NOa)s,  2AgN0a. 
Easily  sol.  in  HsO  without  decomp.    (Ber- 
zelius.) 

Mercurous  strontium  nitrate,  2SrO,  2HgsO, 
3NsO,. 

Decomp.  by  HsO.  Much  more  sol.  in  HsO 
than  the  corresponding  Ba  compound. 

Readily  sol.  in  warm  dil.  HNOj-f-Aq  or 
Hgs(N0<)3+Aq  without  decomposition. 
(Stfideler,  A.  87.  131.) 

Mercurous  thalloos  nitrate,  HgNOi,  TlNOi. 

Misdble  with  HsO.  (Retgers,  N.  Jahrb. 
Miner,  1896.  II,  183.) 

Mercuric  nitrate  bromide,  Hg(NOi)s,  HgBrs. 
(Morse,  Z.  phys.  Ch.  1902,  41.  733.) 

Mercuric  nitrate  cadmium  oxide,  Hg(NOi)s, 
Cd04-2H,0. 
Ppt.    (Mailhe,Bull.Soc.l901,(3)26.788.) 
-f  3H,0.    Decomp.  by  HsO.    (Mailhe.) 

Mercuric  nitrate  cobaltoos  oxide,  Hg(NOi)s, 
Co04-3HsO. 
Ppt.    (Mailhe,  C.  R.  1901,  182.  1275.) 
-|-4HsO.    Decomp.  by  HsO.    (Mailhe,  A. 

ch.  1902.  (7)  27.  369.) 


Mercuric  nitrate  cupric  oxide,   Hg(NOi)s, 
CuO+2HsO,  and  •f4HsO. 
(Mailhe,  Bull.  Soc.  1901,  (3)  26.  791.) 
+5HsO.    Decomp.  by  HsO.    (Mailhe,  A. 

ch.  1902,  (7)  27.  365.) 

Mercuric  nitrate  cyanide,  HgfNOi)s, 
Hg(CN)s. 

Very  sol.  in  HsO.  Very  sol.  in  methyl  al- 
cohol and  solution  is  not  decomp.  at  bpt 
Ethyl  alcohol  apparently  decomp.  it.  (Prua- 
sia,  Gazz.  ch.  it.  1898,  28.  (2)  115.) 

Mercurous  nitrate  hydrazine,  2HgNOs,  NsHi. 

Decomp.  by  HsO.  Stable  in  dil.  HNOi+ 
Aq  solution.  (Hofmann  and  Marburg,  A. 
1^,  806.  215.) 

Ppt.;  very  unstable.  (Hofmann,  B.  1897, 
80.  2021.) 

Hg(NO,)s,  NsH4.  Sol.  in  dil.  HCl  and 
HNO<.  (Hofmann  and  Marburg,  A.  1899, 
806.  215.) 

Ppt.;  sol.  in  adds;  decomp.  by  alkafi. 
(Hofmann,  B.  1897,  80.  2021.) 

Mercuric  nitrate  iodide,  Hg(NOi)s,  2HgIs. 

Decomp.  by  long  boiling  with  HsO.  (Rie- 
gel,  Jahrb.  Pharm.  11.  396.) 

2Hff(N0<)s,  3HgIs.  Easily  deoomp.  by 
HsO ;  less  easilyby  alcohol  or  ether.    (Riegel.) 

Hg(NO|)s,  Hgls.  Decomp.  very  quickly 
by  HNO|+Aq  or  alcohol  of  0.814  sp.  gr. 
(Souville,  J.  Pharm.  26.  474.) 

Mercuric  nitrate  manganous  oxide,  Hg(NOi)t, 
MnO+2HsO. 

Deoomp.  by  HsO.  (Mailhe,  Bull.  Soc. 
1901,  (3)  26.  790.) 

+3H,0.    (MaQhe.) 

+4HsO.  (Mailhe,  A.  ch.  1902.. (7)  2T. 
370.) 

Mercuric  nitrate  nickel  oxide,  Hg(NO,)s,  NiO 
+2HsO. 
(Mailhe,  Bull.  Soc.  1901,  (3)  26.  788.) 
-f  4HsO.    Deoomp.  by  HsO.    (Mailhe,  A. 

ch.  1902,  (7)  27.  369.) 

Mercurous   nitrate    phosphate,   HgNOt, 
HgJ>04+H,0. 

Insol.  in  HsO,  but  decomp.  by  boiling  there- 
with. Insol.  in  HsPOi+Aq  or  alcohol.  Com- 
pletely sol.  in  hot  NHiCl-f  Aq.  Deoomp.  by 
cold  KOH+Aq,  .  and  warm  K,CO,+Aq, 
(Wittstein.) 

2HgN0,,  HgsO,  5Hg,P04+HsO.  (Haack, 
A.  262.  192.) 

Mercuric  nitrate  sOver  bromide,  Hg(NOt)i, 
AgBr. 
(Morse,  Z.  phys.  Ch.  1902,  4L  733.) 
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Mercuric    nitrate    silTer    cyanide,    basic, 
Hg(OH)NO„  AgCN+2H,0. 
(Sohmidt,  Z.  anorg.  1896,  9.  431.) 
Hg(OH)NO,,     6Ag,0,     20AgCN+7H,O. 

(Schmidt.) 

Mercuric  nitrate   silver  iodide,  Hg(NOi)s, 
2AgI+HH,0. 
Deoomp.  by  HsO.    (Preuss,  A.  29. 328.) 

Mercuric  nitrate  sulphide,  Hg(NOi)s,  2HgS. 

Very  si.  sol.  in  hot  H,0.  Insol.  in  HNO|-f 
Aq.  Decomp.  by  hot  HsS04  or  aqua  regia, 
also  by  hot  HCl+Aq.  (Barfoed,  J.  pr.  98. 
230.) 

Sol.  in  aqua  regia.  (Denigds,  BuU.  Soc. 
1915,(4)17.355.) 

2Hg(N0,)jt,  HgO,  6H£S+12H,0.  Insol. 
inHiO,andHNOi+Aqofl.2sp.gr.  (Gramp, 
J.  pr.  (2)  14.  299.) 

Mercuric  nitrate  zinc  oxide,  Hg(NOi)s,  ZnO + 
H,0. 
Ppt.    Decomp.  by  HaO.    (Mailhe,  C.  R. 
1901, 182.  1274.) 

Molybdenum  nitrate,  MofOs,  N«0|  (?). 
Sol.  in  dil.  HNOi+Aq.  (Berselius.) 
MoO,,  2N,0»  (?).    Sol.  in  diL  HNO,+Aq. 

(Berselius.) 

Neodymium  nickel  nitrate,  2Nd(N0a)a, 
3Ni(NO,),+24H,0. 
1  I.  sat.  solution  in  HNOi+Aq  (sp.  gr. 

1.325)  contains  116.6  g.  ^rdrous  salt  at  16''. 
(Jantsch,  Z.  anorg.  1912,  76.  303.) 

Neodymium  rubidium  nitrate,  [Nd(NOi)i]Rbs 
+4H,0. 
Hydroscopic.     (Jantsch,  Z.  anorg.   1911, 
69.  230.) 

Neodymium  zinc  nitrate,  2Nd(N0i)i, 
3Zn(NO,),+24H,0. 
1  1.  sat.  solution  in  HNOa+Aa  (sp.  gr. 

1.326)  contains  177  g.  hydrous  salt  at  16^ 
(JantMih.) 

Nickel  nitrate,  basic. 

Insol.  in  HsO.    (Proust.) 

8NiOj2N,Oi-f  5H,0.  Insol.  in  cold  or  hot 
HsO.    (Habermann,  M.  6.  432.) 

SNiO.  N,0»+4HiO.  Not  deconap.  by  boO- 
ing  HfO.  (Rousseau  and  Tite,  C.  R.  114. 
.  1184.) 

Nickel  nitrate,  Ni(NO,),. 

Solubili^  in  HiO.    See  +3,  6,  and  9HiO. 

Sp.  gr.  of  aqueous  solution  at  17.6*  contain- 
ing: 

5  10  15  20    %Ni(NO,),, 

li>463  .  1.0903    1.1376    1.1935 

26  30  35  40    %  Ni(NO,),. 

1.2534     1.3193     1.3896    1.4667 

(Frans,  J.  pr.  (2)  6.  295.) 


8p.  gr.  of  Ni(NOi)s+Aq  containing  g. 
Ni(NOa)t  (anhydrous)  in  1000  g.  HsO  al 
24.4^• 

91.5g.(-Hmol.)  183274.5    369  460.6  549 

1.073  1.141  1.205  1.266  1.324  1.378 

(Gerlaoh,  Z.  anal.  88.  468.) 

Sp.  ^.  of  Ni(NOi)s+Aq  at  room  temp, 
oontainmg: 

16.493     30.006     40.953%  Ni(NOi)i. 
1.1363      IJ277Q     1.3879 
(Wagner,  W.  Ann.  1883,  18.  269.) 

Sp.  gr.  of  Ni(NO,),+Aq  at  25^ 


Concentration  of 
Ni(NOi)i+Aq 

8p.fr. 

1-normal 

Vr-      " 

1.0755 
1.0381 
1.0192 
1.0096 

(Wagner,  Z.  phys.  Ch.  1890,  6.  39.) 

Sp.  gr.  at  20*"  of  Ni(NOi)t+Aq  containing 
M  g.  mols.  of  salt  per  liter. 
M        0.01         0.025        0.05         0.075 
Sp.  gr.  1.001521  1.003882  1.007792  1.011541 

M         0.1  0.25  0.5  0.75 

Sp.  gr.  1.015307  1.03837     1.07611     1.11310 

M         1.0  1.5  2.0 

Sp.  gr.  1.14562    1.22134    1.29459 

(Jones  and  Pearoe,  Am.  Ch.  J.  1907, 88.  720.) 

Sol.  in  liquid  NH|.     (Guntz,  BuU.  Soc. 
1909,  (4)  6.  1008.) 

Moderately  sol.  in  liquid  NH|.    (FrankHn, 
Am.  Ch.  J.  1898,  20.  828.) 

Solubility  in  glycol- 7.5%.    (de  Coninok, 
C.C.  1906.  n.  1234.} 

Insol.  in  bensonitnle.    (Naumann,  B.  1914,  * 
47. 1370.) 

+3HsO.   Solubility  in  HtO. 

Sat.  solution  contams  at: 
58'       60'       64*       70* 

61.61    61.99    62.76    63.95%  Ni(NO,)«, 

90*       95*  mpt. 
70.16    77.12%  Ni(NO,),. 

(Funk,  Z.  anorg.  1899,  20.  411.) 

+6HjO.   Not  deliauescent  in  dry  air.   Sol. 
in  2  pts.  cold  HsO  and  in  alcohol.   (Tupputi.) 

Mpt.  of  Ni(NO,)s+6Hrf)-56.7*.     (Ord- 
wav;  Tilden.  Chem.  Soc.  45.  409.) 

Sat.  solution  boils  at  136.7*.    (Ordway.) 

Solubility  in  H,0. 

Sat.  solution  contains  at: 
—21*     —12.5*     —10*      —6* 
39.94         41.59     42.11      43.00%  Ni(NO,)t, 

0*         +20*        41*       56.7*  mpt. 
44.32       49.06      55.22      62.76%  Ni(NOi) 
(Funk,  Z.  an<ng.  1899,  SO.  410.) 
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Sat.  solution  of  Ni(NOi)t+6HtO  contains 
44.3%  Ni(NO,),  at  0^  and  48.7%  Ni(NO,), 
at  18''.    (MyUus,  Z.  anorg.  1912,  74.  411.) 

Sp.  gr.  of  Ni(NO|)i+Aq  containing  in  1000 
g.  H,0  at  24.4^  g.  Ni(N0,),+6H,0. 


146.5  g.(  =  Jimol.)  291 
1.069  1.128 


436.6 
1.179 


682 
1J224 


727.6        873       1018.6       1164 

1.264       1.299       1.329       1.367 

rGerlach,  Z.  anal.  88.  468.) 

«ol.  in  NH40H+Aq. 

Insol.  in  absolute  alcohol. 

SI.  sol.  in  acetone.    (Krug  and  M'Elroy.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909.  42.  3790.) 

Insol.  in  etnyl  acetate.  (Naumann,  B. 
1910,  48.  314.) 

+9H,0.   Solubility  in  H,0. 

Sat.  solution  contains  at: 
—23'*      —21'*      —10.6' 
39.02      39.48  44.13%  Ni(NO,),. 

Ciyohydrate  is  formed  at  —27**.  (Funk, 
Z.  anorg.  1899,  20.  411.) 

Nickel   praseodymiiim   nitrate,   3Ni(N0i)t, 
2Pr(NO,),+24HiO. 
1  L  aat.  solution  in  HNOa+Aq  (sp.  gr. 
1.826)  contains  9.28  g.  hydrous  salt  at  16**. 
(Jantsch,  Z.  anorg.  1912,  76.^303.) 

Nickel  samarium  nitrate,  3Ni(NOi)s, 
2Sm(NO,),+24H,0. 
1  1.  sat.  solution  in  HNOa+Aa  (sp.  fr. 
1.326)  contains  29.11  g.  hydrous  salt  at  16*. 
(JantiBch.) 

Nickel  thorium  nitrate,  NiTh(NO|)«+8HiO. 
Sol.  in  HNOi+Aq.     (Meyer,  Z.  anorg. 
•  1901,  27.  387.) 

Nickel  uranyl  nitrate,  10Ni(NO,)s, 
3(U0,)(N0,),. 
Sol.  in  HfO  and  adds;  insol.  in  aq.  alkali. 
(Landen,  C.  C.  1912, 1.  208.) 

Nkkel  nitrate  ammonia,  Ni(NOi)t,  4NHa+ 
2H,0. 

Effloresc^t.  Easily  sol.  in  cold  HsO; 
deoomp.  by  boiling.  Insol.  in  alcohol. 
(Erdniann,  J.  pr.  97.  396;  Ephraim,  B.  1913, 
46.  3106.) 

+1HH,0.    (Andr6,  C.  R.  106.  936.) 

Nickel  nitrate  chloride  ammonia,  6Ni(N0a)s, 
NiCl,,  30NH,-f  16H,0. 
Sol  in  HiO  with  decomp.    (Sdiwars,  W. 
A.  B.  1860.  272.) 

Nickel  nitrite  cupric  oxide,  Ni(NOa)t,  3CuO + 
3H,0. 
Ppt.    (Maihle,  C.  R.  1902, 184.  234.) 


Nickel  nitrate  hydrazine,  Ni(NO,)„  3NA. 

Insol.  in  HsO.  Decomp.  by  hot  HtO. 
Easily  sol.  in  dil.  adds.  (Fransen,  Z.  anorg. 
1908,  60.  267.) 

PaUadium  nitrate,  basic,  Pd(NOs)s,  3PdO 
+4H,0. 

Ppt.    Insol.  in  H,0.    (Kane.) 
Palladium  nitrate,  Pd(NOs)j+a;H,0. 

Very  deliquescent,  and  sol.  in  HiO.  De- 
oomp. by  much  HjO  or  alcohol.    (Kane.) 

Decomp.  by  cold  or  hot  H3O.  (Rose,  A.  83. 
143.) 

Platinic  nitrate,  Pt(N0,)4  (?). 

Known  only  in  solution,  which  is  deoomp. 
on  evaporating.    (Berzelius.) 

Pt(NO,),.  3PtO,+5H,0.  Insol.  in  H,0. 
(Proet,  Buff.  Soc.  (2)  46.  156.) 

Platinum  nitrate  sulphocarbamide,  Pt(NOs)t. 
4C8(NH,),. 
Very  sol.  in  HtO.   Unstable.   (Kumokow, 
J.  pr.  1894,  (2)  60.  490.) 

Potassium  nitrate,  KNO|. 

Not  ddiquescent,  but.  according  to  Mulder, 
100  pts.  KNOi  under  a  bell  jar  with  HsO  take 
up  339  pts.  HsO  in  22  days,  and  small  amounts 
finallv  deliquesce  completely. 

Sol.  in  HsO  with  absorption  of  heat. 

16  pts.  KNO,+100  pts.  HsO  at  13.2*  lower 
the  temperature  10.2^.  If  the  initial  temp,  ia 
23''  it  falls  to  12.8^  if  O"*  it  does  not  faU  bekiw 
— ^2.7^  which  is  the  freesing-point  of  the 
mixture.    (Radorff,  Pogg.  186.  276.) 

KNOs+Aq  aat.  at  18.  l""  haa  1.1601  sp.  fr.  and  ood> 
tains  22.72%  KNOi.  or  100  pts.  HsO  at  18.  l"*  disMire 
29.45  pts.  KNOs.    (Kareten.  1840.) 

Sol.  in  3.745  pts.  HiO  at  15<'.    (Gerlach.) 

Sol.  in  3  pts.  HfO  at  21»  (Sehiff.  A.  lOt.  326).  and 
solution  has  1.1683  sp.  gr. 

Sol.  in  3  pts.  cold,  and  0.5  pt.  boiling  HgO.  (Four- 
croy.) 

KNOa-f  Aq  aat.  at  18°  has  sp.  gr.  1.151.  and  contain* 
21.63%  KNOi.  or  100  pts.  HsO  dissolve  27.60  pU. 
KNOi  at  18<*.    (Longchamp.) 

Sol.  in  4  pts.  HsO  at  16''.  and  0.25  pt.  at  b.-pt.  (Rif- 
fault.) 

100  pts.  HsO  at  114.5*  dissolve  284.61  pts.    (Qriffitlw.) 

Sol.  in  7  pts.  cold,  and  1  pt.  boiling  HsO.     (Bare- 

Sol*  in  6.15 pts.  cold  HsO  at  18.75°.    (Abl.) 

100  pts.  HsO  at  15.5°  dissolve  26.6  pts.;  at  100°.  100 

pts.    (tire's  Dictionary.) 

KNOi-f-Aq  sat.  at  10°  contains  33.3%.    (Eller.) 
KNOa+Aq  sat.  in  the  cold  contains  25%.     (Poor- 

crqy.) 

KNOs+Aq  aat.  at  12.5°  contains  24.8%.     (Ha«eo- 

frata.) 

Solubility  of  KNOs  in  100  pts.  HsO  at  i\ 


t° 

Pts.KNO. 

t° 

Pta.  KNOs 

0 

13.2 

45.10 

74.7 

5 

16.7 

54.72 

97.1 

11.67 

22.2 

65.45 

125.5 

17.91 

29.3 

79.72 

169.2 

24.94 

38.4 

97.66 

236.4 

(Qay-LuBsao,  A.  ch.  11. 314.) 
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Solubility  of  KNO,  in  100  pts.  H,0  at  t**. 


f 

Pt8.  KNOi 

16.0 

29 

44.2 

26.7 
43.5 
71.4 

(Xordenskjdld,  Pogg.  136.  312.) 

100  pts.  HiO  dissolve  at: 
10*        18^       27**       4r       53** 
21^      27.9      40.1      66.3      93.3  pts.  KNO,. 
(Gerardin,  A.  ch.  (4)  5.  150.) 

100  pts.  KNO,+Aq  sat.  at  14**  contain 
16.34  pts.  KNO,;  at  15^  18.81  pts.  KNO,. 
(v.  Hauer,  J.  pr.  98.  177.) 

100  pts.  HsO  dissolve  at: 
4**         16.3**        68.3^ 
16        27.2         132.1  pts.  KNO,. 
(Andreae,  J.  pr.  (2)  29.  456.) 

Solubility  in  100  pts.  H,0  at  f*. 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
28 
30 
31 
32 
33 
34 
35 
36 
37 
88 


Pu 

K.NOa 


13.3 

13.8 

14.6 

15.5 

16.4 

17.1 

17.8 

18.5 

19.3 

20.2 

21.1 

22.0 

23.0 

24.0 

25.0 

26.0 

27.0 

28.1 

29.1 

30.2 

31.2 

32.3 

33.5 

34.7 

36.0 

37.3 

38.6 

40.0 

41.4 

42.9 

44.5 

46.0 

48 

50 

52 

54 

56 

58 

60 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 


Pt«. 

KNOi 


62 
64 
66 
68 
70 
72 
74 
76 
78 
81 
83 
86 
88 
91 
93 
96 
98 
101 
103 
106 
108 
111 
113 
116 
119 
121 
124 
127 
130 
133 
136 
139 
142 
146 
149 
152 
155 
159 
162 


78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 
103 
104 
105 
106 
107 
106 
109 
110 
111 
112 
113 
114 
114.1 


Pta. 
KNOi 


165 

168 
172 
175 
179 
182 
185 
189 
192 
196 
199 
203 
206 
210 
214 
218 
222 
226 
230 
234 
238 
243 
247 
252 
256 
261 
266 
272 
278 
284 
289 
295 
301 
307 
313 
319 
326 
327. 


100  pts.  H,0  dissolve  493  pts.  KNO,  at 
125^  (Tilden  and  Shenstone,  Phil.  Trans. 
1884.  23.) 

Rhombohedral  KNO,  is  more  easily  soluble 
than  the  prismatic,  and  easily  forms  super- 
saturated solutions.    (Frankenheim.) 

Sat.  KNO|-|-Aq  contains  at: 

139*^    158**    160**     175^     180^ 

79.8     83.7     83.9     84.0    84.2%  KNO,. 

190**    215**    225**    258**    283** 
86.0    89.0    90.4    91.6    96.5%  KNO,. 
(fitard,  A.  ch.  1894,  (7)  2.  526.) 

Solubility  in  100  pts.  H,0  at  t**. 


(Mulder,  Schdk.  Verhandel.  1864.  89.) 


t* 

G.  KNO. 

Sp.  gr.t''/4» 

0.40 

13.43 

1.0817 

14.90 

25.78 

1.1389 

30.80 

47.52 

1.2218 

44.75 

74.50 

1.3043 

60.05 

111.18 

1.3903 

76 

156.61 

1.4700 

91.65 

210.20 

1.5394 

114* 

311.64 

1.6269 

*  B.-pt.  of  sat.  solution. 
(Berkeley,  Phil.  Trans.  1904,  203,  A.  189.) 

100  g.  H,0  dissolve  37.79  g.  KNO,  at  25^ 

100  g.  H,0  dissolve  3.08  g.  equiv.  KNO, 
at  20**;  3.27  at  21.5**.  (Euler,  Z.  phys.  Ch. 
1904  49.  312.) 

1  l  H,0  dissolves  384.48  g.  KNO,  at  25^ 
(Armstrong  and  Eyre,  Proc.  Roy.  Soc.  1910, 
A,  84.  1230 

1  1.  sat.  KNOi+Aq  contains  2.8  g.  mols. 
EINOa.  (Rosenheim  and  Weinheber,  Z. 
anorg.  1911,  69.  263.) 

100  g.  H,0  dissolve  38.485  g.  KNO,  at  25^ 
(Haigh,  J.  Am.  Chem.  Soc.  1912,  34. 1148.) 

Sat.  KNO,+Aq  contains  at: 
50**  58**  62**  68* 

46.39        51.55        53.64        57.04%  KNO,. 
(Tschugaeff,  Z.  anorg.  1914,  86.  160.) 

Solubility  in  H,0. 

100  g.  of  the  sat.  solution  contain  at: 
9 1®       21  1*         35** 
16;76       24177       35.01  g.  KNO,. 
(Findlay,  Chem.  Soc.  1914, 106.  780.) 

Sp.  gr.  of  solution  sat.  at  15**  =  1.134. 
(Micheland  Krafft.) 

Sp.  gr.  of  solution  sat.  at  16** « 1.138. 
(Stolba,  J.  pr.  97.  503.) 

Sp.  gr.  of  solution  sat.  at  18**  ^.1601,  and 
contains  29.45%  KNO,.    (Karsten.) 

Sp.  gr.  of  KNO,+Aq  at  19.5**; 


%  KNOi 

Sp.gr. 

%  KNOi 

Sp.  fT. 

4.871 

9.618 

14.044 

1.0307 
1.0618 
1.0920 

17.965 
21.488 

1.1198 
1.1457 

(Kr^ners,  Pogg.  96.  120.) 
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Sp.  gr.  of  KNO,-f  Aq  at  21^. 


%  KNO, 

Sp.gr. 

%KNO. 

Sp.  fT. 

1 

1.0058 

13 

1.0819 

2 

1.0118 

14 

1.0887 

3 

1.0178 

15 

1.0956 

4 

1.0239 

16 

1.1026 

5 

1.0300 

17 

1.1097 

6 

1.0363 

18 

1.1169 

7 

1.0425 

19 

1.1242 

8 

1.0490 

20 

1.1316 

9 

1.0555 

21 

1.1390 

10 

1.0621 

22 

1.1464 

11 

1.0686 

23 

1.1538 

12 

1.0752 

24 

1.1613 

(Schiflf,  A.  110.  75.) 
Sp.  gr.  of  KNO,+Aq  at  15^ 


%  KNOi 

Sp.gr. 

%KNOi 

Sp.gr. 

1 

1.00641 

12 

1.07905 

2 

1.01283 

13 

1.08596 

3 

1.01924 

14 

1.09286 

4 

1.02566 

15 

1.09977 

5 

1.03207 

16 

1.10701 

6 

1.03870 

17 

1.11426 

7 

1.04534 

18 

1.12150 

8 

1.05197 

19 

1.12875 

9 

1.05861 

20 

1.13599 

10 

1.06524 

21 

1.14361 

11 

1.07215 

•• 

... 

(Gerlach,  Z.  anal.  8.  286.) 
Sp.  gr.  of  KNO,-f  Aq  at  17. 5^ 


KNbi 

8p.gr. 

KNOi 

8p.gr. 

K^O. 

Sp.gr. 

1 

1.006 

8 

1.051 

15 

1.099 

2 

1.012 

9 

1.058 

16 

1.106 

3 

1.019 

10 

1.065 

17 

1.113 

4 

1.025 

11 

1.072 

18 

1.120 

5 

1.032 

12 

1.078 

19 

1.127 

6 

1.038 

13 

1.085 

20 

1.134 

7 

1.045 

14 

1.092 

(H 

ager,  O 

omm.  18 

83.) 

Sp.  gr.  of  KNO,+Aq  ^t  18*. 


%  KNOi 


5 
10 
15 


8p.gr. 


1.0305 
1.0632 
1.097 


%  KNOi 


20 
22 


Sp.gr. 


1.133 
1.148 


(Koblrausch,  W.  Ann.  1879.  1.) 

Sp.  gr.  of  KN0i4"Aq  at  20®,  containing  mols. 
KNOs  in  100  mols.  H^O. 


MoU. 
KNOi 


0.5 

1 

2 


Sp.gr. 


1.01730 
1.03373 
1.06524 


MoU. 
KNOi 


Sp.gr. 


1.12264 

1.14888 


(Nicol,  Phil.  Mag.  (5)  16. 122.) 


Sp.  gr.  of  KNO,+Aq  at  25®. 

Concentration  of 
KNOi+Aq. 

8p.gr. 

l~normal 

Vr-      " 

Vr-      " 

1.0605 
1.0305 
1.0161 
1.0075 

(Wagner,  Z.  phys.  Ch.  1890,  5.  37.) 


Sp.  gr.  of  KNO,+Aq  at  20. 1^ 

p==per  cent  strength  of  solution;  d=ob- 
servea  density;  w= volume  cono.  in  grams 


per  cc 


■(iS-) 


p 

d 

w 

25.54 

1.1783 

0.30095 

21.95 

1.1510 

0.25270 

17.88 

1.1200 

0.20033 

13.93 

1.0913 

0.15203 

8.706 

1.0553 

0.09186 

5.393 

1.0331 

0.05571 

4.389 

1.0264 

0.04506 
0.02895 

2.848 

1.0165 

2.030 

1.0113 

0.02053 

0.741 

1.0030 

0.00743 

(Bam€s,  J.  Phys.  Chem.  1898,  2.  544.) 


Sp.  gr.  2074*"  of  a  normal  solution  of  KNOa 
» 1.05954;  of  a  0.5  normal  solution  » 1.029325. 
(Haigh,  J.  Am.  Chem.  Soc.  1912,  34. 1151.) 


Sp.  gr.  of  sat.  KNO,+Aq  at  t*. 

G.  KNOi  sol.  in 

Sp.gr. 

t 

100  g.  HiO 

0 

13.27 

1.084 

10 

20.89 

1.120 

20 

31.59 

1.161 

30 

45.85 

1.212 

40 

63.90 

1.282 

50 

85.51 

1.339 

60 

109.00 

1.403 

70 

138.00 

1.446 

(Tsohemaj,  J.  Ruas.  Phys.  Chem.  Soo.  1912, 
44.  1565.) 


The  saturated  solution  boils  at  114.1*"  (Mul- 
der);  114.5'  (Griffiths);  115.9*  (Legrand,  Gter^ 
ardin);  \\V  (Magnus);  118''  (Kremen);  yX" 
(Le  Page). 

The  saturated  solution  forms  a  crust  at 
111%  and  boils  at  115*";  highest  temp,  ob- 
served, 115.3%    (Oerlach,  Z.  anal.  86.  426.) 
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B.-pt  of  KNO+Aq  oontaining  pts.  KNO|  to 
100  pts.  HsO.  G  -  according  to  Gerlaoh 
(Z.  anal.  86.  444):  L= according  -to 
Legrand  (A.  ch.  (2)  68.  426). 


B.-pt. 

Q 

L 

B.n>t. 

G 

L 

100.5^ 

7.6 

107* 

120.6 

119.0 

101 

16.2 

12.2 

108 

141.6 

140.6 

101.6 

23 

109 

164 

163.0 

102 

31 

26.4 

110 

188.6 

186.9 

102.6 

39 

111 

216 

209.2 

103 

47.6 

42.2 

112 

243 

233.0 

103.6 

66 

113 

274 

267.6 

104 

64.6 

69.6 

114 

306 

283.3 

104.6 

73 

116 

338.6 

310.2 

106 

82 

78.3 

116.9 

336.1 

106 

101 

98.2 

... 

... 

1  pt.  KNOi  dissolves  in  1.4  pts.  HNOi;  at 
W  in  3.8  pts.,  and  at  123''  in  1  pt.  HNOi+Aq 
Qfl.4238p.gr.  (Composition  2HNOs,3HiO.) 
(SchulU,  Z^t.  Ch.  (2)  6.  631.) 

Solubility  of  KNO<  in  HNOt  at  0*". 


Q.  per  100 

oc.  solution 

8p.  gr. 

KNO. 

HNO, 

12.66 

0.00 

1.079 

10.02 

3.71 

... 

.  8.38 

8.38 

1.093 

7.49 

13.68 

1.117 

7.49 

19.47 

1.144 

7.68 

30.04 

1.202 

10.42 

42.86 

1.289 

28.64 

76.96 

1.498 

(Engd,  C.  R.,  1887, 104.  913.) 
Solubility  in  HNO|-f  Aq. 


Solution 
temp. 

^^o7- 

Solid  phMe 

— 6* 

24.4 

KNOj,  2HNO,(8olution  in 
HNO.)  (stable) 

+14.0 

32.6 

« 

17.0 

34.8 

it 

19.6 

37.2 

n 

22.0 

44.6 

(nipt.) 
(Solution  in  ^NO.)  (labile) 

21.6 

47.8 

21.6 

48.6 

20.0 

60.9 

tt 

—  4.0 

37.2 

KNO„  HNO,  (UbUe) 

+16.6 

44.6 

22.6 

47.2 

(stoble) 

23.6 

47.8 

i( 

26.6 

48.6 

li 

27.0 

49.4 

tt 

29.0 

60.1 

(labile) 

30.6 

60.9 

« 

21.0 

49.4 

KNO,(labUe) 

(stable) 

89.0 

60.9 

60.0 

61.7 

« 

(Grosohuff,  Z.  anorg.  1904,  40.  10.) 


Sol.  in  sat.  NHfCl+Aq.  Solution  thus 
obtained  contains  ^.07  pts.  mixed  salts,  or 
100  pts.  HsO  dissolve  76.66  pts.  mixed  salts, 
viz.  38.62  pts.  KNOi  and  39.84  pts.  NH4CI. 
(Karsten.)   See  also  under  NH4CL 

SolubUity  of  KNO,+K,CO,  and  KHCO. 
in  HsO,  see  under  KsCOi  and  KHCOi. 

Sol.  in  sat.  BaCls+Aq  with  pptn.  of 
Ba(NO,),. 

Sol.  in  sat.  NHiNOi+Aq,  at  first  without 
pptn.,  but  afterwards  NH4NO1  is  pptd.  (Kar- 
sten.) 

Sol.  in  NH4N0|4-Aq  with  pptn.  of 
NH4NO,.    (Rttdorff,  B.  6.  486.) 

^00  also  under  NH4NO1. 

Sol.  in  sat.  Ba(NOi)s+Aq,  but  soon  a 
double  salt  separates.    (Karsten.) 

See  aleo  under  Ba(NOi)s. 

Sol.  in  Ca(NOi)s+Aq.    (Longohamp.) 

^00  aleo  tmder  Ca(NOa)s. 

Sol.  in  sat.  Pb(NOi)s-hAq  without  pptn. 

100  pts.  HsO  dissolve  119.6  pts.  Pb{NOi)s 
and  67.1  pts.  KNO,  at  21.2'.  (Rttdorff,  B.  6. 
484.)    See  also  under  Pb(NOi)s. 

Solubility  in  AgNOi+Aq  at  t*. 


—7 
—7.6 
-4 
+20 

33 

34 

36 

38 

46 

64 

64 

61 

68 

96 
106 
142 


Sat.  solution  contains 


%  KNOi       %  AgNOa     %  total  salt 


10.6 
10.6 
11.3 
23.6 
26.3 
27.3 
29.4 


33.1 


34.3 
37.8 
38.6 
41.6 


39.4 
40.6 
42.6 
46.4 
60.9 
61.1 
62.0 


66.0 
66.8 

64.6 
66.4 
66.0 

66.8 


49.9 
61.0 
63.8 
70.0 
77.2 
78.4 
81.4 
81.7 
82.3 
88.1 

89^6 
88.9 
93.2 
94.1 
97.3 


(fitard,  A.  ch.  1894,  (7)  3.  286.) 

Solubility  of  mixed  crystals  of  KNOi  and 
AgNO,  in  HsO  at  26^ 


G.  per  1. 


AgNOs 


46.9 
110.7 
176.8 
269.6 
366.6 
607.9 
746.9 


KNOi 


321.8 
322.6 
333.7 
364.0 
466.4 
387.2 
398.6 


Mg.  mols.  per  1. 


AgNOi     KNOi 


270 

6613 
1040 
1268 
2161 
2988 
4388 


3180 
3184 
3298 
3597 
4611 
3816 
3960 


Mol.% 

AgNOi 

in  solu  • 

tion 


MoL% 
AgNOi 
in  solid 
phase 


0.2896 

0.6006 

0.9040 

1.064 

1.604 

2.439 

8.29A 


(Hens,  Z.  Kryst.  Min.  1897,  88.  406.) 
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Solubifity  of  KNO,-f  AgNO,  at  30^ 


Compost 

ion  of  the     1 

Bolution               1 

%  KNOi 

%  AgNO, 

0 

73.0 

5.53 

71.65 

11.22 

69.01 

13.44 

65.08 

17.38 

57.85 

25.05 

46.32 

25.00 

46.45 

26.58 

39.09 

29.22 

23.59 

30.45 

11.51 

31.30 

0 

Solid  phase 


AgNO, 

tt 

AgNO, + AgNO,,  KNO, 

AgNO,,  KNO, 

<< 

KNO, -f  AgNO,,  KNO, 

tt 

KNO, 


(Schreinemakers,  Z.  phys.  Ch.  1909,  60.  576.) 

KNO,+NaNO,. 

100  pts.  HsO  dissolve  34.53  pts.  KNO,  and 
91.16  pts.  NaNO,  at  15.6^  and  solution  has 
sp.  gr.  =  1.478.    (Page  and  Keightley.) 

100  pte.  KNO,+NaNO,+Aq  sat.  at  14* 
contain  52.17  pts.  of  the  two  salts;  sat.  at  13** 
contain  53. 15  pts.  of  the  two  ssdts.   (v.  Hauer.) 

100  pts.  H,0  dissolve  at  18.75**  29.45  pts. 
KNO,  and  89.53  pts.  NaNO,,  if  sat.  KNO,+ 
Aq  is  treated  with  NaNO,,  and  35.79  pts. 
KNO,  and  88.00  pts.  NaNO,  by  the  opposite 
process.  134.38  pts.  of  the  two  salts  are  dis- 
solved if  a  mixture  of  the  salts  is  treated  with 
H,Oatl8.75^    (Karsten.) 

100  pts.  H,0  dissolve  39.34  pts.  KNO,  and 
94.60  pts.  NaNO,,  or  133.94  pts.  of  the  two 
salts  at  20^    (Nicol,  Phil.  Mag.  (5)  13.  385.) 

Solubility  of  mixtures  of  KNO,  and  NaNO,. 


NaNUi  ii 

mixture 

before 

solution 


100 
90 
80 
70 
60 
50 

45. 7* 
40 
30 
20 
10 
0 


Total  amt. 

mixed 

Pts. 

Pts. 

salts  dis- 

NaNOi 

KNOi 

solved  in 

dis 

dis 

100  pts. 

solved 

solved 

H«Oat20 

86.8 

86.8 

0 

109.6 

96.4 

13.2 

136.5 

98.0 

38.5 

136.3 

137.6 

90.0 

47.6 

106.1 

66.0 

40.1 

88.0 

53.3 

34.7 

81.1 

45.6 

35.6 

73.5 

54.1 

20.8 

33.3 

40.9 

9.4 

31.5 

33.6 

0 

33.6 

% 

NaNOi  in 
mixture 

after  solu 
tion  and 
evap.  to 
dryness 


100 
88 
71.8 

65^4 
62.2 
60.6 
56.2 

38'.  5 

22.9 

0 


♦  NaNO,+KNO,. 

(Camelley  and  Thomson,   Chem.  Soc.  OS. 

782.) 


Solubility  of  KNO,-f  NaNO,  in  H,0  at  10^ 


In  1000  com.  HfO 


NaNOs 


805.0 

848.3 


KNOi 


301.9 
208.9 


SoUd 


NaNO, 
NaNO,,  KNO, 
KNO, 


(Kremann  and  Zitek,  M.  1909,  80.  325.) 
Solubility  of  KNO,+NaNO,  in  H,0  at  24^. 


In  1000  ccm.  HK> 

Solid  phase 

NaNO. 

KNOi 

913.58 

NaNO, 

910.60 

123.60 

tt 

1019.65 

435.85 

NaNO,,  KNO, 

1018.40 

437.70 

It 

931.30 

422.00 

KNO, 

346.70 

390.00 

tt 

377.35 

tt 

(Kremann  and  Zitek.) 
SolubiUty  of  KNO,+NaNO,  in  H,0  at  26'. 


%  KNOi 

%  NaNO, 

SoUd  phase 

38.70 

39.62 

KNO, 

41.60 

66.31 

tt 

46.35 

100.10 

KNO,-fNaNO, 

39.08 

98.99 

NaNO, 

20.98 

94.44 

tt 

(Uyeda,  Mem.  Col.  So.  Kioto,  1910,  «•  246.) 

Solubility  in  NaNO,+Aq  at  20',  30^  40* 
and  91''.  Data,  given  in  the  ori^nal,  show 
that  each  salt  increases  the  solubuity  of  the 
other.  (Leather,  Mem.  Dept.  Agric.  India, 
1914,  3.  177;  Chem.  Soc.  1915,  108.  (2),  13.) 

100  pts.  HaO  dissolve  28.92  pts.  KNO,, 
53.68  pts.  NaNO,,  and  26.44  pts.  NaCl  at 
15.6®.  and  solution  has  sp.  gr.-»1.44.  (Page 
and  Keightley,  Chem.  Soc.  (2)  10.  566.) 

SolubiHty  of  KNO, + NaNO, +NaCl  in  H,0 
at25^ 


.^( 


KNOi 


38.44 
38.57 
42.55 
17.77 
28.08 
44.72 


Na; 


Soi 


22.87 
44.40 
63.26 
61.12 
62.92 
82.82 


% 

NaCl 


32.58 
27.67 
23.59 
23.94 
23.70 
9.56 


SoHd  phaM 


NaCl+KNO, 

It 

NaNO,,  KNO,+Naa 


(Uyeda,  Mem.  Col.  Sc.  Kioto,  1910,  2.  245.) 

KNO,+Sr(NO,),. 

1 1.  H,0  sat.  with  both  salts  at  25"*  oontaina 
652  g.  KNO,-f  1074  k.  &(N0,),.  (Le  BUno 
and  Noyes,  Z.  phys.  Ch.  1890,  6.  386.) 
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Sohibifity  of  KN0,-H3r(N0i),  at  f 


**       K>fo«      8r(NOi)« 


20 


40 


22.90 
21.70 
21.01 
19.60 
19.49 
19.69 
17.66 
12.65 
10 


30.26 
26.90 
22.50 
11.19 
0 


5.49 
9.17 
17.10 
31.24 
34.91 
39.56 
40.37 
41.12 
40.70 


23.70 
38.52 
40.22 
44.19 
47.7 


S&Iid  phase 


KNO,+Ka. 

100  pt8.  HsO  diflBolve  pts.  of  the  two  salts: 


KNO, 


KNO,+Sr(NO,)|,  4H,0 
Sr(NO,),,  4H,0 


KNO, 

KNO,+Sr(NO.)|,  4Hrf) 

&{NO,),,ffl;0 


(Findlay,  Morgan  and  Morris,  Chan.  Soc. 
1914, 106.  779.) 

KNO.+TINO,. 

100  g.  H,0  diaBolve43.5  g.  T1NO,+104.2  g. 
KNOa  at  58''.  (Rabe,  Z.  anoi^.  1902,  31. 
156.) 

Solubility  of  mixed  crystals  of  KNOs-f  TlNOi 
in  HjO  at  25*. 


G.  per  1. 


TINO. 


0.00 
2.37 
6.15 
17.64 
49.74 
63.60 
86.18 
123.8 
101.3 
116.1 


KNO. 


351.0 
329.0 
332.4 
333.7 
333.3 
321.0 
330.5 
428.3 
245.1 
0.0 


Sp.gr. 


KNO, 
KCl 


At  12.9* 


18.8 
28.5 


At  16.3* 


18.9 
29.8 


(Kopp.) 


100  pts.  HsO  dissolve  315.2  pts.  KCl  and 
19.1  pts.  KNO,  at  20.0^   (Rttdorflf,  B.  6. 484.) 

100  pts.  HsO  dissolve  18.95  pts.  KNOa+ 
32.84  pts.  KCl,  or  51.79  pts.  of  the  mixed 
salts  at  20^    (Nicol,  Phil.  Mag.  (5)  31.  385.) 


Solubility  of  KCl  with  addition  of  KNO,  at 
17. 5^ 


8p.fr. 


1.2632 
1.1903 
1.1956 
1.2050 
1.2196 
1.2436 
1.2617 
1.2950 
1.2050 
1.0964 


(Hera,  Z.  Kryst.  Min.  1897,  «8.  405.) 
KN04+KBr. 

Solubility  in  KBr-f  Aq. 


1  litre  of  the  tolution  contains 

at 

14.5« 

at26.2« 

Mol.  KBr 

Mol.  KNOj 

Mol.  KBr 

Mol.  KNO. 

0.0 

2.228 

0.0 

3.217 

0.356 

2.026 

0.38 

3.026 

0.784 

1.835 

0.93 

2.689 

1.092 

1.730 

1.37 

2.492 

1.577 

1.589 

2.08 

2.216 

2.542 

1.406 

2.87 

1.958 

3.536 

1.308 

3.55 

1.807 

1.1730 
1.1980 
1.2100 
1.2250 
1.2360 
1.2390 
1.2388 
1.2410 


100  com.  of  solution  contain  g. 


KCl 


29.39 
27.50 
27.34 
26.53 
25.98 
25.96 
25.95 
26.24 


HsO 


87.85 
85.68 
84.76 
83.58 
82.84 
82.65 
82.43 
82.63 


KNOi 


0 

6.58 
8.83 
12.48 
14.83 
15.22 
15.49 
15.33 


KNOs  sq)arated  out  in  last  four  solutions. 


Solubility  of  KNO,  with  addition  of  KCl  at 
20.5^ 


8p.gr. 


1.1625 
1.1700 
1.1765 
1.1895 
1.1983 
1.2150 
1.2265 
1.2400 


100  com.  of  solution  contain  g. 


KNOi 


27.68 
24.39 
22.44 
20.23 
18.96 
17.67 
17.11 
16.79 


HsO 


88.51 
87.89 
87.47 
86.48 
85.69 
84.23 
83.40 
82.24 


KCl 


0 

4.72 
7.74 
12.23 
15.15 
19.61 
22.17 
24.96 


(Bodlander,  Z.  phys.  Ch.  7.  359.) 


(Tourcn,  C.  R.  1900, 130.  910.) 


Digitized  by  VjOOQ  IC 
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SolubiUty  in  KCl+Aq  at 

f. 

t<» 

Sat 

•olutioD  oonUins 

%  KNO, 

%KC1 

%  total  salt 

—11.4 

4.0 

18.4 

22.4 

—11 

3.9 

18.1 

22.0 

—10 

3.8 

18.6 

22.5 

—4 

19.7 

+2.6 

6.3 

19.9 

26.2 

4.5 

7.3 

20.7 

28.0 

4.5* 

7.8 

19.8 

27.6 

8.5 

7.9 

20.9 

28.8 

10.5 

8.4 

21.0 

29.4 

13.5 

8.9 

21.8 

30.7 

14 

10.2 

21.3 

31.5 

17 

9.7 

22.6 

32.3 

23 

12.5 

21.8 

34.3 

27 

14.9 

21.3 

36.2 

29 

16.1 

.  21.0 

37.1 

34 

18.9 

21.2 

39.3 

36 

18.9 

21.6 

40.5 

37.6 

19.2 

21.6 

40.8 

39 

21.0 

21.0 

42.0 

42.5 

21.8 

20.9 

42.7 

48 

25.3 

20.3 

45.6 

50 

28.3 

20.8 

49.1 

52 

20.2 

53 

48.7 

56 

29.5 

19.5 

49.0 

61 

34.5 

18.3 

52.8 

62 

35.4 

71 

40.5 

17.3 

57.8 

81 

47.1 

15.4 

62.5 

85 

48.2 

16.3 

63.5 

90 

52.8 

13.3 

66.1 

96 

54.1 

12.6 

68.7 

97 

56.6 

12.4 

69.0 

104 

59.9 

10.8 

70.7 

105 

10.9 

120 

69.6 

7.7 

77.3 

120 

69.1 

7.6 

76.7 

(fitard,  A.  ch.  1894,  (7)  3.  285.) 


Solubility  in  KCl+Aq. 


1  litre  of  the  solution  contains  at 


14.5* 


Mol.  KCl      Mol.  KNOs 


0.0 

0.182 

0.424 

0.880 

1.778 

2.204 

2.635 

3.172 


2.228 
2.172 
2.057 
1.830 
1.576 
1.515 
1.423 
1.355 


at  25.2^ 


Solubility  of  KCl  in  KNO,+Aq. 


Mol.  KCl      Mol.  KNOi 


0.0 

0.26 

0.66 

1.35 

2.08 

2.78 

3.04 


3.217 
3.086 
2.853 
2.510 
2.218 
:J.015 
1.946 


25'* 


Concentra- 
tion of 
KNOi 

%  mol.  per  1. 


0 

1 

0 

1 

1J4 


Q.aalt 

dissolved  in 

1  1.  HiO 


283.55 
284.25 
283.60 
287.60 
364.15 
365.00 
361.65 
358.80 
355.20 


Molecular 
solubility 


3.81 
3.81 
3.81 
3.86 
4.89 
4.90 
4.86 
4.81 
4.77 


(Armstrong  and  Eyre,  Proc.  R.  Soc.  (A)  1910, 
84, 127.) 

SolubiUty  in  KCl+Aq  at  20^  30'.  40*  and 
91*.  Data,  g^ven  in  the  orifldnal,  snow  that 
each  salt  diimnishes  the  solubility  in  HaO  of 
the  other.  (Leather,  Mem.  Dept.  Agrio.  India, 
1914,  3.  177:  Chm.  Soc.  1915, 106.  (2)  13.) 

KfiO.+NaCl. 

NaCl  is  sol.  in  sat.  KNOi+Aq,  and  the 
mixed  solution  is  capable  of  dissolving  more 
KNO|.  An  amount  of  HsO,  which,  when 
pure,  could  only  dissolve  100  pts.  KNOa,  can 
m  this  way  be  made  to  take  up  152.64  pts. 
(Longohamp,  A.  ch.  (2)  9.  8.) 

SoE  in  sat.  NaCl+Aq. 


(Touren,  C.  R.  1900, 180.  909.) 


100  pts.  H,0  dissolve: 

Longchamp 

(1) 

ROdorff 

Pace  and 

(4) 

14?           18» 
(2)             (3) 

NaCl 
KNO, 

35.96 
26.01 

38.5    38.9 
28.7    36.1 

67.2    75.0 

89.57 
32.32 

61.97 

71.89 

Karsten 
18.76* 

Mulder 
At  b.-pt. 

(5) 

(6)            (7) 

(8) 

NaCl 
KNO, 

36.53 
33.12 

69.65 

38.25    39.19 
29.45    38.53 

67.70    77.72 

37.9 
306.7 

344.6 

1,  2,  3,  4.  and  8.    Both  salts  in  excess. 

5.  Sat.  NaCl+Aq  treated  with  KNOi. 

6.  Sat.  KNO,+Aq  treated  with  NaCl. 

7.  The  two  salts  simultaneously  treated 
withHiO. 

100  pts.  HsO  dissolve  31.44  ots.  KNOs,  139 
pts.  KCl,  and  38.58  pts.  NaCl  at  15.6^  and 
solution    has    sp.    gr.al.33.      (Page    and 

Keightley.)  Digitized  by  V^OOQIC 
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Solubility  in  NaCl+Aq  at  t*. 

V* 

Sat.  tolution  contains 

%  KNOi 

%NaCl 

%  toUl  salt 

—22 

7.3 

22.5 

29.8 

—19.5 

7.9 

22.6 

30.5 

—16.5 

8.7 

22.1 

31.8 

—7 

10.1 

22.5 

32.6 

—6 

10.9 

23.0 

33.9 

—1 

12.7 

23.3 

36.0 

-hi 

12.9 

23.8 

36.7 

+11 

16.6 

22.8 

39.4 

17 

19.0 

22.8 

41.8 

18 

19.8 

22.0 

41.8 

18 

18.9 

22.5 

41.5 

20.6 

20.4 

22.3 

42.7 

22 

, , 

21.2 

22 

21.8 

20.7 

42.'5 

26 

20.7 

22.3 

43.0 

27 

45.0 

30.5 

2417 

26.7 

45.4 

32.6 

25.0 

20.2 

45.2 

32.6 

25.9 

20.2 

46.1 

33 

26.7 

20.7 

47.4 

36 

27.9 

20.2 

48.1 

39 

29.8 

19.5 

49.3 

42.2 

31.1 

20.0 

51.1 

50 

38.5 

16.5 

55.0 

54 

39.4 

17.1 

56.6 

58.6 

40.9 

15.3 

56.2 

70 

49.7 

14.0 

63.7 

76 

53.9 

13.6 

67.5    ' 

79 

54.8 

12.9 

67.7 

84 

57.4 

12.6 

70.0 

90 

61.4 

10.4 

71.8 

96 

64.7 

9.5 

74.2 

105 

70.0 

9.0 

79.0 

106 

69.9 

9.3 

79.2 

107 

71.3 

8.4 

79.7 

115 

72.2 

9.0 

81.2 

122 

73.8 

8.0 

81.8 

127 

73.6 

7.9 

81.5 

127 

72.9 

8.8 

81.7 

127 

73.0 

7.6 

80.6 

128 

74.2 

7.9 

82.1. 

132 

75.7 

7.6 

83.3 

145 

77.7 

7.6 

85.3 

170 

80.7 

5.8 

86.5 

171 

79.1 

5.9 

85.0 

(fitaid,  A.  ch.  1894,  (7)  3.  283.) 


100  g.  H,0  dissolve  41.14  g.  KNO,  and 
38.26  g.  NaCl  at  25^  168.8  g.  KNO,  and 
39.81  g.  NaCl  at  80^  (Soch,  J.  phys.  Ch. 
I898,a.46.) 

See  aUo  under  NaCl. 

Sol.  in  sat.  CuS04+Aq,  forming  a  double 
vdt  which  soon  separates  out. 

Very  slowly  and  sli^tly  sol.  in  MgBOi+ 
Aqwith pptn.  of  MgSO*.    (Karsten.) 

pO,+K,S04. 

Sat.  KNO,+Aq  dissolyes  some  KsSO^.  and 
•at.  K,804+Aq  riowly  dissolves  some  KNOi 


without  pptn.,  but  KsS04  is  afterwards  pptd. 
(Karsten.) 


100  pts.  HiO  dissolve: 


Mulder 
18.75* 

(1) 

Karsten 
18.76* 

(2) 

Kopp 

20*           40* 

(3)             (4) 

Mulder 
18.75* 

(5) 

KNO, 
KrflO 

29.90 

29.42 
4.0 

26.9    59.35 
6.6      5.75 

io'.s 

2.  H,0  sat.  with  KNO,  and  K,S64  simul- 
taneoui^y,  or  to  a  sat.  solution  of  one  salt  the 
other  was  added. 

3  and  4.  H,0  sat.  with  both  salts  simul- 
taneously. 

Mulder  doubts  the  results  of  3  and  4. 


Solubility  in  K,S04+Aq  at  f*. 


t* 

In  100  ccm.  of  the  solution 

Sp.  gr.  of 

G.  KNO. 

G.  KiSOi 

solution 

15 
25 

216.5 
308.5 

50.7 
.47.66 

1.165 
1.210 

(Euler,  Z.  phys.  Ch.  1914,  40.  313.) 


Slowly  sol.  in  sat.  Nay904  at  first  without 
pptn.y  but  afterwards  K,S04  or  NaS04  sep- 
arates out. 

Sol.  in  sat.  ZnS04+Aq  with  pptn.  of  double 
salt.    (Karsten.) 

Sol.  in  sat.  KC10,+Aqy  from  which  solu- 
tion it  is  not  pptd.  by  salts  which  would  ppt. 
it  from  aqueous  solution.    (Karsten.) 

Hydrasme  dissolves  21.7  pts.  KNO,  at 
12.5-13^    (de  Bruyn,  R.  t.  c.  1899,  18.  297.) 

Neither  dissolved  nor  attacked  by  liquid 
NO,.   (Frankland,  Chan.  Soc.  1901, 79. 1361. 

Very  sol.  in  liquid  NH,.  (Franklin,  Am. 
Ch.  J.  1898,  20.  829.) 

Insol.  in  absolute  alcohol:  in  dilute  alcohol 
it  dissolves  proportional  to  tne  amount  of  H,0 
praent,  but  always  less  is  dissolved  than  the 
H,0  would  dissolve  by  itself.    (Gerardin.) 


100  pts.  alcohol  containing  %  by  weight  of 
alcohol  dissolve  pts.  KNQ,  at  15''. 

10    20    30     40     50     60     80%  alcohol 
13.2   8.5    5.6   4.3   2.8    1.7    0.4  pts.  KNO,. 

(SchiflF,  A.  118.  365S^^S^^ 


586 


NITRATE,  POTASSIUM 


Solubility  in  100  ptfl.  alcohol  at  t^   D  =  8p.gr. 

of  alcohol;  S  —  solubility. 

D -0.9904 

D  -0.9848 

D  -0.9793 

D  -0.9726 

t* 

8 

t« 

8 

t* 

s 

f 

s 

12 

18.1 

12 

14.6 

10 

10.20 

14 

8.8 

21 

25.0 

21 

21.7 

10 

10.19 

25 

13.6 

33 

40.4 

36 

37.8 

13 

11.74 

34 

20.3 

43 

58.6 

41 

45.0 

18 

14.52 

44 

31.3 

53 

79.1 

56 

72.9 

20 

16.35 

47 

34.2 

61 

94.5 

31 

25.81 

60 

52.3 

62 

95.7 

34 
40 
41 
50 
53 
61 
62 

28.63 
36.66 
37.20 
50.14 
56.01 
72.24 
73.36 

* 

'  • 

D  -0.9573 


14 
25 

33 

44 
57 
65 


s 


5.4 
9.0 
13.2 
19.1 
29.1 
36.2 


D -0.9390 


S 


4.13 
6.00 
10.94 
16.51 
21.54 
24.22 


D  -0.8967 


S 


1.61 
3.62 
5.77 
6.97 


D  -0.8429 


S 


0.29 
0.39 
0.62 
0.78 
1.10 


(Gerardin,  A.ch.  (4)  5.  151.) 


Solubility  of  KNO 

1  in  alcohol  at  18*". 

Sp.  gr. 

100  ccm.  contain  g. 

Alcohol 

Water 

KNOi 

1.1475 

89.63 

25.12 

1.1085 

3.30 

87.44 

20.11 

1.1010 

5.24 

86.26 

18.60 

1.0805 

8.69 

83.18 

16.18 

1.0655 

14.08 

77.93 

14.54 

1.0490 

16.27 

76.36 

12.27 

1.0376 

19.97 

72.93 

10.85 

0.9935 

28.11 

64.74 

6.50 

0.9585 

37.53 

54.21 

4.11 

0.9456 

42.98 

48.15 

3.37 

0.9050    , 

51.23 

27.32 

1.95 

0.8722 

61.65 

24.74 

0.83 

0.8375 

69.60 

13.95 

0.20 

Solubility  in  alcohol. 


Q.  KNOt  per  100  g.  alcohol 

Wt.%  alcohol 

•t30» 

at  40* 

0 

45.6 

64.5 

8.25 

32.3 

47.1 

17.0 

22.4 

33.3 

25.7 

15.1 

24.1 

35.0 

11.4(34.5**) 

16.7 

44.9 

7.0 

11.6  (44') 

54.3 

4.5 

7.2  (55*) 

66.0 

2.7 

4.4 

75.6 

1.3 

2.0(76.3^ 

88.0 

0.4 

0.6  (88.5*) 

(Bodl&nder,  Z.  phye.  Ch.  7.  316.) 


(Bathrick,  J.  phys.  Ch.  1896, 1.  160.) 


Solubility  of  KNOi  in  ethyl  alcohol +Aq  at 
30**. 


%  by  wt.  HjO 

%  by  wt.  alcohol 

%  by  wt.  KNOi 

68.7 

0 

31.3 

69.2 

10.1 

20.7 

67.3 

17.0 

15.7 

64.1 

23.8 

12.1 

58.8 

32.2 

9.0 

50.8 

43.1 

6.1 

39.8 

56.9 

3.3 

33.9 

63.8 

2.3 

22.3 

76.8 

0.88 

7.5 

92.3 

0.16 

(Schreinemakera,  Z.  phys.  Ch.  1909,  69. 566.) 


Solubility  in  ethyl  alcohol  at  25"*. 


Concentration  of 

alcohol  in  g.  mol. 

per  1.  HiO 


0 

1 


Solubility  in 
ILHjO 


384.48 
368.30 
364.40 
327.00 


Mol. 
•ohibility 


3.80 
3.64 
3.60 
3.22 


(Armstrong  and  Eyre,  Plroc.  R.  Soc  1910, 
(A)  84, 127.) 


Solubility  of  KNOi  in  methyl  alcohol +Aq  it 
30^ 


%  by  wt.  HjO 

68.7 

68.9 

66.4 

61.0 

53.9 

39.2 

0.99 

%  by  wt.  alcohol 


0 

7.8 
17.3 
27.8 
38.4 
57.0 
98.58 


%  by  wt.  KNOi 


31.3 

23.3 

16.3 

11.2 

7.7 

3.8 

0.43 


(Schreinemakere,  Z.  phys.  Ch.  1909, 65.  656.) 
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SolubiHty    of    KNO.+AgNO,    in    61.6% 
C,H*OH+Aq  at  30^ 


r: 

% 

KNOi 

AgNo« 

4.8 

0 

4.55 

5.15 

4.11 

16.47 

4.26 

21.28 

2.62 

36.94 

0 

37 

Solid  phase 


KNO, 


AgNO,,  m^O.+AgNO, 
AgNO, 


(Schreinanakere,  Z.  phys.  Ch.  1909,  60.  556.) 

lOO  g.  40%  ethyl  alcohol  sat.  with  KN0|+ 
NaCl  at  25**  contain  13.74  g.  KNO,+15.78  g. 
NaCl.    (Soch,  J.  phys.  Ch.  1898,  2.  43.) 

Iiuol.  in  propyl  alcohol.  (Schlamp,  Z. 
phya  Ch.  1894, 14*  277.) 

Almost  insol.  in  ether.    (Braconnot.) 

Veiy  si.  sol.  in  acetone.  (Krug  and 
M'Ehoy.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1699.  II, 
1014.) 

Solubility  in  acetone -fAq  at  40*. 


Wt.  %  acetone 

G.  KNOa  per  100  g.  solvent 

0 

64.5 

8.5 

51.3 

16.8 

38.9 

25.2 

22.8 

34.3 

24.7 

44.1 

17.0 

53.9 

11.9 

64.8 

7.2 

76.0 

3.0 

87.6 

0.7 

(Bathrick,  J.  phys.  Ch.  1896,  1.  160.) 

100  pts.  glycerine  (sp.  gr.  1.225)  dissolve  10 
pts.  KNO,.    (Vogely  N.  Rep.  Ph.  16.  557.) 

100  g.  trichlorethylene  dissolve  0.01  g. 
KNO,  at  15**.  (Wester  and  Bruins,  Pharm. 
Wedd)!.  191^01-1443.) 

Insol.  in  CSs.  (Arctowski,  Z.  anorg.  1894, 
6.257.) 

Insol.  in  b^izonitrile.  (Naiunann,  B.  1914, 
47. 1370.) 

Insol.  in  methyl  acetate  (Naimiann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  4S.  314.) 

100  g.  HtO  sat.  with  sugar  and  KNO,  dis- 
solve 224.7  g.  sugar  +  41.9  g.  KNO,,  or  sat. 
solution  contains  61.36  g.  sugar  +  11.45  g. 
KNO,  at  31.25**.  (Kdhler,  Z.  Ver.  Zuckerind. 
1887, 47.  447.) 

PMtssinm  hydrogen  nitrate,  KNO,,  HNO,. 

V«y  hygroscopic.  Decomp.  by  HjO. 
(Groediuff,  B.  1904,  37.  1489.) 

Potasstom  dthydrogen  nitrate,  KNO,,  2HN0,. 
Decomp.  by  H,0.    (Ditte,  A.  ch.  (5)  18. 


Solubility  in  HjO. 


Solution  temp. 

\» 

V^oV' 

^^&:o"- 

mpt.  +22** 

44.5 

55.5 

0 

20.5 

44.1 

55.0 

0.9 

18.0 

43.8 

•    54.5 

1.7 

12.0 

43.0 

53.6 

3.4 

6.0 

42.3 

52.7 

5.0 

0 

41.6 

51.8 

6.6 

(Groschuff,  Z.  anorg.  1904,  40.  11.) 

Potassium  silver  nitrate,  KNO,,  AgNO,. 

Sol.  in  HsO.  (Russell  and  Madcelyne,  Roy. 
Soc.  Proc.  26.  357.) 

3KN0,,  AgNO,.  Sol.  in  H2O.  (Rose, 
Pogg.  106.  320.) 

Potassium  tfaaUic  nitrate,  2KN0,,  T1(N0,),+ 
H,0. 
Decomp.  by  H,0.    (Meyer,  Z.  anorg.  1900, 
24.  361.) 

Potassium  thoriumnitrate,  4KN0,,  Th(N0,)4. 
Very  sol.  in  HsO  and  alcohol.  (Berselius.) 
Hydroscopic i  v«y  unstable.     (Meyer,  Z. 

anorg.  1901,  27.  379.) 
Hydroscopic;    sol.    in    dil.    HNO,+Aq. 

(Meyer,  Z.  anorg.  1901,  27.  378.) 

Potassium  thorium  hydrogen  nitrate,  3KN0,, 
Th(N0,)4,  3Hn6,. 

Decomp.  in  the  air.  (Meyer,  B.  1900,  88. 
2140.) 

-|-4H,0.  Sol.  in  HNO,  of  1.2  sp.  gr. 
Effloresces  in  the  air.  ^Meyer,  Z.  anorg. 
1901,27.380.) 

Potassium  uranyl  nitrate,  K(UO,)(NO,),. 

Decomp.  by  H,0.  Sol.  in  cone.  HNO,. 
(Meyer,  B.  1903,  86.  4057.) 

Solubility  in  H,0  at  t°. 


tn  100  pts. 
of  the  solution 

t« 

Solid  phase 

Pts.  by 

Pts.  by 

Pts.  by 
wt.  NOi 

wt.  UOj 

wt.  K 

0.5 

31.98 

1.72 

... 

Double  salt + 
KNOi 

13.0 

33.40 

2.74 

.  .  . 

25.0  a) 

37.08 

4.a5 

23.49 

b) 

37.06 

3.98 

23.46 

45.0 

42.18 

5.16 

59.0 

41.65 

6.03 

80.6  a) 

43.72 

6.42 

Double  salt 

b) 

43.70 

6.34 

" 

Potassium  uranyl  nitrate  is  decomp.  by 
HjO  at  temp,  below  60°;  above  60°  it  is 
sol.  in  H,0  without  decomp.      OOQIC 
(Rimbach,  B.  1904,  87.  473.9 
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Potassium  nitrate  barium  sulphate,  KNOt, 
2BaS04.  t~   » 

Easily  decomp.  Sol.  in  cone.  H1SO4. 
(Silberberger,  M.  1904,  25.  251.) 

Potassium  nitrate  phosphomolybdate. 
See  Phosphomolybdate  nitrate,  potassium. 

Potasshmi  nitrate  sulphate,  KNOt,  KECSO4. 
Decomp.  by  HsO  and  alcohol.  (Jacqudain.) 

Potassium  nitrate  sulphotungstate,  2KN0i, 
K,WS4  (?). 
Very  sol.  in  hot  or  cold  HtO.    Insol.  in 
alcohol.    (Berzelius.) 

Potassium  nitrate  tungstate  (7). 

100  pts.  boiling  HjO  dissolve  5  pts.  salt. 
(Storei^s  Diet.,  p.  393.) 

Potassium  nitrate  zinc  iodide. 

Perman^t.  EasUy  sol.  in  HtO.  Insol.  in 
alcohol.    (Anthon.) 

Praseodymium  nitrate,  Fr(NOi)t+6HtO. 

Sol.  in  HtO.  (von  Schule,  Z.  anorg.  1898, 
18.355.) 

Praseodymium  rubidium  nitrate, 
IPr(NO,),lRbt4-4HtO. 
Hydroscopic.    (Jantsch,  Z.  anorg.  1911,  69. 
230.) 

Praseodymium   sodium   nitrate,    Pr(NOt)i, 
2NaNO,-fHtO. 
Sol.  in  HtO.    (von  Schule,  Z.  anorg.  1898, 
18.  356.) 

Praseodymium    zinc    nitrate,     2Pr(N0t)t» 
3Zn(NO,)t+24HtO. 
1  1.  sat.  solution  in  HNOi+Aq  (sp.  gr. 
1.325)  contains  14.69  g.  hydrous  salt  at  16"". 
(Jantsch,  Z.  anorg.  1912,  76.  321.) 

Radium  nitrate. 

Has  apparently  the  same  solubility  in  HsO 
as  the  corresponding  Ba  comp.  (Curie,  Dis- 
sert. 1908.) 

Rhodium  nitrate,  Rh(NOi)i+2HtO  (?). 

Deliquescent.  Sol.  in  HsO.  InsoL  in 
alcohol.    (Ciaus.) 

Rhodium  uranyl  nitrate, 

2(UO,)(x\0,)tRht(NO,)i+10H,0. 
Sol.  in  HtO  and  acids;  insol.  in  aq.  alkalies. 
(Landen,  C.  C.  1912,  I.  208.) 

Rubidium  nitrate,  RbNOj. 

100  pts.  HtO  dissolve  20.1  pts.  at  0"";  43.5 
pts.  at  10°.    (Bunsen.) 


Solubility  in  HtO  at  t*. 


G.  PbNOi 

G.  RbNOi 

t* 

per  100  g. 

t* 

per  100  f . 

H.0 

Solu. 
tion 

HfO 

Solu- 
tion 

0 

19.5 

16.3 

60 

200 

66.7 

10 

33.0 

24.8 

70 

251 

71.5 

20 

53.3 

34.6 

80 

309 

75.6 

30 

81.3 

44.8 

90 

375 

78.9 

40 

116.7 

53.9 

100 

452 

81.9 

50 

155.6 

60.9 

118.3 

617 

86.1 

(Berkeley,  Trans.  R^.  Soc.  1904,  808.  A. 

100  g.  HtO  dissolve  66.855  g.  RbNOt  at 
25^  (Haigh,  J.  Am.  Chem.  Soc.  1912,  84. 
1148.) 

Sp.  gr.  2074''  of  a  normal  solution  of  RbNOi 
- 1.100835;  of  a  0.5  normal  solution  - 1.04989. 
(Hai^  J.  Am.  Chem.  Soc.  1912, 84. 1151.) 

Sp.  gr.  of  RbNOt +Aq. 
G.-eqmv.  RbNOt  per  1. 

atl8''»  0.5035    1.008 

Sp.  gr.  at  676**  1.05342  1.10566 

Sp.  gr.  at  18718*  1.05226  1.10361 

Sp.  gr.  at  30730*  1.05156  1.10222 


G.-equiv.  RbNOt  per  1. 

atl8*- 
Sp.  gr.  at  676* 
Sp.  gr.  at  18718* 
Sp.  gr.  at  30/30* 


2.000      2.685 
1.20655 

1.20302  1.27066 
1.20036  1.26717 


(Clausen,  W.  Ann.  1914,  (4)  44. 1069.) 

EasUy  sol.  in  HNOt.  (Sohultz,  Zeit.  Ch. 
(2)  5.  531.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899,  II. 
1014:  Naumann.  B.  1904,  37.  4328.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Rubidium  hydrogen  nitrate,  RbNOt,  HNG.. 
Fairly  stable  in  air.    (Wells,  Am.  Ch.  J. 
1901,  26.  273.) 

Rubidium  dthydrogen  nitrate,  RbNOt, 
2HN0,. 

Decomp.  rapidly  in  air.  (Wells,  Am.  Ch.  J. 
1901,  26.  273.) 

2RbN0t,  5HN0t.  Deoomp.  by  H,0. 
Known  only  in  solution  in  HNOt+Aq. 
(Ditte,  A.  ch.  (5)  18.  320.) 

Rubidhun  sUver  nitrate,  RbNOt,  AgNOt. 

Sol.  in  HsO.  (Russell  and  MaBkel3me,  Roy. 
Soc.  Proc.  26.  357.) 

Rubidium  thorium  nitrate,  RbtTh(NOt)t. 

SI.  sol.  in  HNOt;  decomp.  by  HtO.  (M^yer, 
Z.  anorg.  1901,  ^^^laOOglC 
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Rubidimn  mtmyi  nitrate,  Rb(U0t)(N0i}i. 

Decomp.  by  HtO.    Sol.  in  cone.  HNO|. 
(Meyer,  B.  1903,  86.  4057.) 

Solubility  of  HtO  at  t*. 


25 

80 


In  100  pta.  of  the  solutioii 


Pta.  by 
wt.  U0« 


a)  35.42 

b)  35.40 

a)  34.64 

b)  34.68 


PU. 

by  wt. 

NOi 


19.72 
19.76 


'Pts. 


4.63 

4.67 
11.01 
11.01 


PtB. 

by  wt. 
total 
salt 


59.67 

59.64 
69.46 
69.52 


Solid  phase 


Double  salt  + 
RbNO»     , 

Double  salt 


Rubidium  uranyl  nitrate  is  decomp.  bv 
HtO  at  low  temp.;  at  80"*  it  is  sol.  in  HtO 
without  decomp. 

(Rimbach,  B.  1904,  87.  476.) 


Samarittm  nitrate,  Sm(NOi)i+6HsO. 

EasUy  sol.  in  H,0.    (Cleve,  C.  N.  48.  74.) 
Very    hydroscopic.      (Demar^ay,    C.    R. 

1900, 180.  1187.) 


Samarium  zinc  nitrate,  2Sm(N0t)i, 
3Zn(NO,),-f24H,0, 
1  1.  sat.  solution  in  HNOt+Aq  (sp.  g 
1.325)  contains  36.47  g.  hydrous  salt  at  16 
(Jantsch,  Z.  anorg.  1912,  76.  321.) 


Scandium  nitrate,  basic. 

Sol.  in  HA    (Nilson,  B.  18.  1444.) 
ScOH(NO,)t-fH,0.    (Crookes,  Roy. 

Proc.  1908.  80.  A.  518.) 
Scrf)(N0i)4.    (Crookes.) 


Soc. 


Scandium  nitrate,  Sc(NOi)i. 

(Crookes,  Roy.  Soc.  Proc.  1908, 80.  A,  518.) 
+4H,0.    Very  sol.  in  HtO.    (Crookes.) 


SOver  nitrate,  AgNOi. 

100  pts.  HsO  at  11""  dissolve  127.7  pts. 
(Schnauss,  Arch.  Pharm.  (2)  82.  260.) 

100  pta.  HtO  dissolve  at: 

0**        19.5^     54**    85^     110** 
121.9     227.3     500    714    1111  pts.  AgNO,. 

(Kremers,  Pogg.  92.  497.) 


100  pts.  HsO  dissolve  1622.5  pts.  at  125^ 
and  1941.4  pts.  at  133*'.  (Tilden  and  Shen- 
stone,  Phil,  l^^ns.  1884.  23.) 

Sat.  solution  boils  at  125**.    (Kremers.) 


Solubility  in  H,0  at  f*. 
Sat.  AgNOj-f  Aq  contains  %  AgNO,  at  t** 


—7 
—7 
—5 
— 1 
— 1 
+5 

10 

15.5 

20 

26 

29 

31 


%  AgNO» 


46.2 
46.0 
47.6 
52.4 
51.9 
56.3 
61.2 
66.1 
67.8 
71.1 
73.0 
73.8 


36.5 

40.5 

45 

48 

73 
122 
134 
135 
135 
148 
160 
182 


%  AgNO. 


75.7 
76.8 
77.1 
78.5 
84.0 
88.7 
92.1 
92.8 
92.7 
93.3 
95.2 
96.9 


(fitard,  A.  ch.  1894,  (7)  2.  526.) 


100  g.  sat.  AgNOt+Aq  at 

S.AgNOt.   (Greenish  and  Smith,  Pharm. 


15.5**  contain 
65.5g.    _    " 
Jour.  1903,  71.  881.) 

Solubility  of  AgNOj  in  HtO  at  30* « 10.31 
mol.-Utre.  (Masson,  Chem.  Soc.  1911,  99. 
1136.) 

100  g.  AgNO,-f  Aq  sat.  at  30**  contain  73.0 
g.  AgNOi.  (Scbreinemakers  and  dc  Baat, 
Arch.  Nto.  Sc.  1911.  (2)  15.  415.) 

100  g.  sat.  AgNOi +Aq  contain  53.5  g. 
AgNOi  at  0*;  66.7  g.  at  18^  (MyUus,  Z. 
anorg.  1912,  74.  411.) 

Sp.  gr.  of  aqueous  solution,  according  to 
C.  K.=Chemiker  Kalender;  K,  M.=Kohl- 
rausch  bv  MendelejeflT  (Z.  anal.  27.  284);  and 
K=KohIrau8ch  (W.  Ann.  1879.  1),  contain- 
ing: 


C.K. 
K.M. 
K. 

5          10 
1.041      1.080 
1.0440    1.0901 
1.0422    1.0893 

15       20%  AgNO,, 
1.125     1.160 

. . .      1.1969 
1.1404    1.1958 

C.K. 
K.M. 
K. 

25          30          35       40%  AgNO,, 
1.206     1.251         

1.4791 

1.2555    1.3213    1.3945    1.4773 

K. 

45       50%  AgNO,. 
1.5705    1.6745 

Sp.  gr.  of  AgNO,+Aq  at  25^ 

Concentration  of  AgNO« 

Sp.  gr. 

1-normal 

1.1386 
1.0692 
1.0348 
1.0173 

(Wagner,  Z.  phys.  Ch.  1890,  5.  40.) 

Sol.  in  500  pts.  HNO,;  30  pts.  2HN0,, 
3H,0  at  20*;  and  6  pts.  2HN0,,  3H,0  at  100^ 
(Schultz,  Zeit.  Ch.  1869.  531.) 

Insol.  in  cone.  HNO,.,    (Warren,  f 

1897.  I,  438.)  Digitized  by  VjI 
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Solubility  of  AgNO,  in  HNO,-f  Aq  at  25^ 


G.  mo 

.  perl. 

G.  AgNO. 

8P.  gr.  250 

HNO. 

AgNOi 

perl. 

0 

10.31 

1762 

2.3921 

0.404 

9.36 

1691 

2.2764 

0.962 

8.08 

1373 

2.1243 

1.698 

6.64 

1111 

1.9402 

2.834 

4.626 

769.1 

1.7062 

4.497 

2.690 

440.1 

1.4980 

6.992 

1.698 

288.6 

1.4196 

8.84 

0.843 

143.2 

1.3818 

12.63 

0.347 

68.90 

1.3976 

(Maason,  Chem.  Soc.  1911,  99. 1132.) 

AgN0,+NH4N0t.  SolubiUty  of  AgNO, 
inNH4N0,+Aq.    See  under  NHiNOt, 

AgNOi+KNO,.  Solubility  of  AgNO, 
+KNO,inH,0.    See  iinder  ¥^0,, 

AgNO,+AgNO,. 
Solubility  of  AgNO,-f  AgNO,  at  18^ 


G.  per  1. 

G.  per  L 

AgNO. 

AgNOi 

AgNO. 

AgNO. 

0.000 
0.439 
0.878 
1.766 

3.184 
3.042 
2.926 
2.601 

3.612 

7.024 

14.048 

2.201 
1.799 
1.480 

(Namnann  and  Ruoker,  B.  1906,  88.  2293.) 
See  also  imder  AgNO,. 

Insol.  in  liquid  CO,.  (BUchner,  Z.  ph3r8. 
Ch.  1906,  64.  674.) 

Very  sol.  in  liquid  NH,.  (Franldiu,  Am. 
Ch.  J.  1898,  20.  829.) 

Sol.  in  4  pts.  boiling  alcohol. 

Sol.  in  10  pts.  alcohol.    (Dumas.) 

Sol.  in  11  pts.  alcohol  of  90%.    (Hager.) 

Solubility  in  100  pts.  alcohol  of  given  vol.  % 
att^ 


f 

95<^^ 

80% 

70% 

60% 

16 
60 
76 

3.8 

7.3 

18.3 

10.3 
42!o 

22.1 

30.6 
68.1 
89.0 

t« 

50% 

40% 

30% 

20% 

10% 

16 
60 
76 

36.8 

66.4 
98.3 
160 

73.7 

107 
214 
340 

168 

(Eder,  J.  pr.  (2)  17.  44.) 

100  pts.  absolute  methyl  alcohol  dissolve 
3.72  pts.  at  19**;  100  pts.  absolute  ethyl  al- 
cohol dissolve  3.1  pts.  at  19**.  (de  Bruyn,  Z. 
phys.  Ch.  10.  783.) 


Only  traces  are  sol.  in  absolute  alcohol  or 
ether.  100  pts.  of  a  mixture  of  1  vol.  alcohol 
(96  vol.  %)+l  vol.  pure  ether  dissolve  1.6 
pts.  AgNO,  at  16**:  100  pts.  of  2  vols,  alcohol 
+1  vol.  ether  dissolve  2.3  pts.  AgNO,. 
(Eder,  J.  pr.  1878,  (2)  17.  46.) 

Solubility  of  AgNO,  in  ethyl  alcohol +Aq 
at30^ 


%  by  wt.  HjO     %  by  wt.  alcohol    %  by  wt.  AgNO. 


27.0 
27.71 
30.80 
32.10 
31.40 
28.95 
27.91 
20.92 
6.83 


2.8 
13.67 
20.13 
26.85 
37.26 
44.54 
64.42 
86.64 


73.0 
69.49 
66.53 
47.77 
42.75 
33.79 
27.55 
14.66 
6.63 


(Schreinemakere,  Z.  phys.  Ch.  1909,  66.  571.) 

Solubility  of  AgNO,+KNO,  in  alcohol. 
See  under  KNO,. 

Sol.  in  methyl,  ethyl,  and  isobutyl  alcohols, 
CCI4,  CHCI,,  acetone  and  pjrridine.  (Wilcox, 
J.  phys.  Chem.  1910,  14.  587.) 

100  pts.  H,0  sat.  with  ether  dissolve  88.4 
pts.  A^NO,  at  16^.    (Eder,  I,  c.) 

Sol.  m  glycerine. 

Sol.  in  benzonitrile.  100  g.  benxonitrile 
dissolve  about  105  g.  AgNO,  at  18"*.  (Nau- 
mann  and  Schier,  B.  1914,  47.  1369.) 

1  pt.  acetonitnle  dissolves  about  1.5  pts. 
AgNO,.  (SchoU  and  Steinkopf,  B.  1906,  89. 
4398.) 

Easily  sol.  in  methvL  ethyl,  and  amyl 
amine.    (Shinn,  J.  phys.  Chem.  1907. 11. 538.) 

Sol.  in  acetone.  (Krug  and  M'Elroy,  J. 
Anal.  Ch.  6.  184.) 

0.36  pts.  are  sol.  in  100  pts.  acetone  at  14®. 
0.35    "    "     "     "  100  "         "       "  69*. 
(Lassyznski,  B.  1894,  27.  2287.) 

Sol.  in  acetone  and  in  methylal.  (Eidmann, 
C.  C.  1899,  II.  1014.) 

1  g.  AgNO,  is  sol.  in  227  g.  acetone  at  18®. 
Sp.  gr.  of  sat.  solution  1874* -0.798.  (Nau- 
mann,  B.  1904,  87.  4339.) 

Insol.  in  CS,.  (Arotowski,  Z.  anorg.  1894, 
6.  257.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann,  B.  1909,  42.  3790.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  aoetote.  (Naumann, 
B.  1904,  87.  3601.) 

Sol.  in  urethane.  (Castoro,  Z.  anorg.  1899, 
20.  61.) 

100  g.  CJS4  dissolve  0.022  g.  AgNO,  at  36*; 
0.044  g.  at  40.6®.  (linebarger,  Am.  J.  So. 
1896,  A.  48.) 

Mol.  weight  determined  in  piperidina, 
P3rridine  and  bensonitrile.  (Werner,  SS.  anorg. 
1897.1B.pp.l7j,23^^^J^gie 
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Solubility  of  AgNOt  in  pyridine  at  t^. 


G.  AgNo. 

t« 

per  lOCi  g. 
C»H»N 

Solid  phase 

-48.6'* 

0 

cja»N 

-50.5 

3 

it 

-53 

6 

tt 

-59 

9 

tt 

-65 

C,H,N+AgNO,^jatN 
AgNO,,  6C,faj^ 

-51.25 

ii.i 

-44 

11.7 

tt 

-40 

12.2 

tt 

-35 

12.6 

tt 

-30 

13.9 

<i 

-25 

17.6 

tt 

-24 

"     +AgN0b3C,H,N 

-22 

isls 

-10 

20.03 

tt 

0 

22.34 

tt 

+10 

27.21 

tt 

20 

33.64 

tt 

30 

40.86 

tt 

40 

53.52 

tt 

45 

62.26 

tt 

46 

63.06 

tt 

47 

66.35 

tt 

48 

70.85 

tt 

48.5 

••  +AgN0,j2C,H.N 
AgNO,,  2C  JEL^ 

45 

69!85 

50 

72.25 

tt 

60 

78.60 

tt 

70 

89.10 

tt 

80 

121.21 

tt 

87 

215.02 

tt 

80 

228.5 

tt 

74 

230.6 

tt 

74 

235.4 

tt 

80 

230.4 

tt 

87 

237.1 

tt 

90 

241.9 

tt 

100 

253.8 

tt 

110 

271.4 

tt 

♦  M.  pt. 

(Kahlenberg  and  Brewer,  J.  phys.  Ch.  1908, 
12.283.) 

SStwer  nitrate  acet^de,  AgNOi,  AgHCt. 

(Wilkerodt,  B.  1895,  28.  2106.) 

AgNOt,  AgsCs.  Ppt.  (Chavastelon,  C.  R. 
1897;  124. 1365.) 

2AgN0t,  AgsCt.    (Chavastelon.) 

SStwer  nitrate  ammonia,  AgNOi,  NH«. 

Partly  sol.  in  HsO;  rather  sol.  in  alcohol. 
SL  sol  in  ether.    (Reychler,  B.  16.  990.) 

Very  sol.  in  liquid  ammonia  below  — 'lO**. 
(Joannis,  C.  R.  1894, 118. 1151.) 

AgNOi.  2NHt.  Ekisily  sol.  in  HtO.  (Mit- 
adicnich.) 

IL  alcohol  dissolves  0.0383  g.mols.  (Kuri- 
bw,  C.  C.  1908.  II,  97.) 

AgNOfc  3NHt.  Completdy  sol.  in  HtO. 
(Rose,  Pogg.  20. 153.) 


Silver  nitrate  antimonide,  AgNOs,  AgsSb. 

Decomp.  at  once  by  HsO.  (Poleck  and 
Thtimmel,  B.  16.  2435.) 

Silver  nitrate  arsenide,  AgNOi,  AgiAs. 

Decomp.  at  once  by  HjO.  (Poleck  and 
ThUmmef.) 

Silver  nitrate  bromide,  AgNOi,  AgBr. 

Decomp.  immediately  bv  HtO  or  alcohol, 
with  separation  of  AgBr.    (Risse,  A.  111.  39.) 

Silver  nitrate  chloride,  AgNOi,  AgCl. 

Quickly  decomp.  with  HjO;  more  slowly 
with  absolute  alcohol;  not  decomp.  by  ether- 
alcohol.    (Reichert,  J.  pr.  92.  237.) 

Silver  nitrate  cyanide,  2AgN0i,  AgCN. 

Decomp.  by  HjO,  not  by  alcohol.  fHell- 
wig,  Z.  anorg.  1900,  86.  177.) 

Silver  nitrate  iodide,  AgNOs,  Agl. 

Cold  HsO  separates  Agl,  which  redissolves 
on  heating.  (Sttlrenberg,  Arch.  Pharm.  (2) 
143. 12.)  Sol.  in  little  HsO  without  decomp.; 
more  HsO  sepaiutes  Agl.  (Kremers,  J.  pr. 
71.  54.)  Insol.  in  absolute  alcohol.  Sol.  in 
cone.  AgNOi -fAq. 

2AgN0i,  Agl.  Sol.  in  little  but  decomp.  by 
more  boiling  HsO.    (Risse,  A.  111.  39.) 

Silver  nitrate  mercuric  oxide,  AgNOi,  2HgO. 

Decomp.   by   HsO.     Sol.   in  HNOi   and 

H,S04.    (Find,  Gaaz.  ch.  it.  1910,  41.  (2) 

548.) 

Silver  nitrate  phosphide,  3AgN0|,  AgiP. 

(Warren,  C.  N.  66. 113.) 
Silver  nitrate  sUidde,  4AgN0|,  AgSi. 

(BUohner,  Ch.  Ztg.  9.  484.) 
Silver  nitrate  silicate,  2AgN0i,  3Ag4Si04. 

Sol.  in  dil.  HNOi+Aq,  but  SiOs  separates 
out  alter  heating.  (Rousseau  and  Tite,  C.  R. 
114.  294.) 

Silver  nitrate  sulphide,  AgNOi,  AgsS. 

Decomp.  by  HsO.  (Poleck  and  ThCbnmel, 
B.  16.  2435.) 

Silver  nitrate  sulphocyanide,  2AgN0i, 
AgSCN. 
Decomp.  by  HsO,  not  by  alcohol.   (Hellwig, 
Z.  anorg.  1900,  26. 178.) 

Sodium  nitrate,  NaNOi. 

Deliquescent  in  moist  air.  Sol.  in  HsO  with 
absorption  of  heat.  75  pts.  NaNOi  mixed 
with  100  pts.  HtO  at  13.2**  lower  the  tempera- 
ture 18.5*    (RUdorflF,  B.  2.  68.) 


Sol.  in  1.58  ptfl.  HtO  at  —6* 

0.46 

2.89  •' 
1.12  • 
0.79  • 
1.14  " 
1.136' 
1.16  " 
2 


(Marx.) 


+119». 
2«. 
28*.  \  '  (Osann.) 
47«.  J 

18.5°.      (Kopp.) 
18  75°.     (Karet«n.) 
20°.    (Sohiff.  A.  109. 32«  > 

bigitized  \m^%y€f^[^ 
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100  pt8.  HtO  at  t**  diflBolve  pts.  NaNOs. 


t« 

Pts.  NaNO» 

t*> 

Pt8.  NaNO. 

—6 

68.80 

50 

111.13 

0 

79.76 

60 

119.94 

10 

84.30 

70 

129.63 

16 

87.63 

80 

140.72 

20 

89.66 

90 

163.63 

30 

95.37 

100 

168.20 

40 

102.31 

120 

226.30 

(Poggiale,  A.  ch.  (3)  8.  469.) 

100  pta.  HsO  at  1 19^  diaeolve  150  pta.  NaNOt.  (Grif- 
fith.) 

NaNO»+Aq  tat.  at  18.75*»  baa  1.3769  ep.  gr..  and  100 
pta.  HsO  have  diaaolved  88.001  pta.  NaNOi.  (Kar- 
sten.) 

NaNO«+Aq  aat.  in  cold  oontaina  33.3%  NaNOa. 
(Fourcroy.) 

NaNOi-fAq  aat.  at  12.5*  contains  34%  NaNOi. 
(Hamenfrata.) 

100  pta.  HsO  at  15.5"  diasolve  33  pts.;  at  52^,  100  pta. 
NaNOt.    (Ure'sDict.) 


100  pts.  Hrf)  dissolve  pts. -NaNOi  at  t^ 

t« 

PU.  NaNOi 

t* 

Pta.  NaNOs 

0 

13.9 
44.65 

73.0 

81.6 

110.6 

60.65 
99.9 
119.7 

126.5 
173.6 
211.4 

(Nordenskjdld,  Pogg.  136.  312.) 
100  pts.  HsO  dissolve  pts.  NaNOs  at  f". 


0 
10 
20 
30 
40 
60 
60 


Pta.  NaNOs 


70.94 

78.67 

87.97 

98.26 

109.01 

120.00 

131.11 


70 

80 

90 
100 
110 
119.4 


Pta.  NaNOs 


142.31 
163.72 
166.56 
178.18 
194.26 
213.43 


Solubility  in  100  pts.  HaO  at  t^ 


(Maumen^,  C.  R.  68.  81.) 

100  pts.  NaNOi +Aq  sat.  at  14**  contain 
43.88  pts.  NaNO,;  at  16*.  44.63  pts.  NaNOi. 
(v.  Hauer,  J.  pr.  98. 137.) 

100  pts.  H|0  dissolve  84.21-84.69  pts. 
NaNOs  at  16.6^  and  sat.  solution  has  sp,  gr. 
1.337-1.378.  (Page  and  Keightley,  Chem. 
Soc.  (2)  10.  666.) 

100  pts.  H,0  dissolve  pts.  NaNOs  at  t**. 


f 

Pta.  NaNOs 

t» 

Pts.  NaNOs 

0 

66.69 

18 

83.62 

2 

70.97 

21 

86.73 

4 

71.04 

26 

.90.33 

8 

75.65 

29 

92.93 

10 

76.31 

36 

99.39 

13 

79.00 

61 

113.63 

16 

80.60 

68 

126.07 

Solubility  is  constant  from  0"*  to  — 16.7*, 
when  Na>fO,-|-7H,0  separates  out.  (Ditte; 
C.  R.  aO.  1164.) 


0 
1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 
31 
32 
33 
34 
36 
36 
37 
38 
39 
40 
41 
42 
43 
44 
46 
46 
47 
48 
49 
60 
61 
52 
63 
64 
66 
66 
67 
68 
69 


Pta.  NaNOs 


72.9 

74.7 

76.4 

76.0 

76.7 

77.4 

78.1 

78.7 

79.4 

80.1 

80.8 

81.4 

82.0 

82.7 

83.4 

84.0 

84.7 

85.4 

86.1 

86.8 

87.6 

88.3 

89.0 

89.7 

90.3 

91.0 

91.8 

92.6 

93.2 

94.0 

94.9 

96.0 

96 

97 

98 

99 

100 

100 

101 

102 

102 

103 

104 

106 

106 

107 

108 

109 

110 

111 

112 

113 

114 

116 

116 

117 

118 

119 

120 

211 


60 

61 

62 

63 

64 

66 

66 

67 

68 

69 

70 

71 

72 

73 

74 

76 

76 

77 

78 

79 

80 

81 

82 

83 

84 

86 

86 

87 

88 

89 

90 

91 

92 

93 

94 

96 

96 

97 

98 

99 
100 
101 
102 
103 
104 
106 
106 
107 
108 
109 
110 
111 
112 
113 
114 
116 
116 
117 
117.6 


(Mulder,  Scheik.  VerhandeL  18S4.  83.) 
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Sat.  solution  at  b.-pt.  contains  216.4  pta.  NaNOa 
(Mulder) ;  218.5  pta.  NaNOa  (Marx) ;  213.4  pU.  NaNOa 
(Maumen6);  211.4  pta.  NaNOa  (Nordenskjdld) :  224.8 
pta.  NaNOa  (Legiand);  150  pto.  NaNOa  (Griffitha). 

Sat.  NaNOt+Aq  contains  at: 
120*      130*      172*      180*      199* 
66.8      67.5      77.1      78.1      82.0%  NaNO,, 

220**     250*     255*     290*      313*  (mpt.). 
83.5      89.5      91.5      97.5      100%  NaNO,. 
(£tard,  A.  oh.  1894,  (7)  2.  527.) 

100  g.  sat.  NaNO,+Aq  contain  42.47  g. 
NaNOs  at  0**.  (Coppadoro,  Rass.  Min.  1911, 
XVII,  85. 123.) 

100  g.  sat.  NaNOt+Aq  contain  49.16  g. 
NaNO,  at  dO"".  (Coppadoro,  Rass.  Min. 
1912,  37.  7.) 

100  g.  H,0  dissolve  92.14  g.  NaNO,  at  25^ 
(Haigh,  J.  Am.  Chem.  Soc.  1912.  84. 1148.) 

The  solubility  of  crystals  on  oifferent  faces 
has  been  determined  by  Lebrun.  (Belg.Acad. 
Bull.  1913.  953.) 

Sp.  gr.  of  NaNO,-f  Aq  at  19. 5^ 


%  NaNOa 


12.067 
22.726 
31.987 


8p.gr. 


1.0844 
1.1667 
1.2450 


%  NaNOa 


39.860 
46.251 


8p.gr. 


1.3176 
1.3805 


(Kremers,  Pogg.  96. 120.) 
Sp.  gr.  of  NaNO,+Aq  at  20.2*. 


%  NaNOa 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


8p.gr. 


1.0065 

1.0131 

1.0197 

1.0264 

1.0332 

1.0399 

1.0468 

1.0537 

1.0606 

1.0676 

1.0746 

1.0817 

1.0889 

1.0962 

1.1035 

1.1109 

1.1184 

1.1260 

1.1338 

1.1418 

1.1498 

1.1578 

1.1659 

1.1740. 

1.1822 


%  NaNOa 


26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 


8p.gr. 


1.1904 
1.1987 
1.2070 
1.2154 
1.2239 
1.2325 
1.2412 
1.2500 
1.2589 
1.2679 
1.2770 
1.2863 
1.2958 
1.3055 
1.3155 
1.3225 
1.3355 
1.3456 
1.3557 
1.3659 
1.3761 
1.3864 
1.3968 
1.4074 
1.4180 


(Sehiff,  calculated  by  Gerlach,  Z.  anal.  8, 


Sp. 

gr.  of  NaNO,-f  Aq  at  18*. 

%  NaNOa 

8p.gr. 

%  NaNOa 

8p.gr. 

5 
10 

1.0327 
1.0681 

20 

30 

1.1435 
1.2278 

(KoUrausch,  W.  Ann.  1879. 1.) 

r.  of  NaNO,+Aq  at  20%  oont 
mols.  NaNOs  in  100  mols.  HjO. 


Mola.  NaNOa 

Sp.gr. 

2 
5 

1.05980       * 
1.13813 

(Niool,  Phil.  Mag.  (5)  16.  122.) 


The  saturated  solution  boils  at  117.5*.  (Mulder.) 

118.9«».  (Griffitha.) 

119?.  (Marx.) 

119.4*.  (Maumen*.) 

119.7"  (NordenakjOld.) 

121».  (Legrand.) 

122-123«».   (Kremers.) 

NaNOt+Aq  fonns  a  crust  at  118^  and 
contains  194  pts.  NaNOt  to  100  pto.  H«0; 
highest  temp,  observed,  120.5"".  (0«rlach,lZ. 
anal.  26.  427.) 

B.-pt.  of  NaNOi+Aq  containing  pto.  NaNOt 
to  lOOpto.  HsO.  G^accoroing  to  Qer- 
lach  (Z.  anal.  26.  433);  L^according  to 
Legrand  (A.  oh.  (2)  69.  431). 


B.-pt. 


101* 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 


9 
18 
28 
38 
48 
58 
68 
78. 
89 
99. 
110. 


.5 


9.3 
18.7 
28.2 
37.9 
47.7 
57.6 
67.7 
77.9 
88.3 
98.8 
109.5 


B.-pt. 


112* 

113 

114 

115 

116 

117 

118 

119 

120 

121 


121. 

133 

144. 

156 

168. 

181 

194 

207. 

222 


120.3 
131.3 
142.4 
153.7 
165.2 
176.8 
188.6 
200.5 
212.6 
224.8 


50  pto.  NaNOt  mixed  with  100  pto.  snow  at 
— 1*  give  a  temp,  of  —17 .  5*.  (Rttdorflf,  Pogg. 
122.337.)  V  »    -» 

1^.  gr.  of  NaNOt+Aq  at  t*. 


O.  NaNOi  daa- 

solved  in  100  g. 

HiO 

O.  NaNOt  in 

100 1,  of  the 

solution 

f 

Sp.gr. 

4.166 
11.111 

25.000 

4 
10 
20 

17.8* 

13.9* 

12* 

1.0276 
1.0704 
1.1441 

(de  Lannoy,  Z.  phys.  Ch.  1895,  18.  465.) 
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Sp.  gr.  of  NaNO«-fAq  at  20.1^.  when  p=: 
per  cent  str^igth  of  sol.;  d  ==  observed 
density;    w=  volume    oonc.    in    grams 


per  CO. 


(lOO"^  / 


p 

d 

w 

42.05 

1.3380 

0.56267 

36.65 

1.2765 

0.45510 

31.72 

1.2407 

0.39365 

23.24 

1.1696 

0.27180 

17.370 

1.1228 

0.19505 

11.915 

1.0619 

0.12888 

9.665 

1.0656 

0.10300 

7.039 

1.0468 

0.07369 

4.241 

1.0273 

0.04357 

1.589 

1.0096 

0.01604 

(Barnes,  J.  phys.  Chem.  1898,  2.  545.) 

Sp.  gr.  2074"*  of  a  normal  solution  of  NaNOi 
- 1.05386;  of  a  0.5  normal  solution  - 1.02646. 
(Hugh,  J.  Am.  Chem.  Soc.  1912,  84. 1151.) 

Sp.  gr.  of  sat.  NaNOt+Aq  at  t*. 


*o 

O.  NaNOi  8ol. 

8p.gr. 

in  100  g.  HflO 

—10 

68.0 

1.342 

0 

43.0 

1.358 

10 

80.5 

1.377 

20 

88.0 

1.387 

30 

96.2 

1.406 

40 

104.9 

1.418 

60 

114.0 

1.437 

60 

124.6 

1.456 

70 

136.0 

1.467 

(Tschemaj,  J.  Russ.  Phys.  Chem.  Soc.  1912, 
44.  1565.) 

Sol.  in  66  pts.  HNO,:  in  32  pts.  2HN0,, 
3H,0  at  32^:  in  4  pts.  2HN0,,  3H,0  at  123^ 
(Schulti,  Zeit.  Ch.  (2)  6.  531.) 

Solubility  in  HNOi-f  Aq  at  O**. 


G.  per  100  cc.  of  ■olution 


NaNOa 


56.5 

54.2 

51.48 

48.42 

44.88 

41.44 

33.61 

29.86 

26.46 

20.00 

15.32 

10.97 


HNOi 


0.00 

1.67 

3.59 

5.55 

7.92 

10.65 

17.02 

20.33 

23.48 

30.26 

36.09 

44.76 


8p.gr. 


1.341 
1.338 
1.331 
1.324 
1.312 
1.306 
1.291 
1.285 
1.282 
1.276 
1.276 
1.291 


(Engel,  C.  R.  1887, 104.  911.) 


Solubility  of  NaNOt  in  NH^QH+Aq  at  15*. 


O.  per  100  g.  HiO 

Sp.  gr. 

NH« 

NaNOi 

13.87 

17.28 
20.38 

76.03 
73.99 
73.18 

1.263 
1.233 
1.212 

(Fedotieff  and  Koltunoff,  Z.  anorg.  1914,  Sf. 
261.) 


NaNO,+NarfX),.    (-See  Na,CO,.) 

Sol.  in  sat.  NH4CH-Aq. 

Very  rapidly  soL  in  sat.  BaClt+Aq  with 
pptn.  of  Ba(N0t)8. 

Sol.  in  sat.  KCl+Aq,  with  formation  of 
KNO,. 

Sol.insat.NH4NO,+Aq.    (See  NH4N0^) 

Sol.  in  sat.  Ba(NOi)t+Aq,  with  partul 
pptn.  of  Ba(NOi)i.    (See  Ba(NOt)i.) 

Sol.  in  sat.  Pb(NOt)t-|-Aq,  with  subsequent 
pptn.  of  Pb(NO,),.    (See  Pb(NO,),.) 

NaNO.-fKNO,. 

Sol.  in  sat  KNOt+Aq;  solution  thus  made 
at  18''  contains  54.33%  mixed  salt,  or  100  pts 
HsO  dissolve  118.98  pts.  mixed  salt.  vis. 
89.53  pts.  NaNOi  and  29.45  pts.  KNC 
(See  KNO,.) 

NaNO,+Sr(NO,),. 

If  Sr(NOi)f +Aq  sat.  at  14.6**  is  sat  with 
NaNOi,  100  pts.  HiO  dissolve: 


NaNOi    . 
Sr(NOi), . 


83.7 


66.4 
51.0 


117.4 


62.0 


(Mulder.) 


NaNOi+NaNOt.  iSee  under  NaNOj. 

NaNOi-fNaCl. 

100  pts.  HsO  dissolve  24.91  pts.  NaCl+ 
54.55  pts.  NaNOi »  79.46  pts.  of  Uie  two  siits 
at  20».    (Nicol,  Phil.  Mag.  (6)  81.  386.) 


100  pts.  HflO  dissolve  at  18.76*: 


1 

2 

3 

4 

5 

« 

NaCl. 
NaNO, 

36 

25.22 
52.89 

24.96 
52.84 

24.98 
52.82 

8d!6 

66.8 

2.  Sat.  NaCl+Aq  treated  with  NaNOi. 

3.  Sat.  NaNOi+Aq  treated  with  NaO. 

4.  Simultaneous  treatment  of  the  two  salts 
byHiO.    (Karsten.) 

6.  Excess  of  both  salts+Aq  warmed  snd 
cooled  to  20^    (Rttdojflf^^^^^?^.) 
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3(^ubaity  of  NaCl  with  addition  of  NaNOt 
at  15.5^ 


Sp.  , 


1.2025 
1.2305 
1.2580 
1.2810 
1.3090 
1.3345 
1.3465 
1.3465 


100  com.  contain  in  g. 


NaCl 


31.78 
27.89 
26.31 
23.98 
22.30 
20.40 
19.40 
19.67 


HtO 


88.47 
87.63 
86.25 
82.66 
80.42 
79.25 
77.37 
77.34 


NaNOt 


0.00 

7.53 
13.24 
21.58 
28.18 
33.80 
37.88 
37.64 


NaNOs  s^)arated  in  last  two  solutions. 

Nubility  of  NaNOt  with  addition  of  NaCl 
at  15*. 


Sp.  «r. 


1.3720 
1.3645 
1.3585 
1.3530 
1.3495 
1.3485 
1.3485 
1.3485 


100  ccm.  contain  in  g. 


NaNO* 


62.38 
56.56 
52.09 
47.08 
42.66 
39.90 
38.73 
38.02 


HtO 


74.82 
75.69 
75.71 
76.86 
76.96 
77.14 
77.15 
77.49 


NaCl 


0 

4.00 
7.24 
11.36 
15.33 
17.81 
18.97 
19.34 


NaCl  separated  in  last  two  solutions. 
(Bodl&nder,  Z.  phys.  Ch.  7.  360.) 

Solubility  of  NaNO,  in  NaCl+Aq  at  15** 


8p.«r. 


1.3720 
1.3645 
1.3585 
1.3530 
1.3495 
1.3485 
1.3485 
1.3485 


G.  per  100  cc.  sat.  lolution 


NaCl 


0 
4.0 

7.24 
11.36 
15.33 
17.81  , 
18. 97* 
19.34* 


NaNOt 


62.38 

66.76 

52.09 

47.08 

42.66 

39.90 

38.73* 

38. 02* 


HsO 


74.82 
75.69 
75.71 
76.86 
76.96 
77.14 
77.15 
77.49 


*  Solutions  sat.  with  both  salts. 
(BodlAnder,  Z.  phys.  Ch.  1891,  7.  361.) 

Solubility  of  NaNO,+NaCl  (g.  in  100  g.  H,0) 
at25*. 


NaNOt 

Naa 

SoUd  phase 

79.20 

8.39 

NaNO, 

68.38 

16.32 

u 

56.56 

23.74 

NaNO.+NaCl 

39.20 

27.66 

NaCl 

20.17 

31.48 

(( 

(Uyeda,  Mem.  Col.  Sc.  Kioto,  1910,  2.  245.) 


Solubility  in  NaCl-f  Aq  at  20%  30**.  40^  and 
91**.  Tables  given  in  the  original  show  that 
each  salt  diminishes  the  solubility  of  the 
other.  (Leather,  Mem.  Dept.  Agnc.  India, 
1914, 3. 177;  Chem.  Soc.  1915,  lOi:  (2)  13.) 

See  also  under  NaCl. 

NaNO,+NaOH. 
Solubility  in  NaOH-f  Aq  at  0^.     NaNO,- 
mols.  NaNOt  (in  ms.)  in  10  ccm.  of  solu- 
tion; NatO^mols.  NatO  (in  mg.)  in  10 
ccm.  of  solution. 


NaNOt 


66.4 
62.5 
57.15 
47.5 
29.5 
17.5 
13.19 
6.05 


NatO 


0 

2.875 

6.1 
12.75 
26 
39 

45.875 
60.875 


NaNOt 
+NaiO 


66.4 

65.375 

63.25 

60.25 

55.5 

56.5 

59.065 

6^.925 


8p.gr. 


1.341 
1.338 
1.333 
1.327 
1.326 
1.332 
1.356 
1.401 


(Engd,  Bull.  Soc.  (3)  6. 16.) 
Solubility  in  NaOH+Aq  at  0**. 


G.  per  100  oc.  solution 


NaOH 


0.0 

2.30 
4.89 
10.21 
20.83 
31.25 
36.76 
48.75 


NaNOt 


56.50 
53.19 
48.63 
40.42 
25.10 
14.89 
11.22 
5.15 


Sp.gr. 


1.341 
1.338 
1.333 
1.327 
1.326 
1.332 
1.356 
1.401 


(Engel,  I.  c.) 

Easily  sol.  in  KfS04+Aq  without  pptn. 

Easily  sol.  in  NaySOi+Aq  without  pptn. 

Sol.  in  MgS04+Aa,  at  first  to  a  clear  solu- 
tion, but  afterwards  NaNOs  is  pptd. 

Very  sol.  in  sat.  CuS04+Aq,  but  double 
sulphate  separates  out. 

Very  sol.  in  ZnS04-FAq  with  pptn.  of 
double  sulphate.    (Karsten.) 

Solubility  .of  NaNO«  in  NajSgOt+Aq  at  t**. 


25 


NaNOt 


33.31 

22.57 

4.22 


35.42 
25.40 
19.90 
18.02 
4.33 


NatStOt 


12.26 
23.41 
34.77 


12.72 
24.25 
31.81 
32.83 
40.50 


Solid  phase 


NaNO, 

"    +NaAO,,  5H,0 
NasStO,,  5HtO 


NaNO, 

"    -fNaAO,,  5H,0 
NaAO,,  5H,0 


(Kr^nann  and  Rothmund,  Z.  anorg.  1914, 
^DiPe-^by^OOgie 
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Very  sol.  in  liquid  NHj.  (Franklin,  Am. 
Ch.  J.  1898,  20.  m,) 

EasUy  sol.  in  liquid  HF.  (Franklin,  Z. 
anorg.  1905,  46.  2.) 

Hydrazine  dissolves  26.6  pts.  NaNOj  at 
12.5-13^    (de  Bruyn,  R.  t.  c.  1899,  18.  297.) 

gr.  diasolve  10.5  pts.  NaNO*; 
sp.  gr.,  0.38  pt.;  iiuol.  in 


100  pts.  alcohol  of  0.9 
0.872  sp.  gr..  6  pts.;  0. 


alcohol  of  0.817  n>.  gr.    (Kirwan.) 

100  pts.  alcohoiof  61.4%  by  weight  dissolve  21.2  pto. 
NaNO»  at  26'».    (Pohl.  W.  A.  B.  6.  600.) 

100  pts.  alcohol  of  62?  Tr.  dissolve  7.4  pU.  NaNOa  at 
19.5^ 

100  pts.  alcohol  of  93*^  Tr.  dissolve  0.93  pt.  NaNOt  at 
19.6*.    (Wlttstein.) 

100  pta.  alcohol  containing  %  alcohol  by 
weight  dissolve  pts.  NaNOi  at  15"*,  or  100 
pts.  solution  contain  %  NaNOt: 

10      20      30      40      60     80%  alcohol. 
65.3   48.8   35.5   25.8    11.4   2.8pts.*NaNO,. 
39.5   32.8  26.2   20.5   10.2   2.7%  NaNO,. 

.(SchifT.) 

100  pts.  wood-spirit  of  40%  dissolve  32.3 
pts.  NaNOt.    (Schiff,  A.  118.  365.) 

Solubility  in  alcohol  at  16.5*. 


100 

ccm.  contain  in  g. 

Sp.gr. 

Alcohol 

Water 

NaNOi 

1.3745 

0 

76.25 

62.20 

1.3162 

6.16 

70.82 

54.64 

1.2576 

11.60 

68.10 

46.06 

1.2140 

16.49 

65.04 

39.87 

1.1615 

22.17 

61.67 

32.31 

1.0855 

32.22 

52.92 

23.41 

1.0558 

37.23 

48.50 

19.85 

1.0050. 

43.98 

42.78 

13.74 

0.9420 

52.60 

32.13 

9.47 

0.9030 

60.00 

25.65 

4.65 

0.8610 

63.16 

21.31 

1.63 

(Bodl&nder,  Z.  phys.  Ch.  7.  317.) 

100  pts.  absolute  methyl  alcohol  dissolve 
0.41  pt.  at  25^ 

100  pts.  absolute  ethyl  alcohol  dissolve 
0.036  pt.  at  25**.  (de  Bruyn,  Z.  phys.  Ch.  10. 
783.) 

iSolubility  in  alcohol  at  40^. 


WH.  %  alcohol 

G.  NaNOa  per  100  g. 
alcohol +Aq. 

0 

104.5 

8.22 

90.8 

17.4 

73.3 

26.0 

61.6 

36.0 

48.4 

42.8 

40.6 

55.3 

27.1 

65.1 

18.1 

77.0 

9.4 

87.2 

4.2 

(Bathrick,  J.  phys.  Ch.  1896, 1.  162.) 


Solubility  in  alcohol  at  30*. 


G.  NaNOi 

per  100  g. 

Wt.  %  alcohol 

in  solvent 

Solution 

Water 

0 

49.10 

96.45 

5 

46.41 

91.15 

10 

43.50 

85.55 

20 

37.42 

74.75 

30 

31.31 

65.10 

40 

25.14 

55.95 

50 

18.94 

46.75 

60 

12.97 

37.25 

70 

7.81 

28.25 

90 

1.21 

12.25 

(Taylor,  J.  phys.  Ch.  1897, 1.  723.) 


Solubility  in  ethyl  alcohol  at  25''. 

(Concentration  of  alcohol  in  g.  mol.  per 
1000  g.  H,0.) 


Normality 

SolubiUty  in  1000 

Mol.  solubility 

1 

2 

920.30 
908.80 
896.60 
870.95 
825.35 

10.83 
10.70 
10.64 
10.24 
9.70 

(Armstrong  and  Eyre,  Pkt>c.  R.  Soc.  1910  (A), 
84. 127.) 


Very  si.  sol.  in  acetone.    (Krug  and  M'El- 
roy,  J.  Anal.  Ch.  6.  184.) 


Solubility  of  NaNOt  in  acetone  at  40®. 


O.  NaNO*  per  100  g. 

Wt.  %  acetone 

acetone  +  Aq 

0.0 

105 

8.47 

91.2 

16.8 

78.3 

25.2 

66.4 

34.3 

57.9 

44.1 

46.2 

53.9 

32.8 

64.8 

23.0 

76.0 

10.8 

87.6 

3.2 

(Bathrick,  J.  phys.  Ch.  1896, 1. 162.) 
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Solubility  of  NaNOt  in  acetone  at  30"* 


Wt.  %  acetone 
in  ■olvent 


0 

5 

9.09 
20 
30 
40 
50 
60 
70 
80 
90 


O.  NaNO*  per  100  g. 


Solution 


49.10 
46.96 
45.11 
40.10 
35.06 
29.80 
24.34 
18.65 
13.16 
7.10 
1.98 


Water 


96.46 
93.20 
90.40 
83.70 
77.20 
70.76 
64.40 
69.96 
60.60 
38.20 
20.20 


(Taylor,  Z.  phys.  Ch.  1897,  2.  723.) 


Sol.  in  f^lycerine. 

Inaol.  in  ethylamine.  (Shinn,  J.  phys. 
Chem.  1907, 11.  538.) 

Inaol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

Inaol.  in  benzonitrile.  (Naumann,  B.  1914, 
47. 1370.) 


Sodium    tliofitim    nitrate,    NaTh(NOt)»  + 
9H,0. 
Hydroscopic;  sol.  in  dil.  HNOt  and  Aq. 
(Meyer,  Z.  anorg.  1901,  27.  381.) 


Sodium  nitrate  sulphate,  NaNOs,  NaiS04+ 
VaHrf). 

Sol.  in  HsO.  (Marignac,  Ann.  Min.  (5)  12. 
44.) 

+HsO.    Min.  DcarapskUe. 


Sodium  nitrate  tungstosilicate,  3Na4WisSiO40. 
4NaN0,+^HA 
(Wyniboff,  Chem.  Soc.  1897,  72.  (2)  174.) 


100  pts.  HsO  dissolve  at  0%  39.5  pts. 
Sr(NO,),  (Mulder):  at  0%  40.16  pts.  Sr(NO,), 
(Poggiale);  at  0*,  43.1  pts.  Sr(NO,),  (Krem- 
ers);  at  100*,  101.1  pts.  Sr(NOi)t  (Mulder); 
at  100%  106.6  pts.  Sr(NO,)f  (Kremers,  Pogg. 
92.  499);  at  100%  119J26  pts.  Sr(NO,)t  (Fog- 
giale). 

Solubility  in  100  pts.  HtO  at  f*. 


Stronttam  nitrate,  Sr(NOt)t. 


Sol.  in  6  pt«.  oold.  and  0.5  pt.  boilinc  HtO.    (Dumas.) 

"  •*        0.5  "  "  (Wittetein.) 

•t  18J5*     (Abl.) 


2 

••      2  

100  pta.  aat.  Sr(NOa)t+Aq  at  1^20^  contain  45.49 
PC*.  SKNOt.    (V.  Hauer.  J.  pr.  98.  137.) 


0 

1 

2 

3 

4 

6 

6 

7 

8 

9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
31.3 
32 
33 
34 
36 


Pt«. 

Sr(NO»)i 


39.6 
41.2 
42.8 
44.3 
46.8 
47.3 
48.8 
50.3 
61.8 
63.4 
64.9 
66.6 
68.0 
69.6 
61.2 
62.8 
64.4 
66.0 
67.6 
69.2 
70.8 
72.5 
74.1 
76.8 
77.4 
79.0 
80.7 
82.4 
84.1 
86.8 
87.6 
89.5 
90.0 
90.2 
90.3 
90.5 
90.6 


37 
38 
39 
40 
41 
42 
43 
44 
46 
46 
47 
48 
49 
60 
61 
52 
63 
64 
66 
66 
67 
58 
69 
60 
61 
62 
63 
64 
66 
66 
67 
68 
69 
70 
71 
72 


Pts. 

x9 

Pts. 

8r(NOi)t 

Sr(NO»)« 

90.7 

73 

96.0 

90.8 

74 

96.2 

91.0 

75 

96.4 

91.1 

76 

96.6 

91.3 

77 

96.7 

91.4 

78 

96.8 

91.5 

79 

97.0 

91.6 

80 

97.2 

91.8 

81 

97.4 

91.9 

82 

97.6 

92.1 

83 

97.7 

92.2 

84 

97.9 

92.3 

86 

98.0 

92.5 

86 

98.2 

92.6 

87 

98.4 

.92.8 

88 

98.6 

92.9 

89 

98.8 

93.1 

90 

99.0 

93.2 

91 

99.2 

93.4 

92 

99.4 

93.6 

93 

99.6 

93.6 

94 

99.8 

93.8 

96 

100.0 

93.9 

96 

100.2 

94.0 

97 

100.4 

94.2 

98 

100.6 

94.3 

99 

100.9 

94.6 

100 

101.1 

94.6 

101 

101.3 

94.8 

102 

101.6 

94.9 

103 

101.8 

95.1 

104 

102.0 

96.2 

105 

102.3 

96.4 

106 

102.6 

96.6 

107 

102.7 

96.7 

107.9 

102.9 

96.9 

(Mulder,  Soheik.  Verhandel.  1864. 114.) 

Sat.  Sr(NOt)t+Aq  contains  at: 
—6*      +14*     20*       32* 
24.6      36.9      39.8      46.9%  Sr NO,, 


1 

pi.  8r<NO«)s  diawilTai  in  pts.  HtO  at  t<>. 

f 

Pta.HgO 

f 

Pu.HtO 

t« 

Pts.  HiO 

0 
10 

2.32 
1.73 

25 
50 

1.10 
1.02 

75 
100 

0.99 
0.94 

(Ki 

wnen,  1 

Pogg.  ft.  4 

99.) 

63* 
47.2 


66« 
47.8 


76* 
49.1 


94« 
60.4 


110* 

60.2%  SrNO,. 

(£taid,  A.  ch.  1894,  (7)  2.  628.) 


79.27  g.  anhydrous  Sr(NOt)s  are  sol.  in 
100  g.  HsO  at  25''.  (Parsons  and  Carson,  J. 
Am.  Chem.  Soc.  1910,  82.  1386.0 
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Solubility  of  Sr(NOt)i  in  H,0  at  t*. 


G.  8r(N0»)«  in 

8p.gr. 

f 

100  g.  HiO 

0.68 

40.124 

1.2866 

14.71 

60.867 

1.3938 

26.40 

82.062 

1.4883 

29.06 

87.648 

1.6110 

30.28 

88.677 

1.6144 

32.68 

88.943 

1.6141 

39.74 

90.086 

1.6128 

47.73 

91.446 

1.6116 

61.34 

93.866 

1.6105 

68.96 

96.676 

1.6106 

78.98 

97.866 

1.5109 

88.94 

100.136 

1.6117 

(Bwkeley  and  Appleby,  Proc.  R.  Soc.  1911, 

(A)  86.  603.) 

100  g.  of  the  sat.  solution  contain  at  20% 
41.43  g.  Sr(NOi)t.  (Findlay,  Chem.  Soc. 
1914, 106.  782.) 

Sp.  gr.  of  Sr(NO,),-f  Aq  at  19.6*. 


^O.), 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 


Sp.gr. 


1.009 
1.017 
1.026 
1.034 
1.041 
1.049 
1.059 
1.068 
1.076 
1.085 
1.096 
1.103 
1.113 
1.122 
1.131 
1.140 
1.160 
1.160 
1.170 
1.181 


SriffOth 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
36 
36 
37 
38 
39 
40 


Sp.gr. 


1.192 
1.202 
1.213 
1.223 
1.233 
1.246 
1.267 
1.268 
1.280 
1.292 
1.304 
1.316 
1.330 
1.340 
1.364 
1.367 
1.381 
1.396 
1.410 
1.422 


(Kremers,  calculated  by  Oerlach,  Z.  anal.  8. 
286.) 

Sp.  gr.  of  Sr(N03),-|-Aq  at  23.4^  a=no.  of 
gnns.  X}^  mol.  wt.  dissolved  in  1000 
gnns.  HjO;  b=8p.  gr.  if  a  is  Sr(NOi)f, 
4HtO.  H  mol.  wt.  -=  142;  c =8p.  gr.  if  a  is 
Sr(NOj),,  H  mol.  wt.-106. 


• 

b 

c 

a 

b 

c 

1 

2 
3 
4 

1.078 
1.146 
1.205 
1.267 

1.081 
1.155 
1.224 
1.284 

6 

6 

7 

1.303 
1.346 
1.383 

1.360 
1.407 

Sp.gr 

.  of  Sr(NO,),+Aq  at  17.5*. 

%  Sr(NOa)» 

Sp.gr. 

%  Sr(NO«)t 

8p.gr. 

10 
20 
30 

1.083 
1.180 
1.294 

40 
Sat.  sol. 
.... 

1.422 
1.62 

(Gerlaoh,  Z.  anal.  27.  283.) 
Sp.  gr.  of  Sr(NO,),-f  Aq  at  t*. 


t* 


14.0* 
14.3** 
14.5* 
14.6* 
14.6* 
14.4* 


%  Sr(NOa)i 


6 
10 
16 
20 
25 
34.33 


Sp.gr. 


1.0420 
1.0869 
1.1319 
1.1816 
1.2364 
1.3470 


(Long,  W.  Ann.  1880, 11.  39.) 


Sp.  ^t.  of  Sr(NOt)t+Aq  at  room  tonp. 
containing: 

10.29      21.19      32.61%  Sr(NO,),. 
1.0885      1.124      1.3067 

(Wagner,  W.  Ann.  1883, 18.  266.) 


Sp.  gr.  of  Sr(NO,),-fAq  at  26* 


Concentration  of 

8r(NO»)»+Aq 

Sp.gr. 

1-nonnal 

Vr-      " 

1.0822 
1.0419 
1.0208 
1.0104 

(Favre  and  Valson,  C.  R*  79.  968.) 


(Wagner,  Z.  phys.  Ch.  1890,  5.  40.) 


Sr(NOi)t-l-Aq  containing  10.50%  Sr(NOi), 
has  8p.gr20*/20*  =  1.0905. 

Sr(NO,),-|-Aq  containing  26.61%  8r(N0J, 
has  sp.  KT.  20*/20*-lJ2440. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  279.) 


Sp.  gr.  of  Sr(NOi)s+Aq  at  20*  containxng 
M  g.  mols.  of  salt  pa*  liter. 
M         0.01  0.026        0.05  0.076 

Sp.  gr.  1.001626  1.004207  1.008391  1.013646 

M        0.10         0.26         0.60         0.75 
Sp.  gr.  1.016834  1.04201     1.08312     1.12386 


M 


1.00 


(Jones  and  Pearce,  Am.  Ch.  J.  1907,  38.  70&) 
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B.-pt.    of    Sr(NO|)f+Ati,    containing    pts. 
Sr(NOi)f  to  100  pts.  H,0. 


B.-pt. 


100.6** 

101 

101.5 

102 

102.5 

103 

103.5 


Pt«. 
Sr(NO«)s 


12 
24 

34.8 

45 

54.4 

63.6 

72.6 


B.-pt. 


104** 

104.5 

105 

105.5 

106 

106.3 


Pt«. 

8r(N0i), 


81.4 

89.6 

97.6 

105 

112.2 

116.5 


(Gerlach,  Z.  anal.  26.  448.) 

Sat.  Sr(NOs)s+Aq  boils  at  106.8\and  con- 
tains 112.9  pts.  salt  to  100  pts.  HsO.  (Grif- 
fiths.) 

Sat.  Sr(NO,),-hAq  boils  at  107.5-108** 
(Kremers);  107.9^  (Mulder). 

Sat.  Sr(NOi)t-f  Aq  forms  a  crust  at  106.3% 
and  contains  116.5  pts.  Sr(NOi)a  to  100  pts. 
HjO:  highest  temp,  observed  was  107*. 
(Gerlach,  Z.  anal.  26.  427.) 

V&ry  si.  sol.  in  cone.  HNOi  or  HCl+Aq. 
(Wurti.) 

Insol.  in  HNOi+Aq.  (Schultz,  Zeit.  Ch. 
(2)  6.  537.) 


Solubility  in 

Sr(OH),,  8H,0+Aq  at  25\ 

Sp.  gr.  25726'» 

G.SrOaa 

Sr(OH)smlOOK. 

HiO 

0.  Sr(NOa)t  in 
100  g.  HsO 

1.492 
1.494 

0.38 
0.78 

79.47 
80.83 

(Parsons,  J.  Am.  Chem.  Soc.  1910,  82.  1388.) 

Very  sol.  in  liquid  NH|.  (Franklin,  Am. 
Ch.  J.  1898,  20.  829.) 

Sol.  in  8500  pts.  absohite  alcohol.  Sol.  in 
60,000  pts.  of  a  mixture  of  1  pt.  ether  and  1 
pt.  aloohol.    (Rose,  Pogg.  110.  296.) 

Sol.  in  4189  pts.  abs.  alcohol  and  in  199.87 

yts.  ordinary  rectified  spirits.    (Hill,  Pharm. 
.  1888  (3)  19.  420.) 

Solubility  in  ethyl  alcohol -{-Aq  at  25"*. 


%  CtHiOH  in 
the  oolTent 


99.4 

79.2 

59.9 

40,65 

20.6 

18.8 

16.25 

15.05 

10.0 

6.0 

0 


%  CsHiOH  in 
the  solution 


99.38 

77.15 

53.6 

32.35 

13.8 

12.35 

10.45 

9.5 

6.0 

3.45 

0 


%  Sr(NO»)t  in 
the  solution 


0.02 
2.60 
10.5 
20.5 
33.2 
34.3 
35.7 
36.7 
40.05 
42.7 
46.6 


Sr(NOt)t  is  the  solid  phase  in  the  solutions 
rhidi  are  rich  in  alcohol;  Sr(NOt)t+4HiO  in 


the  solutions  which  contain  small  amoimts  of 

alcohol. 

(D'Ans  and  Siegler,  Z.  phys.  Ch.  1913, 82. 39.) 

Not  completdy  insol.  in  boiling  amyl 
alcohol,  30  com.  dissolving  about  1  mg. 
(Browning,  Sill.  Am.  J.  148.  52.) 

Pafectly  anhydrous  Sr(NOi)i  is  sol.  in 
83044  pts.  absolute  ether-alcohol  (1  :  1). 
(Fresemus,  Z.  anal.  82.  190.) 

Solubility  in  organic  solvents. 


Solvent 


Methyl  alcohol 
Ethyl  alcohol 
Propyl  alcohol 
Isobutyl  alcohol 
Amyl  alcohol 
Acetone 


%  Sr(NO«)i  in  the 
solution  at  25* 


1.26 

0.02 

0.02 

0.01 

0.003 

0.02 


(D'Ans  and  Siegler,  Z.  phys.  Ch.  1913, 82. 44.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  benzonitrile.  (Naimiann,  B.  1914, 
47.  1370.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899.  II, 
1014.J 

Difficultly  sol.  in  acetone.  (Naumann,  B. 
1904,  87.  4&8.) 

The  composition  of  the  hydrates  formed 
by  Sr(NOt)t  at  different  dilutions  is  calcu- 
lated from  determinations  of  the  lowoing  of 
the  fT.'pt.  produced  by  Sr(NOt)t  and  of  the 
conductivity  and  sp.  gr.  of  Sr(N0t)j4-Aq. 
(Jones,  Am.  Ch.  J.  1905,  84.  305.) 

+4HtO.   Efflorescent. 

Solubility  in  ethyl  aloohol -f-Aq  at  25"". 


%  C«H»OH  in 

%  CtHtOH  in 

.  %  8r(N0»)i  in 

the  solvent 

the  solution 

the  solution 

0 

0 

44.25 

i 

1.7 

42.8 

2.6 

42.1 

iMT 

4.95 

40.4 

16.0 

7.95 

37.6 

20 

12.35 

34.3 

(I^Ans  and  Sieglw ,  Z.  phys.  Ch.  1913, 82. 39.) 

TeDurhtm  nitrate,  basic,  4TeOt,  NsOi+ 
l34Hrf). 
Vcay  hynosoopio.  Easily  deoomp.  by  H«0. 
SoL  in  HNOs+Aq,  but  more  soL  when  dil. 
than  cone.  (Klan  and  Morel  Bull.  Soc.  (2) 
48.205.) 

TeDurhtm  nitrate,  TeNOi.  ^  ^ 

Sol.  in  acetone.    (Eidmann,  C.  C.  1899. 11, 
1014.) 
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TeiMim  nitrate,  Tb(N0t}t+6H|0. 

Sol.  in  HtO.    Sol.  in  alcohol.    (Urfoain,  C. 
R.  1008, 146. 128.) 

Tliallout  nitrate,  TlNOs. 

1  pt.  TlNOt  diaaolves,  acoording  to  C» 
Crookes;  L-^Lamy: 

at  16*     18***    58*    107* 
in  9.4    10.3    2.3    0.17pt8.H,O. 
C       L        L       L 

Sat.  TlNOi+Aq  contains  at: 
3.6*        18*        32**        68*        96* 
4.2         8.8       13.2      30.4      74.6%  TINO, 

107**      135*      145*      150*       165* 
86         96       96.2      96.6        97%  TINO,. 
(fitard,  A.  ch.  1894,  (7)  2.  627.) 

Solubility  in  HtO  at  t**. 


• 

t^ 

G.  TINOi 

g.  mol.  TlNOs 

in  100  g.  HsO 

in  IL 

0 

3.91 

0.149 

10 

6.22 

0.230 

20 

9.66 

0.367 

26 

0.433 

30 

i4.3 

0.622 

40 

20.9 

0.766 

60 

30.4 

1.07 

60 

46.2 

1.68 

70 

69.6 

2.29 

80 

111 

3.40 

90 

200 

6.32 

100 

414 

8.29 

106 

694 

10.26 

(Berkel^,  Trans.  Roy.  Soc.  1904,  808.  A, 
211.) 

Sp.  gr.  of  T1N0,+Aq  at  26*. 


Concentration  of 
TlNOi+Aq 


^/r-normal 

v.-   " 


Sp.  gr. 


1.0662 
1.0283 


(Wagner,  Z.  phys.  Ch.  1890,  6.  40.) 

Solubility  of  T1N0,+KN0,.    (SeeKNOt.) 
Insol.  in  alcohol.    (Lamy.) 
Sol.  in  acetone.    (Eidmann,  Dissert.  1899: 
Namnann,  B.  1904,  37.  4328.) 

ThaUotts  hydrogen  nitrate,  TlNOt,  2HN0t. 
(Wells,  Am.  Ch.  J.  1901,  86.  273.) 
T1N0,,3HN0,.    (Ditte.) 

Thallic  nitrate,  Tl(N0t)t+3H,0. 

Effloresces  in  the  air.  (Meyer,  Z.  anorg. 
1900  84.  361.) 

+6HtO,  or  8H«0.  Ddiquesceot.  Sol.  in 
H«0. 


ThaUotts  tfaaUic  nitrate,  2T1N0|,  Tl(NOi)t. 

Decomp.  by  H,0.  (Wdls,  Am.  Ch.  J. 
1901,  26.  278.) 

Thallous  oranyl  nitrate,  Tl(UOi)(NOt)t. 

Decomp.  in  moist  air.  Decomp.  by  HsO. 
(Meyer,  B.  1903,  36.  4068.) 

Thorium  nitrate,  ThOt,  2NtO»+6H,0. 

Crystallised.  SI.  hydroscopic.  (Fukse, 
Zeit.  ansew.  Ch.  1897, 10.  116.) 

-f  12HtO.  Very  deliquescent,  and  sol.  b 
HtO  and  alcohol. 

Difficultly  sol.  in  acetone.  (Naimiann,  B. 
1904,  37.  4^.) 

Thorium  zinc  nitrate,  ZnTh(NO,)f+8HiO. 

Sol.  in  HNOt]  very  hydroscopic.  (Meyer, 
Z.  anorg.  1901,  87.  386.) 

Thulium  nitrate,  Tms(NOi)c+8HtO. 

Deliquescent.  Can  readily  be  cryst.  from 
HNOi.  (James,  J.  Am.  Chem.  Soc.  1911, 81 
1344.) 

Tin  (stannous)  nitrate,  basic,  2SnO,  N|0». 

Difficultly  sol.  with  partial  decomp.  in  HsO. 
(Weber,  J.  pr.  (2),  86. 121.) 

Tin  (stannous)  nitrate,  Sn(NOt)s+20H,O. 

Deliquescent,  and  easily  decomp.  (Weber, 
J.  pr.  (2)  86. 121.) 

Tin  (stannic)  nitrate,  basic,  4SnOt,  N«Oi+ 
4H,0. 
(Thomas,  Bull.  Soe.  1896  (3)  16.  312.) 

Tin  (stannic)  nitrate,  Sn(N0t)4. 

Sol.  in  HsO,  but  decomp.  very  soon  oo 
standing.  Stablein  presence  of  cone.  HNOi+ 
Aq  at  90%  but  decomp.  at  lOO"".  (Monte- 
martini,  Qasz.  ch.  it.  88.  384.) 

Insol.  in  moderatdy  cone.  HNOt;  readihr 
decomp.  by  H,0.  (Engd,  C.  R.  1897ri». 
710.) 

Tftantom  nitrate,  6TiOt,  NflOi+6H«0. 

Sol.  to  a  sh^t  miUdness  in  cold  HsO. 
Dec(»np.  on  boihng.   (Men,  J.  pr.  99. 167.) 

IJranyl  nitrate,  basic. 
Sol.  in  HsO.    (Ordway,  SilL  Am.  J.  (2)  8i 

209.) 

XJnnyi  nitrate,  U0t(N0i)t. 

+H,0.  (de  Forcrand,  C.  R.  1913,  lH 
1046.) 

SoL  in  fuming  HNOt  from  ^diidi  it  eso 

-^^A  62.39%  is  sol  in  dry  ether  at  T. 
64.26%  "  WAq'\c   "      "  l(r. 
(Lebeau,  Bull  Soc.  i9np(4)  9.  300.) 
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+2H,0.    (VasUieff,  C.  C.  1910,  H.  1627.) 
+3Hrf).    Mpt.  121.5*.    (VasUieff.) 
Ciyst.  out  of  hot  HNOi-f  Aq.    (Ditto.) 
100  pts.  HNOi  dissolve  39  pta.  at  14**. 
(Ditte,  A.  ch.  1879,  (5)  18.  337.) 

H-4H,0.   (de  Coninck,  C.  C.  1901, 1. 1364.) 
+6HsO.    Deliquescent  in  moist,  and  efflo- 
rescent in  dry  air.   Sol.  in  0.5  pt.  cold  HfO,  in 
0.3  pt.  absolute  alcohol,  and  in  4.0  pts.  ether. 
CBucholz.) 

Melts  in  crystal  HiO  at  59.4**.    (Ordway.) 
1  pt.  is  sol.  in  2  pts.  HtO  at  12.9**-14.2'*. 
(de  Coninck,  C.  R.  1900,  131.  1220.) 

Solubility  in  HfO  at  t^ 


—18.1 
—12.1 
—  2.2 

0 
+12.3 
26.6 
36.7 
46.2 
71.8 


%  by  wt.  UO«(NOi)t.  6HiO 


64.90 
58.00 
62.13 
63.01 
67.36 
72.83 
78.05 
82.96 
86.32 


(Vasilieff,  J.  Russ.  Phys.  Chem.  Soc.  1910, 
42.  670.) 

Sp.  gr.  of  (UOt)(NO,),+Aq  at  t^ 


11.5 
12.4 
15.1 
14.1 
16.7 
14.1 
16.7 
15.2 
16.5 
16.2 
13.7 
11.6 
14.6 
11.3 
12.5 
13.2 


,  wit 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 


Sp,  gr. 


1.0049 

1.0096 

1.01401 

1.0187 

1.0230 

1.8281 

1.0236 

1.0378 

1.0410 

1.0462 

1.0504 

1.0560 

1.0594 

1.0643 

1.0680 

1.0718 


Sp.  gr.  of  solution  in 

H,S04+Aq. 

Pt«.  of  salt  in 

100  pts.  H.S04 

sp.  gr.  1.138 

Ipt. 

2pto. 

3pU. 

4  pts. 

5  pts. 

Temp. 

11. 2« 

11. 8** 

lo.r 

12. C 

U.4'» 

Sp.  gr.  of  solution 

1.1427 

1.1450 

1.1511 

1.1540 

1.1576 

(de  Coninck.) 

Very  sol.  in  dil.  HBr  and  selenic  acid 
(d-1.4).  Sol.  in  cone.  H,S04,  HNO,,  dil. 
HCl  and  less  sol.  in  cone.  HCl.  (de  Coninck, 
C.  R.  1900, 131.  1220.) 

Sp.  gr.  of  solution  in  HBr+Aq  of  sp.  gr.  1.21. 


(de  Coninck,  C.  R.  1900, 131. 1219.) 

^.  gr.  of  a  sat.  aq.  solution  - 1.7636  at  17^ 
containing  64.77%  U0i(N0t)t. 

Sp.  gr. -1.0267  when  2.80%  U0t(N0t)s 
is  present.    (Vassiliev,  C.  C.  1912. 1,  1430.) 


Sp.  gr.  of  solution  in 

HNO,-fAq. 

Pts.  of  salt  in 

100  ptc  HNOs 

■p.  gr.  1.153 

1 

2 

3 

4 

5 

T«Dp. 

11.0» 

U.8** 

11. 3» 

12.0» 

11. 0'^ 

8p.  srof  the  so- 
lutioD 

1.1586 

1.1S14 

1.1603 

1.1608 

1.1751 

8p.gr. 

%  salt  dissolved 

1.2122 
1.2168 
1.2198 
1.2250 
1.2305 

1 
2 
3 
4 
5 

(de  Coninck,  Belg.  Acad.  Bull.  1901.  222.) 

Insol.  in  KOH+Aq,  NaOH-f  Aq  or  NH4OH 
-fAq.  Sol.  in  lime  water,  (do  Coninck,  C.  R. 
1900, 131. 1220.) 

SI.  attacked  by  liquid  NHj.  (Gk»re,  Am. 
Ch.  J.  1898,  SO.  830.) 

At  16^  uranyl  nitrate  is  sol.  in  comm. 
methyl  alcohol,  dil.  and  cone,  ethyl  alcohol, 
propyl  and  isobutyl  alcohol,  comm.  amy! 
alcohol,  acetone,  ether,  ethyl  acetate^  dil. 
and  cone,  formic  acid  and  dil.  acetic  acid;  si. 
sol.  in  comm.  essence  of  terebenthine;  insol. 
in  benzene  (cryst.),  comm.  toluene  and  xylene, 
ligroin.  CHClt,  glycmne  and  CSs.  (de  Con- 
inck, C.  R.  1900, 181.  1220.) 

1  pt.  is  sol.  in  66  pts.  methyl  alcohol  at  ca. 
11.8*. 

1  pt.  is  sol.  in  30  pts.  ethyl  alcohol  (86*")  at 
ca.  12.9*. 

1  pt.  is  sol.  in  66  pts.  acetone  at  ca.  12.0^. 

1  pt.  is  sol.  in  6.6  pts.  acetic  add  (d  » 1.036) 
at  ca.  14.26^ 

(de  Coninck,  C.  R.  1900, 181.  1304.) 

1  pt.  sol.  in  23.5  pts.  methyl  alcohol  at  11.2''. 
1  "     "  "16.0  "   ether  "  11.9*. 

1  "     "  "18.4  "   ethyl  acetate    "  10.3*. 
1  "     "  "  6.3  "   oonc.  formic  acid  at 
15.1*. 

(de  Coninck,  C.  R.  1901, 182. 91.) 

Sp.  gr.  of  solution  in  comm.  methyl  alcohol 
atf. 


(de  Coninck,  C.  R.  1901, 138.  90.) 


11 

12.9 

12.2 

10.7 

12.8 


Sp.  gr.  referred 
toHsO 


0.8902 

0.8938 
0.9003 
0.9068 
0.9108 


(de  Coninck,  C.  R.  1900, 131. 1304.) 
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Sp.  gr.  of  solution  in  ethyl  alcohol  (85"*)  at  t*". 
ds=sp.  gr.  referred  to  alcohol, 
di  =8p.  gr.  referred  to  HjO. 


t« 

%8alt 

di 

d, 

11.9 

1 

0.8918 

1.0060 

12.2 

2 

0.8979 

1.0127 

11.6 

3 

0.9023 

1.0177 

13.1 

4 

0.9056 

1.0227 

11.7 

5 

0.9131 

1.0280 

(de  Coninck,  C.  R.  1900, 181.  1219.) 

Sp.  gr.  of  solution  in  acetic  acid  (d^s  1.055) 
att^ 
di  =8p.  gr.  referred  to  HtO. 
ds~sp.  gr.  referred  to  acetic  acid. 


t** 

%»lt 

di 

d, 

14.0 

1 

1.0387 

1.0034 

13.8 

2 

1.0434 

1.0080 

14.8 

3 

1.0469 

1.0100 

16.9 

4 

1.0505 

1.0148 

14.6 

5 

1.0564 

1.0205 

10.4 

6 

1.0626 

1.0265 

11.7 

7 

1.0662 

1.0300 

(de  Coninck,  C.  R.  1900, 181.  1304.) 

When  excess  of  U0s(N0i)t  is  shaken  with 
ether  at  7^  two  layers  are  formed,  the  ether 
layer  containing  59  g.  salt  per  100  g.  solution 
and  the  aqueous  layer  62.5  g.  salt  per  100  g. 
solution.    (Ld>eau,  C.  R.  1911, 162.  440.) 

Sol.  in  nearly  all  proportions  in  glycerine. 
(Postans,  Pharm.  J.  1883,  (3)  18.  752.) 

Sol.  in  methyl  acetate  (Naiunann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1904^  87.  3601.) 

Sol.  m  acetone.  (Eidmann,  C.  C.  1899. 
II,  1014:  Naumann,  B.  1904,  87.  4328.) 

-fl8H,0.  Sat.  ag.  solution  has  D17717**  = 
1.7536.  (Vasilieff,  J.  Russ.  phys.  Chem.  Soc. 
1911,  48.  1183.) 

Uranjd  nitrate  ammonia,   (U02)(N0i)s, 
2NH,. 
(v.  Unruh,  Disso-t.  1909.) 
(UO,)(NO,),,  3NH,.    (v.  Unruh.) 
(UO,)(NO,)„  4NH,.    (V.  Unruh.) 

Uranyi  nitrate  phosphate,  UOsH4(P04)t, 
U0,(N0,),-fl4H,0. 
Easily  sol.  in  warm  HjO,  with  gradual 
decomp.  Easily  sol.  in  HNOj,  HCl,  or 
HtS04H-Aq.  Sol.  in  acetic  acid  with  decomp. 
(HeinU,  A.  161.  216.) 

Dtvanadyl  nitrate  (?). 

Known  only  in  solution.  Decomp.  on 
evaporation. 

Ytterbium  nitrate,  basic. 
Easily  sol.  in  HsO. 


Ytterbium  nitrate. 

Very  sol.  in  HtO. 

-f 3HfO.  Ppt.  (Cleve,  Z.  anorg.  1902, 
82.  140.) 

-f4H,0.    (Cleve.) 

Yttrium  nitrate,  basic,  2Y,0t,  3N,Ot+9HsO. 
Deliquescent  in  moist  air.  Deoomp.  by 
cold  or  boiling  HtO.  Sol.  in  a  solution  of 
yttrium  nitrate  without  deoomp.  (Bahr  and 
Bunsen,  A.  187.  1.) 

Yttrium  nitrate,  Y(NOj)i+6HtO. 

Easily  sol.  in  HtO,  alcohol,  or  eUier. 
(Cleve.) 

141.6  grams  are  sol.  in  100  grams  HtO  si 
25**.  (James,  J.  Am.  Chem.  Soc.  1910,  81 
876.) 

Zinc  nitrate,  basic,  8ZnO,  NtO»+2HsO. 

Insol.  in  HtO.    (Grouvelle,  A.  ch.  1».  137.) 

^ZnO,  N,0»-f8H,0=Zn(N0,),,  5Zn(0H), 
-f3H,0.    (Bertels,  J.  B.  1784.  274.) 

5Zn0,  N,0»+5J^,0.  Insol.  in  odd, 
somewhat  sol.  in  hot  HtO.     (Havermann.) 

-f  6H,0.  Slowly  decomp.  by  cold  HiO. 
(Rousseau  and  Tite.) 

9ZnO^  2N,0*.  Decomp.  by  H,0.  (Vogd 
and  Reischauer,  N.  Jahrb.  Pharm.  11.  137.) 

4Zn0,  NtO,-f2H,0.    (Schindler.) 

-f3HtO.  (Ordway.  SiU.  Am.  J.  (2)  82. 14; 
Gerhardt;  J.  Pharm.  (3)  12. 61.) 

Insol.  m  HtO;  sol.  in  dil.  adds.  (Athao- 
asesco,  Bull.  Soc.  1896,  16.  1060.) 

2ZnO,  NtOi +3HtO.  Deoomp.  by  HA  •»! 
slowly  by  alcohol.    (Wells,  Am.  Ch.  J.  9. 304.) 

7ZnO,  4N,0»+14HtO-4Zn(NO,),, 
3Zn(OH)t-fllHtO.    (Bertels.) 

Zinc  nitrate,  Zn(NOt)t. 

Very  deliquescent.  Easily  sol.  in  H|0  or 
alcohol. 

Sp.  gr.  of  Zn(NOi)t+Aq.  F.  ^according  to 
Franz  (J.  pr.  (2)  6. 274)  at  17.5*;  O.  -accord- 
ing to  Oudemans  (Z.  anal.  7. 410)  at  14"": 

5  10  15%Zn(N0,)i, 

F.        1.0496       1.0968       1.1476 
O.       1.0425        1.087        1.1355 


F. 
O. 


20 
1.2024 
1.1875 


25 
1.2640 
1.245 


30%Zn(NOi)i, 
1.3268 
1.305 

50%Zn(NOJt. 
1.5984 


35           40           45 
F.  1.906    1.4572    1.5258 
0 

Calculated  for  Zn(NOi)t-f  6H,0: 
10  20  30         40        50%  salt 

1.05361    1.1131    1.1782    1.2496    1.3292 
(OudemlBms.) 

Zn(NOi)t+Aq  when  heated  soon  deooo- 
poses,  with  formation  of  an  JnsqL  basic  salt 
(Ordway.)       digitized  by  V^UOgllL 
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Sp.  9'.  of  Zn(N0i)f4-Aq  at  room  temp, 
containing: 

16.955      30.626      44.5%  Zn(NOi)«. 
1.1155      1.2291      1.4367 

(Wagner,  W.  Ann.  1883, 18. 270.) 
Sp.  gr.  of  Zn(NO,),+Aq  at  25^ 


(Wagner,  Z.  phys.  Ch.  1890, 6. 40.) 
Sp.  gr.  of  Zn(NO,)«+Aq.  at  16^ 


H  Zn(NOa)t  g.  per  1000 
g.  of  solution 


0.0000 

0.9950 

2.0061 

4.1535 

8.1824 

17.7760 

34.5920 

68.6780 


Sp.  gr.  16«/16« 


1.000000 
1.000814 
1.001646 
1.003413 
1.006733 
1.014702 
1.028890 
1.058644 


+6HjO. 

Solubility  in  HfO. 

Sat.  solution  contains  at: 


—18*' 
44.63 

0* 
48.66 


+12.5**      18** 
52.00      53.50 


(Dijken,  Z.  phys.  Ch.  1897,  24. 108.) 

Sp.  gr.  of  Zn(NOi)j+Aq  at  17.3*',  when  p  = 
per  cent  strength  of  solution;  d» observed 
density;  w»v(Mume  cone,  in  grams  per  cc. 


p 

d 

w 

47.28 

1.5504 

0.73310 

41.32 

1.4579 

0.60240 

30.86 

1.3136 

0.40635 

29.21 

1.2933 

0.37780 

19.65 

1.1830 

0.23246 

14.39 

1.1284 

0.16232 

11.36 

1.0988 

0.12478 

7.091 

1.0597 

0.07615 

5.923 

1.0491 

0.06213 

1.574 

1.0118 

0.01593 

1.210 

1.0087 

0.01221 

(Barnes,  J.  Phys.  Chem.  1898, 2. 545.) 

Very  easily  sol.  in  liquid  NHt.  (Franklin, 
Am.  Ch.  J.  1898,  20.  830.) 

+lJiHfO.  100  pts.  HNO,  dissolve  28 
pts.  at  13**;  55  pts.  at  55**.  (Ditte,  A.  ch. 
1879,  (6)  18. 336.) 

+2H,0.    (VasiUeff,  C.  C.  1909,  H.  1966.) 

-f3Hrf). 

Solubility  in  HjO. 

Sat.  solution  contains  at: 
37**      40**      41*      43*        45.5*' mpt. 
66.38  67.42  68.21  69.26  77.77%  Zn(NO,),. 
(Funk,  Z.  anorg.  1899,  20.  401.) 


—1  ^^       ^—13*  ,10^ 

45.26     45.61       45.76%Zn)NO,),, 

26" 

56.90%  Zn(NO«)„ 

36.4"  (mpt.)         36**  33.5** 

63.63  64.73       65.83%  Zn(NOt),. 

(Funk,  Z.  anorg.  1899,  20.  400.) 

100  g.  Zn(NOi)t+Aq  sat.  at  0**  contain 
48.7  g.  Zn(NO,),;  at  18",  63.5  k.  Zn(NO,),. 
(MyUus,  Z.  anorg.  1910,  74.  411.) 

Melts  in  its  crystal  HfO  at  36.4**  (Ordway), 
50"  (Pierre);  boils  at  131"  (Ordway). 

Sp.  gr.  of  solution  sat.  at  18" -1.664,  and 
contains  53.9%  Zn(NOi)j.  (Mylius,  B. 
1897,30.1718.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);tethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

+9H,0. 

Solubility  in  H,0. 

Sat.  solution  contains  at: 
—25"    —22  5"     —20"       —18" 
40.12      40.75      42.03    43.59%  Zn(NO,),. 

CJryohydrate  is  formed   at  — 29". 
(Funk,  Z.  anorg.  1899,  20.  401.) 

Zinc  nitrate  ammonia,  Zn(NOs)t,  4NHt. 

Ppt.    (Ephraim,  B.  1915,  48.  638.) 

+ViH,0. 

Deliquescent.  Sol.  in  HfO.  (Andr6,  C.  R. 
100.  639.) 

13ZnO,  3N,0,,  2NH,+18H,0. 

Insol.  in  cold,  decomp.  by  warm  HjO. 
(Andr6,  C.  R.  1886,  100.  640.) 

Zinc  nitrate  cupric  oxide, 
Zn(NO,),,   3CuO+3H,0. 
(Mailhe,  A.  ch.  1902,  (7)  27.  169.) 

Zinc  nitrate  hydradne,  Zn(NOi)t,  3NtH4. 
(Franzen,    Z.    anorg. 


Decomp.  by  hot  HiO. 
Sol.    in    NH4OH.       ' 
1908,  60.  279.) 

Zirconium  nitrate,  basic,  3ZiOs,  2NtOi. 
Insol.  in  HiO. 

ZrOi,  NsOb.   Easily  sol.  in  HsO  and  alcohol. 
4-HiO.    As  above. 

Zirconium  nitrate,  Zr(NO,)4+6H,0  (?). 
Deliquescent,  and  sol.  in  HsO« 
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Nitrilobromosmic  add. 

Ammonium  iiitrilopeTitobromosiiiate, 
[08NBrJ(NH4),+H,0. 

V«y  sol.  in  HfO.     Decomp.  in  dil.  aq. 
solution. 

Stable  in  HBr+Aq. 

Insol.  in  organic  solvents.     (W^ner,  B. 
1906,  89.  501.) 

Cssium  hydrogen    nitrilopentabromosmate, 
[08NBr,l,C8,H. 
81.  sol.  in  H,0.    (Wem».) 

Potassium  nitrilotefr-abrmnomnste, 
[08NBr4lK+2H,0. 
Very  sol.  in  HtO.   Decomp.  in  aq.  solution. 
Stable  in  HBr+Aq.    Insol.  in  organic  sol- 
vents.   (Werner.) 

Rubidium  nitrilope'itobromosmate, 
[OsNBr.lRb,. 
Sol.  in  HtO.    Decomp.  in  dil.  aq.  solution 
after  a  short  time.    (Werner.) 

If  itrilochloroamic  add. 

Ammonium  nitrilope/iiachlorosmate, 
(08NCU)(NHi),. 
Sol.  in  HsO*;  insol.  in  cone.  HCl+Aq. 
(Werner,  B.  1901,  84.  2702.) 

Casium  nitrilopentochlorosinate, 
(OsNC1.)(5b,. 
Sol.  inH«0.    (WOTier.) 

Potassium  nitrilopentochlorosmate, 
(OsNCWK,. 
Sol.  in  HsO;  pptd.  by  HCl;  insoL  in  organic 
solvents.    (WWner.) 

Rubidium  nitrilope/itodilorosmate. 
(OsNCWRb,. 
Sol.  in  HjO;  decomp.  in  dil.  neutral  solu- 
tion.   (Werner.) 

Ifitrilo/rtmetaphosphoric  add,  HtNPtOr- 


N<PO<g 


PO^OH. 

Known  only  in  solution.  (Mente,  A.  848. 
260.) 

Aluminum  nitrllo<riYiie(aphosphate. 

Insol.  in  HfO,  cone.  HCl,  or  HNOi-f  A<i. 
Slowly  sol.  in  boiling  cone.  HtS04.  Sol.  in 
warm  NaOH+Aq  or  NaiCX)i+Aq  without 
decomp.    Insol.  in  NH40H+Aq.    (Mente.) 

Barium ,  BaNPiOr. 

Insol.  in  dil.  or  cone,  acids.  Decomp.  by 
boiling  NaOH  or  NaiCOi+Aq.  Insol.  in 
NHiiOHH-Aq.    (Mente.) 


Cadmium  nitrflo^metophosphate. 

Easily  soL  in  NH40H+Aq,  or  boiling 
(NH4)iC0,,  or  NaOH+Aq.    (Mente.) 

Calcium ,  CaNP,07+H,0. 

Sol.  in  cone.  HCl+Aq  by  long  boiling,  and 
more  easily  in  fuming  HNOi+Aq.  InsoL  in 
NH4OH  or  NaOH+Aq.    (MenteJ 

Chromium . 

Slowly  sol.  in  dil.  adds.  Easily  0OL  in 
ammonia.  Sol.  in  cold  NaOH +Aq.   (Mente.) 

Cobalt ,  CoNP,07+H,0. 

Insol.  in  HsO.  SI.  sol.  in  dil.  acids.  Easily 
sol.  in  NHiOH+Aq.  Decomp.  by  NaOH  or 
NaiCOi+Aq.    (Mente.) 


Decomp.  by  NaOH 


Copper . 

Sol.  in  NH40H+Aq. 
+Aq.    (Mente.) 

FeiTic ,  Fei(NPt07)i. 

Insol.  in  cone.  adds.  Easily  sol.  in  NH4OH 
+Aq_or  (NH4)iC0,+Aq.  Decomp.  by 
NaOH  or  Nai00i+Aq.    (Mente.) 

Lead . 

Insol.  in  dil.  adds.  Sol.  in  fuming  HNOa. 
Insol.  in  NHfOH+Aq.  Sol.  in  NaOH+Aq. 
(Mente.) 

Magneshmi ,  MgNPiOj+HjO. 

Slowly  sol.  in  HCl+A(i.  Sol.  in  HtS04  or 
filming  HNOi  with  addition  of  Brt.  InsoL 
inNH40H or  (NH4)«00,+Aq.    (Mente.) 

Manganous ,  MnNPiOr+HfO. 

Insol.  in  dil.  adds.  Voy  si.  sol.  in  NaOH  4- 
Aq.  Insol.  in  NatCO.  or  (NH4)i00i-|-Aq. 
Easily  sol.  in  NH40H+Aq.    (Mente.) 

Mercurous ,  HgiNPtOr. 

Insol.  in  dil.  adds,  NH4OH,  NaOH,  or 
(NH4)tC0t+Aq.  Easily  sol.  in  fuming 
HNO,.    (Mente.) 

Nickel ,  NiNP,OT+H,0. 

Insol.  in  dil.  adds,  NH40H,  or  (NH«)iOO» 
-l-Aq.    (Mente.) 

Zinc ,  ZnNP,07+2H,0. 

Easily  sol.  in  NH4OH,  NaOH,  or 
(NH4)iC0,+Aq.    (Mente.) 

Nitrilosulphonic  add,  N(SOiH)t. 

Not  known  in  free  state.  (Rasohig,  A.  84L 
161.) 

Potassium  nitrilosulphonate,  N(SOtK)i+ 
2H,0. 
Sohible  in  HtO.    (Raschif^,  A.  UL  161.) 
Is  identical  with  "potassium  ammonfrisul- 

phonate"  of  Cl^,,,  by  ^OOglC 
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Insol.  in  cold  H9O  (Glaus);  sol.  in  60  pts. 
H,0  at  23**  (Frwny);  in  H,0  at  scarcely  40** 
without  change.  Decomp.  by  boiling.  (Claus.) 

Potasshsn  sodium  nitrilosulphonate, 
N(SO,K),(SO,Na). 
Nearly  insol.  in  cold  HsO.    (Raschig,  A. 
841. 161.) 

Sodium  nitrilosulphonate,  N(SOtNa)i. 

Not  isolated  on  account  of  its  extreme 
solubility  in  H,0.    (Raschig,  A.  241.  161.) 

Iffitrilodisulphophosphoric  acid, 

NP(SH),. 
Decomp.  by  HfO.     (Stock,  B.  1906,  89. 
2001.) 

Ammonium  nitrilodisulpliophosphAte, 
NP(SNH4)f. 

Easilv  sol.  in  HsO.  Not  decomp.  by  boiling 
with  alkali.    Decomp.  by  acid.    (Stock.) 

Easily  sol.  in  liquid  NHt.  (Stock,  B.  1903, 
86.  315.) 

Ammonium    hydrogen    nitrilofftsulphophos- 
phate,  SHP(SNH«)N. 
Not  decomp.  by  boiling  with  alkali.    De- 
comp. by  adds.    (Stock,  B.  1906,  89.  1999.) 

Barium  nitrilodwulphophosphate,  BaNPSt+ 
HjO. 
Sol.  in  HsO  with  decomp.     Decomp.  by 
hot  HsO.     Not  decomp.  by  warming  with 
alkali.    Decomp.  by  acid.    (Stock.) 

Lead  nitrilocfisulphophosphate,  NPSsPb. 

Sol.  in  liquid  NHt.  Solution  decomp. 
rigidly  with  separation  of  PbS.    (Stock.) 

Sodium  nitrilodisulphophosphate,  NPSNas. 

Not  decomp.  by  boiling  with  alkali.  De- 
comp. by  add.    (Stock.) 

Nitrilosulphuric  add. 

Ammonium   nitrilosulidiate,    N(S0|NH4)i  + 
2HsO. 
Rather  si.  sol.  in  HsO,  but  much  more  sol. 
than  K  salt.    (Divers  and  Haga,  Chem.  Soc. 
1901,  79.  1094.) 

Sodium  nitrilosulphate,  N(S0|Na)i+5H]0. 

Very  sol.  in  HsO.  (Divers  and  Haga, 
Chem.  Soc.  1901,  79.  1097.) 

Iffitr£[o8islphiiroii8  acid. 

Ammoniam  nitrilosulphite,  NH(S0sNH4)s. 

Somewhat  deliquesoent.  Very  sol.  in  HsO. 
Slowly  decomp.  m  solution.  Decomp.  by 
bailing  with  HCl.  (Divers,  Plt>c.  Chem.  Soc. 
1901,  17.  163.) 


Nitritocobaltic  chloride. 

Sol.  in  200  pts.  cold  HsO.    (Jdrgensen,  Z. 
anorg.  6. 172.) 

Nitritoplatin(2iamine  nitrate, 

(NOs)sPt(NsH,NO,)s. 
Sol.  in  cold  HsO  with  decomp.;  violently 
decomp.  on  warming.    (Hadow,  Chem.  Soc. 
(2)  4.  345.) 

Nitritopurpureocobaltic  comps. 
See  Xanthocobaltic  comps. 

Nitritopurpureorhodium  comps. 
See  Xanfhorhodium  comps. 

Ifitrocarbamic  acid. 

Potasshmi  nitrocarbamate,  NOs.NK.  COOK. 
Decomp.  by  HsO.     (Thiele,  B.  1894,  27. 
1909.) 

Nitro  cobalt,  CosNOs. 

Decomp.  by  HsO.    (Sabati^  and  Sender- 
ens,  C.  R.  116.  236.) 


Nitro  copper,  CuNOs. 
Violently  decomp.  by 
Senderens,  C.  R.  116.  756.) 


Violently^ecomp.  bj  HsO.    (Sabati^  and 
16 


Nitroferricyanhydric  add. 
See  Nitroprussic  add. 

Nitrogen,  Ns. 

Nearly  inaol.  in  all  known  solvents. 

1  vol.  recently  boiled  HiO  abeorba  0.0147  vol.  N  at 
15.5^    (Henry,  ISOS.) 

1  vol.  recently  boiled  HiO  abeorba  0.025  vol.  N. 
(Dalton.) 

1  vol.  recently  boiled  HiO  absorbs  0.0150  voL  N  at 
ord.  temp.    (Dalton.) 

1  vol.  HsO  at  t**  and  760  mm.  absorbs  V  vols. 
N  gas  reduced  to  0°  and  760  mm. 


f 

V 

f 

V 

f 

V 

0 

0.02035 

7 

0.01713 

14 

0.01500 

1 

0.01981 

8 

0.01675 

15 

0.01478 

2 

0.01932 

9 

0.01640 

16 

0.01458 

3 

0.01884 

10 

0.01607 

17 

0.01441 

4 

0.01838 

11 

0.01577 

18 

0.01426 

5 

0.01794 

12 

0.01549 

19 

0.01413 

6 

0.01752 

13 

0.01523 

20 

0.01403 

(Bunsen.) 

Coefficient     of     absorption   -  0.020346- 
0.00053887t+0.000011156t».    (Bunsen.) 


606 


NITROGEN 


1 1.  HsO  absorbs  ccm.  N  from  atmospheric  air 
at  760  mm.  pressure  and  t°. 


f 

ccm.  N 

t» 

ccm.  N 

0 

5 

10 

19.29 
17.09 
15.36 

15 
20 
25 

13.95 
12.80 
11.81 

(Dittmar,  Challenge  Exped.  Report,  vol.  i.) 


f 

ccm.  N 

f 

ccm.  N 

0 

5 

10 

19.14 
16.93 
15.14 

15 
20 
25 

13.73 
12.63 
11.80 

(Hamberg,  1886.) 

Absorption  of  N  b^  HfO  at  t**  and  760  mm. 
/9»  coefficient  of  absorption. 


t" 

/9 

f 

/» 

t^ 

/9 

0 

0.02388 

18 

0.01696 

36 

0.01252 

1 

2337 

19- 

1667 

37 

1233 

2 

2288 

20 

1639 

38 

1215 

3 

2241 

21 

1611 

39 

1198 

4 

2196 

22 

1584 

40 

1182 

5 

2153 

23 

1557 

41 

1166 

6 

2111 

24 

1530 

42 

1151 

7 

2070 

25 

1504 

43 

1137 

8 

2031 

26 

1478 

44 

1124 

9 

1993 

27 

1453 

45 

1111 

10 

1956 

28 

1428 

46 

•  1099 

11 

1920 

29 

1404 

47 

1088 

12 

1885 

30 

1380 

48 

1078 

13 

1851 

31 

1357 

49 

1069 

14 

1818 

32 

1334 

50 

1061 

15 

1786 

33 

1312 

60 

1000 

16 

1755 

34 

1291 

100 

1000 

17 

1725 

35 

1271 

... 

(Bohr  and  Bock,  W.  Ann.  44.  318.) 

Absorption  of  N  by  H,0  at  t**  and  760  mm. 
^"Coefficient  of  absorption;  ^i  — "Solu- 
bility" (8ee  imder  Oxygen). 


t° 

/9 

^1 

0 

0.02348 

0.02334 

1 

2291 

2276 

2 

2236 

2220 

3 

2182 

2166 

4 

2130 

2113 

5 

2081 

2063 

6 

2032 

2013 

7 

1986 

1966 

8 

1941 

1920   . 

9 

1898 

1877 

10 

1857 

1834 

11 

1819 

1795 

12 

1782 

1758 

13 

1747 

1722 

14 

1714 

1687 

Absorption 

of  N  by  H,0  at  f.— ConlMiu«i. 

f 

fi 

fit 

15 

0.1682 

0  1654 

16 

1661 

1622 

17 

1622 

1501 

18 

1594 

1662 

19 

1567 

1634 

20 

1642 

1507 

21 

1619 

1482 

22 

1496 

1457 

23 

1473 

1433 

24 

1452 

1410 

25 

1432 

1387 

26 

1411 

1366 

27 

1392 

1344 

28 

1374 

1323 

29 

1356 

1303 

30 

1340 

1284 

31 

1321 

1263 

32   * 

1304 

1243 

33 

1287 

1224 

34 

1270 

1204 

35 

1254 

1186 

36 

1239 

1167 

37 

1224 

1140 

38 

1210 

1131 

39 

1196 

1114 

40 

1183 

1007 

41 

1171 

1082 

42 

1160 

1067 

43 

1149 

1062 

44 

1139 

1037 

45 

1129 

1023 

46 

1120 

1000 

47 

nil 

0006 

48 

1102 

0082 

49 

1094 

0068 

50 

1087 

0056 

52 

1072 

0020 

54 

1058 

0002 

56 

1045 

0876 

58 

1033 

0840 

60 

1022 

0822 

62 

1011 

0704 

64 

1001 

0766 

66 

0902 

0736 

68 

0983 

0707 

70 

0076 

0676 

72 

0970 

0646 

74 

0965 

0614 

76 

0961 

0681 

78 

0959 

0546 

80 

0957 

0510 

82 

0956 

0472 

84 

0955 

0432 

86 

0954 

0388 

88 

0953 

0343 

90 

0952 

0204 

92 

0951 

0242 

94 

0950  . 

0187 

96 

0949 

0128 

98 

0948 

0066 

100 

0947 

0000 

(Winkler,  B.  %i. 
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Coefficient  of  absorption  for  H,0  =0.01432 
at  25*;  0.01621  at  20*;  0.01789  at  16%- 
O.Q2003  at  10*;  0.02173  at  6*.  (Braun,  Z. 
phys.  Ch.  1900,  38.  730.) 


Solubility  in  HsO  at  various  pressures. 

V  » volume  of  the  absorbing  liquid. 
P  »Hg-pres8ure  in  metres. 
X  »oodacient  of  solubility. 


y 

t« 

P 

\ 

33.134  com. 

19.4 

0.8910 

0.01617 

1.0453 

0.01616 

1.2488 

0.01611 

1.4764 

0.01608 

1.8111 

0.01602 

2.3961 

0.01597 

2.9074 

0.01585 

3.3411 

0.01579 

4.1382 

0.01561 

4.5958 

0.01554 

5.1103 

0.01546 

5.8349 

0.01528 

6.2767 

0.01515 

7.1059 

0.01499 

7.5815 

0.01487 

8.1074 

0.01473 

32.152  ccm. 

24.9 

0.8977 

0.01498 

1.0129 

0.01493 

1,1887 

0.01491 

1.5573 

0.01487 

1.9846 

0.01482 

2.5171 

0.01478 

2.8781 

0.01463 

3.2956 

0.01455 

4.0947 

0.01440 

4.5581 

0.01434 

5.0529 

0.01426 

5.5935 

0.01413 

6.1956 

0.01408 

7.0333 

0.01382 

7.5596 

0.01377 

74.1846 

0.01369 

(Caflsuto,  Phys.  Zeit.  1904,  6.  236.) 


Coefficient  of  absorption  for  H|0 -0.01565 
at  20.18*.  (HQfner,  Z.  phys.  Ch.  1907,  57. 
615.) 


Absorption  of  Ni  by  distilled  HiO  at  t*. 
a»ccm.  of  Ni  absorbed  by  1  1.  of  HiO  at 
f*  and  760  mm. 


t<» 

a 

t« 

a 

t* 

a 

0 

23.00 

17 

16.29 

34 

12.93 

1 

22.60 

18 

16.03 

35 

12.79 

2 

22.02 

19 

15.78 

36 

12.65 

3 

21.55 

20 

15.54 

37 

12.52 

4 

21.09 

21 

15.29 

38 

12.39 

5 

20.64 

22 

15.06 

39 

12.27 

6 

20.20 

23 

14.84 

40 

12.15 

7 

19.77 

24 

14.63 

41 

12.04 

8 

19.35 

25 

14.43 

42 

11.92 

9 

18.94 

26 

14.23 

43 

11.80 

10 

18.54 

27 

14.04 

44 

11.68 

11 

18.16 

28 

13.87 

45 

11.57 

12 

17.80 

29 

13.71 

46 

11.46 

13 

17.46 

30 

13.55 

47 

11.35 

14 

17.14 

31 

13.39 

48 

11.24 

15 

16.84 

32 

13.23 

49 

11.13 

16 

16.56 

33 

13.08 

50 

11.02 

(Fox,  Trans.  Faraday  Soc.  1909,  5.  73.) 

Solubility  in  H,0  at  25* =0.1561.  (Drucker 
and  Moles,  Z.  phys.  Ch.  1910,  75.  418.) 

Solubility  of  N,  in  H,0  at  25* =0.0231. 
(Calculated  according  to  special  formula,  for 
which  see  original  article.)  (Findlay  and 
Creighton,  Chem.  Soc.  1911.  99.  1315.) 

Coefficient  of  absorption  tor  HfO= 0.01689 
at  15^  0.01670  at  16.2**;  0.01622  at  17.2*». 
(MCOler,  Z.  phys.  Ch.  1912,  81.  493.) 


1  1.  sea  water  (sp.  gr.  1.027)  absorbs  ccm.  N 
from  atmosphere  at  f*  and  760  nmi. 
pressure — 


t« 

According  to 

According  to 

According  to 

Tomofi 

Dittmar 

Hamberg 

0 

14.40 

15.60 

14.85 

5 

13.25 

13.86 

13.32 

10 

12.10 

12.47 

12.06 

15 

10.95 

11.34 

11.04 

20 

10.41 

10.25 

25 

... 

9.62 

9.62 

No.  of  ccm.  of  N|  (containing  1.185%  argon) 
absorbed  by  a  1.  of  sea-water  from  a  free 
dry  atmosphere  of  760  mm.  pressure  at 
given  temperatures. 


CI 

(f 

4» 

a* 

12« 

16» 

20* 

24* 

28» 

per  1000 

0 

18.64 

17.02 

15.63 

14.45 

13.45 

12.59 

11.86 

11.25 

4 

17.77 

16.27 

14.98 

13.88 

12.94 

12.15 

11.46 

10.89 

8 

16.90 

15.51 

14.32 

13.30 

12.44 

11.70 

11.07 

10.52 

12 

16.03 

14.75 

13.66 

12.72 

11.93 

11.25 

10.67 

10.16 

16 

15.18 

14.00 

13.00 

12.15 

11.73 

10.81 

10.27 

9.80 

20 

14.31 

13.24 

12.34 

11.67 

10.92 

1^36 

9.87 

9.44 

(Fox,  Trans.  Faraday  Soc.  1909,  5.  77.) 
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Absorption  of  N,  by  H,S04+Aq  at  t*'. 
a  IB  coefficient  of  absorption. 


Normality  of  the  acid 

t* 

a 

0 

20.9 

0.0166 

4.9 

20.9 

0.0091 

8.9 

20.9 

0.0072 

10.7 

21.2 

0.0066 

20.3 

21.1 

0.0049 

24.8 

21.6 

0.0048 

29.6 

20.8 

0.0061 

34.3 

20.9 

0.0100 

35.8 

21.1 

0.0129 

(Bohr,  Z.  phys.  Ch.  1910,  71.  49.) 

Absorption  of  Nj  by  BaClj+Aq. 
at^>>  coefficient  of  absorption  at  t^ 


Per  cent  of 

BaCIs  in 

a26** 

020° 

ais** 

OIO** 

05* 

the  solution 

13.830 

0.00783 

0.00923 

0.01036 

0.01166 

0.01270 

11.927 

0.00655 

0.00976 

0.01139 

0.01249 

0.01368 

6.903 

0.01044 

0  01184 

0.01317 

0.01474 

0  01598 

6.738 

0.01036 

0.01182 

0.01340 

0  01494 

0.01628 

3.870 

0.01137 

0.01323 

0.01480 

0.01660 

0.01802 

3.325 

0.01190 

0.01346 

0.01502 

0.01681 

0.01826 

(Braun,  Z.  phys.  Ch.  1900,  33.  733.) 

Absorption  of  Nj  by  NaCl+Aq. 
at°B  coefficient  of  absorption  at  t°. 


Per  c*nt  ot 


11  732 
10  9i^ 

1  135 
S  003 

«  400 

2  lao 
2  tm 
o.osn 
0«l 


025" 


l>  0(V47tl 

0    IH15I 
l>  tJdTf.i 

I)    IHI 

)>  nt(KVl 

0  on;:ii 

0  01304 


am" 


115" 


r>  00657  0 

It   I3()S7J 


0  <BX*7.'i 
l\  0U5t 

£(  oniLw 
ivtn:ii4 

(t  01477 
fl  Ol4¥t4 


j.M  I  .>n 
£]i;uf 

OUfV 

01  ma 


aio" 


a5" 


0  omcjoo  mni5 

Hi,    .  ij 

dli:  i 

i) 


u  on:; 

0  OIi(K**i 


11    111   IT,5 

II  ni.-:9 
[|  nir.^5 

a.oivi5 

i>  I "  I  ^*  k6 
0  liLiilH 
n  smKio 


(Braun,  Z.  c.) 


At  — 191.6**  liquid  oxygen  dissolves  458 
times  its  vol.  or  50.7  per  cent  of  its  weight  of 
gaseous  nitrogen.  (Erdmann,  B.  1904,  37. 
1191.) 

At  18*'  and  760  mm.  100  vols.  HtO  or  alcohol  of  0.84 
sp.  gr.  absorb  4.2  vols.  N  gafl.     (de  SanMure,  1814.) 


1  vol.  alcohol  at  t^  and  760  mm.  diasolves  V 
vols.  N  gas  reduced  to  0"*  and  760  mm. 


0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 


0.12634 
0.12693 
0.12663 
0.12614 
0.12476 
0.12440 
0.12406 
0.12371 
0.12338 
0.12306 
0.12276 
0.12247 
0.12219 


13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 


0.12192 
0.12166 
0. 12142 
0.12119 
0.12097 
0.12076 
0.12056 
0.12030 
0.12021 
0.12005 
0.11990 
0.11976 


(Bunsen's  Gasometry.) 

1  vol.  alcohol  absorbs  0.126338-0.0004l8t+ 
0.0000060t*  vols.  N  gas.    (Carius,  A.  94. 136.) 

Solubility  in  alcohol  at  25"*. 


Vol.  HiO 


100 

80 

67 

0 


Vol.  %  alcohol 


0 

20 

33 

100 


Solubility 


0.01634 
0.01536 
0.01719 
0.1432 


(Just,  Z.  phys.  Ch.  1901,  37.  361.) 

1  vol.  ether  absorBa  0.15  vol.  N  (Ddbereiaer) :  1  vti 
caoutchine  absorbs  5  vols.  N  in  5  weeks  (Himly). 

Solubility  of  Ns  in  eth^- 0.2580  at  (f 
0.2561  at  10^  (Christoff,  Z.  phys.  Ch.  1912. 
79.  459.) 


Solubility  in  organio 

solvents 

Solvent 

Solubility 
at  25*  C. 

Solu- 

biUty 

at2a»C 

Glycerine 

Not 
measurable 

Water 

0  01634 

0.01706 

-^OOBia 

Aniline 

0  03074 

0  02992 

-H)  Q«rM 

Carbon  bisulphide 

0.05860 

0.05290 

+0  001:4 

Nitrobensene 

0.06255 

0.06062 

-M)00tWl 

Bensene 

0  1159 

0  114 

-H)O0» 

Glacial  acetic  acid 

0  1190 

0-1172 

-K)OOBJI 

Xylene 

0  1217 

0  1185 

+os5a 

Amyl  alcohol 

0  1225 

0.1208 

-HO  054 

Toluene 

0.1235 

0  1186 

+ooo« 

Chloroform 

0  1348 

0  1282 

-K)0tllfl 

Methyl  alcohol 

0.1415 

0  1348 

-M)0(B34 

Ethyl  alcohol  (99.8%) 

0  1432 

0  1400 

-M)000« 

Acetone 

0.1460 

0  1383 

+ooras* 

Amyl  acetate 

0  1542 

0  1512 

+O00BI 

Ethyl  aceUte 

0  1727 

0  1678 

4^55 

Isobutyl  aceate 

0.1734 

0. 1701 

+0  00* 

(Just,  Z.  phys.  Ch.  1901,  87.  361.) 

Coefficient  of  absorption  for  petrokoa* 
0.117  at  20*':  0.135,  at  10*.    (Gni< 
Walfisz,  Z.  phys.  Ch.  1.  70.) 

Digitized  by  V^OOQIC 
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Absorption  of  Ns  by  organic  substances +Aq 
atl5\ 

P*»%  of  the  organic  substance  in  the  sol- 
vent. 
/915^>  coefficient  of  absorption  at  15^ 
S15"=8olubilityatl5^ 


Absorption  of  Ns  by  propionic  aoid+Aq. 
at^»  coefficient  of  absorption  at  t^. 


Per  cent  of 

propionic 
acid  in  the 

tt26* 

a20* 

al5^ 

alO** 

as** 

solution 

11.220 

0.01301 

0.01463 

0.01593 

0.01779 

0.01951 

11.023 

0.01295 

0.01447 

0.01586 

0.01800 

0.01977 

9  537 

0.01336 

0.01471 

0.01634 

0.01823 

0.02040 

9.156 

0.01329 

0.01469 

0.01630 

0.01845 

0.02026 

6.066 

0.01335 

0  01476 

0.01637 

0  01856 

0.02077 

5.891 

0.01338 

0.01480 

0.01648 

0.01872 

0.02089 

4.081 

0.01365 

0.01541 

0.01688 

0.01919 

0.02095 

3.816 

0.01371 

0.01547 

0.01674 

0.01915 

0.02087 

(Braun,  Z.  phys.  Ch.  1900,  33.  732.) 

Solubility  of  Ni  in  isobutyric  acid+Aq  at  t° 

P— Corrected  pressure  at  end  of  experi- 
ment in  mm.  Hg  at  0"*. 
S-Solubilitvof  N,. 


Solvent 


Pure  isobutyric 
acid 


37.5%  solution 
of  isobutyric 
acid+Aq 

Vai>or  pressure  = 
21.6  mm. 


Vai>or  pressure 
30.6  mm. 


25.05 


23.02 


29.02 


262.6 
388.3 
566.1 
662.4 
783.5 
832.2 


246.2 
492.2 
563.6 
^836. 3 
867.3 


231 

468.4 

480.7 

536 

656 

720 


s 


0.1609(7) 

0.1640 

0.1647 

0.1656 

0.1656 

0.1656 


0.0393 
0.0393 
0.0393 
0.0400 
0.0401 


0.0373 
0.0384 
0.0383 
0.0385 
0.0384 
0.0386 


(Drucker  and  Moles,  Z.  phys.  CIl  1910,  76. 

434.) 

Absorption  of  Nj  by  chloralhydrate+Aq. 

t**  »temp.  of  the  solution. 
P  —  %  cnloralhydrate  in  the  solution. 
/5t*«  coefficient  of  absorption  at  t*. 
/J15*  — coefficient  of  absorption  at  15*. 


t' 

P 

/H» 

/915* 

15.6 

15.8 

0.01574 

0.01580 

15.4 

28.2 

0.01418 

0.01422 

16.4 

37.25 

0.01288 

0.01300 

16.9 

47.0 

0.01260 

0.01275 

y    17.0 

56.52 

0.01230 

0,01245 

f    15.3 

71.5 

0.01415 

0.01420 

14.8 

78.8 

0.01447 

0.01495 

(Mliller,  Z.  phys.  Ch.  1912,  81.  499.) 


Organic  mibaUnce 
used 


Chloralhydrate 


Glycerine 


0 

0 

0 

6.9 
14.0 
15.0 
23.6 
26.1 
37.6 
48.9 
49.3 
61.3 
70.9 
71.2 
78.3 
79.1 


/915** 


0 

0 

15.7 
15.7 
29.9 
46.6 
57.6 
67.1 
72.8 
74.7 
77.0 
85.1 
87.3 
88.5 
99.25 


0.01725 

0.01675 

0.01706 

0.0164 

0.0154 

0.0152 

0.0134 

0.0141 

0.0123 

0.0115 

0.0118 

0.0114 

0.0131 

0.0130 

0.0152 

0.0156 


816*' 


0.01707 
0.01708 
0.01425 
0.01376 
0.01087 
0.00840 
0.00698 
0.00635 
0.00552 
0.00597 
0.00527 
0.00482 
0.00492 
0.00536 
0.00524 


0.01796 

o.om 

0.0162 
0.0160 
0.0141 
0.0149 
0.0130 
0.0121 
0.0124 
0.0120 
0.0138 
0.0137 
0.0160 
0.0165 


(Hammel,  Z.  phys.  Ch.  1915,  90.  121.) 


Absorption  of  Nj  by  glycenne+Aq. 

t°  « temp,  of  the  solution. 
P"  %  giyo«riiie  in  the  solution. 
/9t**«oaBmcient  of  absorption  at  t°. 
/916**=»  coefficient  of  absorption  at  15®. 


t^ 

P 

^t« 

/316* 

16.1 

25.0 

0.01240 

0.01266 

15.6 

42.2 

0.00966 

0.00976 

14.7 

51.5 

0.00759 

0.00759 

14.9 

58.0 

0.00703 

0.00703 

15.9 

80.25 

0.00520 

.   0.00530 

16.2 

90.0 

0.00570 

0.00583 

18.0 

95.0 

0.00578 

0.00716 

(Mliller,  Z.  physi' afi.^1^2,  81.  496.) 
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Solubflity  of  Ns  in  f^ycerine+Aq  at  25"*. 
G — %  by  wt.  of  glycerine  in  the  solvent. 
S-aoIubilityof  Ns. 

P  »  corrected  pressure  at  end  of  experiment 
in  mm.  Hg  at  0  . 


G 

p 

8 

16 

598.4 

0.0103 

tl 

915.5 

0.0103 

29.7 

556.5 

0.0067 

a 

846.5 

0.0068 

48.9 

617.7 

0.0052   • 

(( 

859.8 

0.0051 

74.5 

588.5 

0.0025 

84.1 

637.3 

0.0024 

u 

757.0 

0.0024 

(Drucker  and  Moles,  Z.  phys.  Ch.  1910,  76. 
418.) 

Absorption  of  Ns  by  sucrose +Aq. 
t**  "temp,  of  the  solution. 
P»  %  sucrose  in  the  solution. 
/3t**>  coefficient  of  absorption  at  t^. 
^15"^ -coefficient  of  abscnption  at  15''. 


t' 

P 

/H* 

/916» 

16.2 
17.2 

0.01670 
0.01622 

0.01700 
0.01688 

16.8 

16.9 

17 

17.8 

18 

17.7 

11.38 
20.00 
29.93 
30.12 
47.89 
48.57 

0.01432 
0.01233 
0.01025 
0.01033 
0.00742 
0.00658 

0.01480 
0.01280 
0.01053 
0.01090 
0.00785 
0.00700 

(MUller,  Z.  phys.  Ch.  1912,  81.  493:) 

Absorption  of  Ns  by  organic  substances+Aq 

att^. 
'   V-absOTbed  volume  reduced  to  0*  and 
760  mm. 
as  coefficient  of  absorption. 


Solution 


N-Klextrose 
J^N-dextrose 
J^-dextrose 
N-levulose 
N-arabinose 
N-erythritol 
N-alanine 
N-glycocoU 
N-urea 
N-acetamide 


Vol.  of 
solution 


409.94 
409.94 
409.94 
409.94 
409.94 
409.94 
409.94 
409.94 
409.94 
409.94 


20.18 

20.21 

20.2 

20.25 

20.21 

20.25 

20.19 

20.16 

20.18 

20.22 


v 

ccm. 


55. 

14 

51 

27 

40 

87 

445 

47 

37 

385 


01215 
01380 
01480 
01221 
01203 
01321 
01213 
01212 
01477 
01475 


(Httfner,  Z.  phys.  Ch.  1907,  57.  618^21.) 

mtrogen  bromide,  NBri. 
Decomp.  under  HsO. 


Nitrogen  bromophoephlde,  PBrsN. 

Insol.  in  H/).  SoL  in  ether,  less  sol.  in  CSi 
or  CHCU.    (Besson,  C.  R.  114.  1479.) 

Nitrogen  bromosnlphide. 
See  Nitrogen  solphobromide. 

Nitrogen  chloride,  NCU. 

Very  unstable.  Explodes  when  heated  to 
93"*  or  by  contact  with  other  substances. 
Insol.  in  HsO.  but  is  decomp.  thereby  (in  24 
hours  by  cold  H,0).  Sol.  in  CS,,  PCI,,  and 
SsCli.    (H.  Daw,  Phil.  Trans.  1813,  1.242.) 

Sol.inCiH.,dSs,CHCU,CCl4.  (Hentschd 
B.  1897,  30.  1434.) 

Nitrogen  chlorophosphide,  NtPiCU. 

Insol.  in  HsO,  but  slowly  deoomp.  thereby. 
Insol.  in  hot  H,S04,  HCL  or  HNO,-hAa. 
Decomp.  by  hot  fuming  HN0|.  SoL  in  al- 
cohol; very  sol.  in  ether,  but  these  solutions 
nadually  decompose.  Sol.  in  CSs,  CHClj, 
CA,  and  oU  of  turpentine. 

Sol.  in  POCli.  (Gladstone,  Chem.  Soc  S. 
138.) 

Nitrogen  chlorosulphide. 
See  Nitrogen  solphochloride. 

Nitrogen  fluoride. 
V«y  explosive.    (Warren,  C.  N.  56. 289.) 

Nitrogen  monoiodamine,  NHsI. 
^Voyrapidljr^  decomp.  by  HtO  into  NsHtI». 


Yoy  rapidly  decomp. 
Raschig,  A.  m  212.) 


Nitrogen  dtiodamine,  NHIs. 
Properties  as  (riioddiamine. 

Nitrogen  ^rOodiltamlney  NH|,  NIt. 


Decomp.  bv  H/).    (Raschig,  A.  SSO.  212.) 
Insol.  m  absolute  alcohol.    SoL  with  de- 
comp. in  HCn+Aq.    (Bunsm.) 

Nitrogen  iodide,  NJ. 
See  Triazoiodide. 

Nitrogen  iodide,  NIt. 

Insol.  in  HsO,  but  slowly  deoomp.  thereby. 
SoLinHClH-Aq.  SoL  in  KCN+Aq.  (MU- 
lon,  J.  pr.  17.  1.) 

Sol.  m  NasSsOi+Aq.  (Quyard,  C.  R.  tT. 
526.) 

SoLinKSCN+Aq.   (Raschig,  A.  880. 212.) 

Nitrogen  Iodide  ammonia,  NIs,  8NH«;  NU 
2NHi;  and  NI|,  NH«. 
(Hugot.  C.  R.  1900, 180.  507.) 
NIt,  12NHt.   Ppt.;  insol.  in  ether.    (Raff, 

B.  1900, 33. 3a^jbd  by  ^oogie 
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Nitrogen  monoxide,  N|0. 
(a.)  Liquid,  Miscible  with  alcohol  or  ether, 
(b.)  Gas. 

I  vol-  H«0  absorbs  0.78-0.88  vol.  NiO  at  ordinary 
temp.  (Henry);  0.80  voU  at  ordinary  temp.  (Dalton); 
0.76  v<^.  at  ordinary  temp,  (de  Saussure) ;  0.706  vol.  at 
18?  (Pleisch);  0.54  voL  (Davy). 

1  vol.  HjO  at  t^  and  760  mm.  abeorbs  V  vols. 
N,0,  reduced  to  0"  and  760  mm. 


0 
1 
2 
3 
4 
5 
6 
7 
S 
9 
10 
U 
12 


1.3052 
1.2605 
1.2172 
1.1752 
1.1346 
1.0954 
1.0575 
1.0210 
0.9858 
0.9520 
0.9196 
0.8885 
0.8588 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


0.8304 
0.8034 
0.7778 
0.7535 
0.7306 
0.7090 
0.6888 
0.6700 
0.6525 
0.6364 
0.6216 
0.6082 


(Bmisen's  Gasometry.) 

1  vol  HtO  absorbs  1.30521-^.0453620t+ 
0.0006843Ot«  vols.  NiO  at  t*  and  760  mm. 
(Biinsen.) 

Coefficient  of  absorption  by  HiO»  0.01883 
at  15^    (Steiner,  Z.  phys.  Ch.  1895,  18,  14.) 

Coefficient  of  absorption  by  H,0- 0.600 
at  23.5^•  0.773  at  15.5*;  0.951  at  8.1^  (Gor- 
don, Z.  phys.  Ch.  1895, 18. 4.) 

Absorption  of  NtO  by  HiO  at  t*. 


25 
20 
15 
10 
5 


Coefficient  of  absorption 


0.5752 
0.6654 
0.7896 
0.9479 
1.1403 


(Roth,  Z.  phys.  Ch.  1897,  24. 123.) 

Solubility  in  Bfi  at  25* -0.5942;  at  20*- 
0.6766:  at  15*» -0.7784;  at  10^-0.9101;  at 
5*- 1.067.  (For  formula  for  "solubility" 
see  under  oxygen.)  (Geffcken,  Z.  phys.  On. 
1904.49.278) 

SdxJmy  of  NtO  in  HtO  -0.592  at  25**  and 
^1362  mm.  pressure.  (Findlay  and 
Craghton,  Chan.  Soc.  1910,  97.  538.) 

100  vols,  H,S04  (sp.gr.  - 1.84)  absorb  75.7 
▼oU.  NiO;  100  vols.  H,S04+Aq  (sp.  gr.= 


1-80)  Btmcab  66.0  vols.  NtO:  100  vols,  xitow* 
+Aq  (ip.  jr.- 1.706)  absoA  39.1  vols.  N,0; 
100  vob.  H,804+Aq  (sp.  gr.-l.45)  absoib 
«.6  vols.  NtO;  100  vols.  H,S04+Aq  (sp.  gr. 
•1.25)  absorb  33.0  vols.  N,0. 
.  CaClt+Aq,  and  NaQ+Aq  absorb  oon- 
■oerable  amounts  of  NtO.  (Xunge,  B.  14. 
2188.) 


Absorption  by  adds+Aq. 
M —content  in  gram-equivalents  per  liter. 
S— solubility  (see  under  Oxygen). 
Absorption  of  NiO  by  HNOi+Aq. 


M 

S25» 

S  IS** 

0.610 

0.5969 

0.7770 

0.614 

0.5980 

0.7766 

1.253 

0.6045 

0.7767 

1.254 

0.6061 

0.7767 

2.405 

0.6156 

0.7735 

2.435 

.0.6149 

0.7737 

(G^cken,  Z.  phys.  Ch.  1904,  49.  278.) 
Absorption  of  N,0  by  HCl+Aq. 


M 


0.549 
0.550 
1.089 
1.093 
2.300 
2.340 


8  26«' 


0.5775 
0.5759 
0.5670 
0.5657 
0.5546 
0.5564 


8  15*» 


0.7550 
0.7528 
0.7360 
0.7347 
0.7103 
0.7122 


(Geffcken.) 
Absorption  of  NjO  by  — 5 — +Aq. 


M 


0.523 
0.526 
1.050 
1.054 
2.042 
2.047 
2.971 
2.963 
3.897 
3.973 


8  25* 


0.5648 
0.5657 
0.6426 
0.5419 
0.5083 
0.5087 
0.4819 
0.4820 
0.4569 
0.4577 


8  15» 


0.7328 
0.7340 
0.6997 
0.6984 
0.6440 
0.6428 
0.6024 
0.6030 
0.5648 
0.5640 


(Geffcken.) 
Absorption  of  N,0  by  HtP04+Aq  at  t**. 


%  of  H.PO4 


3.38%        4.72%        8.84%        9.89%        13.35% 


1.057 

0.8827 

0.7388 

0.6253 

0.5427 


1.0365 
0.8665 
0.7258 
0.6147 
0.5329 


0.9883 
0.8296 
0.6977 
0.5926 
0.5143 


0.9635 
0.8101 
0.6826 
0.5810 
0.5054 


0.9171 
0.7711 
0.6505 
0.5555 
0.4860 


(Roth,  Z.  phys.  Ch.  1897,  84.  134.) 

100  vols.  cone.  FeS04+Aq  absorb  19.5  vols. 
NtO. 

Solubility  of  N|0  in  a  solution  containing 
47.7  g.  Fe(OH),  per  litre  at  25* -0.5799; 
47.9  fc  Pe(OH),  per  Utre  at  25^-0.5787. 
(G^cken,  Z.  phys.  Ch.  1904,  49.  299.) 
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100  vols.  KOH+Aq  (sp.  gr.  -1.12)  abeoib 
18.7  vols.  N,0;  100  vols.  KOH+Aq  sat:  with 
pyrogallol  absorb  18.1  vols.  NjO:  100  vols. 
NaOH+Aq  (ro.  gr.  =  l.l)  (7%  NaOH)  ab- 
sorb 23.1  vols.  NfO;  100  vols.  NaOH+Aq  sat. 

Absorption  of  N,0  by  salts+Aq  at  15*. 
M  -number  of  molecules  of  salt  per  litre, 
a -coefficient  of  absorption. 

Salt 

M 

a 

with  pyrogallol  absorb  28.0  vols.  NfO. 

Absorption  of  N,0  by  KOH+Aq. 
M  -content  in  gram-equivalents  per  litre. 
S- solubility  (see  und^  oxygen). 

KCl 

3.664 
2.909 
1.755 
1.051 
0.526 

0.0892 
0. 1012 
0.1279 
0.1489 
0.1667 

•M 

S26» 

8  16» 

KNO, 

2.430 
1.820 
1.641 
0.879 
0.482 

0.1180 

0.541. 
0.642 
1.074 
1.082 

0.5087 
0.6093 
0.4262 
0,4221 

0.6691 
0.6696 
0.6427 
0.6392 

0.1311 
0.1391 
0.1659 
0.1683 

(Geffcken,  Z.  phys.  Ch.  1904,  49.  278.) 

Coefficient  of  solubility  of  NjO  in  salts+Aq 
att^ 

K,00, 

4.352    • 

2.939 

2.156- 

1.376 

0.690 

0.341 

0.209 

0.0160 
0.0285 
0.0462 
0.0761 
0.1183 

Concentration 
of  salt 

Coeff.  of  absorption  at 

0.1601 
0.1628 

Salt 

G.  per 
100  g. 
solu- 
tion 

G. 
raol. 
per  1. 

6* 

i(f 

16» 

2(f 

NaCl 

4.815 
2.801 
2.049 
0.826 

0.0595 
0.0925 
0.1130 
0.1548 

CaClj 

6.79 

9.86 

13.99 

0.547 
0.964 
1.416 

0.819 
0.608 
0.510 

0.697 
0.586 
0.441 

0.591 
0.609 
0.380 

0.600 
0.436 
0.328 

NaNO, 

6.711 
3.980 
2.656 
1.413 
0.679 

0.0578 
0.0810 
0.1052 
0.1370 
0.1603 

liCl 

1.35 

3.85 

11.48 

0.319 
0.928 
2.883 

0.986 
0.878 
0.606 

0.831 
0.743 
0.512 

0.700 
0.629 
0.437 

0.699 
0.636 
0.382 

Na,CO, 

1.218 
0.819 
0.438 
0.207 

0.0839 
0.1082 
0.1385 
0.1639 

Li,S04 

2.37 
5.46 
8.56 

0.219 
0.521 
0.836 

0.934 
0.796 
0.646 

0.792 
0.666 
0  556 

0.670 
0.657 
0.477 

0.669 
0.474 
0.416 

MgS04 

6.90 

7.66 

10.78 

0.621 
0.687 
0.997 

0.766 
0.708 
0.569 

0.664 
0.686 
0.491 

0.661 
0.486 
0.417 

0.471 
0.414 
0.346 

Na^4 

1.364 
0.638 
0.335 

0.0775 
0.1254 
0.1519 

KCl 

4.90 

7.64 

14.68 

22.08 

0.676 
1.037 
2.187 
3.414 

0.879 
0.799 
0.664 
0.544 

0.751 
0.693 
0.574 
0.459 

0.643 
0.591 
0.500 
0.390 

0.666 
0.494 
0.430 
0.339 

LiCl 

3.734 
1.800 
0.835 

0.0990 
0.1370 
0.1619 

MgS04 

2.601 
1.631 
0.936 
0.433 

0.0499 

K,S04 

2.62 

4.78 

0.154 
0.285 

0.986 
0.918 

0.831 
0.763 

0.701 
0.637 

0.605 
0.642 

0.0797 
0.1159 
0.1601 

NaCl 

6.20 

8.88 
12.78 

1.107 
1.614 
2.391 

0.800 
0.713 
0.634 

0.682 
0.603 
0.532 

0.686 
0.610 
0.449 

0.509 
0.434 
0  386 

ZnS04 

2.180 
1.277 
0.899 
0.397 

0.0605 
0.0961 
0.1175 

Na,S04 

6.76 

8.53 

12.44 

0.427 
0.646 
0.974 

0.808 
0.692 
0.569 

0.677 
0.574 
0.486 

0.584 
0.482 
0.417 

0.496 
0.416 
0.364 

0.1525 

CaCI, 

2.962 
2.556 
1.827 
1.122 
0.678 
0.321 

0.0519 
0.0619 
0.0839 
0.1138 
0.1450 
0. 1619 

SrCl, 

3.31 

5.73 

13.24 

0.215 
0.380 
0.939 

0.928 
0.848 
0.644 

0.788 
0.709 
0.547 

0.671 
0.610 
0.463 

0.678 
0.566 
0.390 

(G< 

wdon, 

Z.phj 

>r8.Ch 

1^ 

m, 

18.5. 

) 

(Steiner,  Z. 

phys.  Ch.  189^ 

>,  18.  14-5.) 
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Coefficient  of  absorption  of  NfO  by  NaCl+ 
Aq  at  t°. 


f* 

Per  cent  of  NaCl 

0.990 

1.808 

3.886 

5.865 

6 
10 
16 
20 
25 

1.0609 
0.8812 
0.7339 
0.6191 
0.5363 

1.0032 
0.8383 
0.7026 
0.5962 
0.5190 

0.9131 
0.7699 
0.6495 
0.5520 
0.4775 

0.8428 
0.7090 
0.5976 
0.5088 
0.4424 

(Roth,  Z.  phys.  Ch.  1897,  24.  139.) 

Absorption  of  N,0  by  salts+Aq  at  20*. 
C»  concentration  of  the  solution  in  terms 
of  normal. 

a  *i  coefficient  of  absorption. 
Absorption  of  N,0  by  KNOi+Aq  at  20**. 


p 

C 

a 

0 

1.063 

2.720 

6.389 

10.577 

o.iooi 

0.*2764 
0.5630 
1.1683 

0.6270 
0.6173 
0.6002 
0.5713 
0.5196 

Absorption  of 

N,0  by  NaNC 

),+Aq  at  20*. 

P 

C 

a 

0 

1.124 
2.631 
6.077 
8.701 

0.1336 
0.3052 
0.6286 
1.1200 

ppppp 

(Knopp,  Z.  phys.  Ch.  1904,  48. 107.) 

Absorption  of  NjO  by  salts +Aq. 
M  »■  content  in  gram-equivalents  per  Htre. 
S»  solubility. 


Salt 

M 

8  25'» 

8  15'* 

NH4CI 

0.598 

0.5532 

0.7203 

0.600 

0.5504 

0.7185 

1.158 

0.5223 

0.6800 

1.166 

0.5200 

0.6775 

KI 

0.550 

0.5367 

0.6950 

0.557 

0.5344 

0.6916 

0.886 

0.5025 

0.6466 

0.913 

0.5012 

0.6442 

0.514 

0.5428 

0.7074 

0.545 

0.6406 

0.7036 

UCl 

0.558 

0.5276 

0.6884 

0.561 

0.5278 

0.6877 

1.057 

0.4760 

0.6163 

1.059 

0.4773 

0.6146 

Absorption  of  NjO  by  salts +Aq.- 
Cantinited. 


Salt 


KBr 


RbCl 


M 


0.546 
0.550 
0.937 
0.959 


0.439 
0.444 
0.977 
0.993 
0.558 
0.559 
1.070 
1.102 


8  25° 


0.5306 
0.6318 
0.4908 
0.4899 


0.6399 
0.5386 
0.4873 
0.4846 
0.5218 
0.5217 
0.4673 
0.4639 


S15*» 


0.6877 
0.6892 
0.6352 
0.6334 


0.7050 
0.7053 
0.6306 
0.6276 
0.6782 
0.6787 
0.6046 
0.6020 


(Geflfcken,  Z.  phys.  Ch.  1904,  49.  278.) 

Solubility  of  NsO  in  a  solution  containing 
39.6  g.  AssSt  per  litre  at  25**  "0.5819;  42.4  g. 
AsiSi  per  litre  at  26* =0.5833.    (Geffcken.) 

1  vol.  alcohol  at  t^  and  760  mm.  absorbs  V 
vols.  NsO  gas  reduced  to  0**  and  760  mm. 


t* 

V 

to 

V 

0 

4.1780 

13 

3.3734 

1 

4.1088 

14 

3.3200 

.     2 

4.0409 

15 

3.2678 

3 

3.9741 

16 

3.2169 

4 

3.9085 

17 

3.1672 

6 

3.8448 

18 

3.1187 

6 

3.7811 

19 

3.0714 

7 

3.7192 

20 

3.0253 

8 

3.6685 

21 

2.9805 

9 

3.5990 

22 

2.9368 

10 

3.5408 

23 

2.8944 

11 

3.4838 

24 

2.8532 

12 

3.4279 

(Bunsen's  Gasometry.) 

Coefficient  of  absorption  «  4. 17805- 
0.0698160t+0.0006090t*.    (Carius.) 

At  18"  and  760  mm..  100  vols.  HtO  absorb  76  vols. 
NsO;  100  vols,  alcohol  of  0.840  sp.  gr.  absorb  153  vob.; 
100  vols,  rectified  mmhtha  of  O./SI  sp.  gr.  absorb  254 
vols. ;  100  vols,  oil  of  lavehder  of  0.830  sp.  gr.  absorb 
275  vols. ;  100  vols,  olive  oil  of  0.915  so.  gr.  absorb  150 
vols.:  100  vols.  sat.  KCl+Aq  (28%  KCl)  of  1.212  sp. 
gr.  absorb  29  vols,    (de  Saussure.  1814.) 

1  vol.  oil  of  turpentine  absorbs  2.5-2.7  vols.  NsO. 
(de  Saussure.) 

Absorption  of  NiO  by  glycerine +Aq  at  t®. 


t* 

%  by  weight  of  glycerine 

3.460% 

6.726% 

12.120% 

16.244% 

26 
20 
15 
10 
5 

0.5558 
0.6468 
0.7672 
0.9172 
1.0967 

0.5415 
0.63a3 
0.7454 
0.8871 
1.0552 

0.5268 
0.6050 
0.7098 
0.8411 
0.9990 

0.5083 
0.5851 
0.6857 
0.8102 
0.9586 

(Roth,  Z.  phys.  Ch.  1897,  24. 128.) 
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Abe(»ption  of  NjO  by  urea+Aq  at  t°. 


t* 

%  by  wdght  of  urea 

3.312% 

4.974% 

6.366% 

7.296% 

9.966% 

25 
20 
15 
10 
5 

0.5686 
0.6533 
0.7708 
0.9209 
1.1040 

0.5669 
0.6558 
0.7732 
0.9201 
1.0964 

0.5588 
0.6539 
0.7605 
0.9086 
1.0880 

0.7502 
0.6553 
0.7722 
0.9208 
1.1012 

0.5689 
0.6508 
0.7614 
0.9007 
1.0685 

(Roth,  Z.  phys.  Ch.  1897,  24. 124.) 


Absorption  of  NjO  by  sugar +Aq  at  15° 


Number  of  molecules 
of  CitHttOn  per  litre 


1.699 
0.993 
0.520 


Coefficient  of  absorption 


0.0892 
0.1284 
0.1561 


(Steino*,  Z.  phys.  Ch.l895, 18.  15.) 


Absorption  of  NjO  by  organic  substances + 
Aq. 

C«  concentration  of  the  solution  in  terms 
of  normal. 

a  =  coefficient  of  absorptfbn. 
Absorption  of  NiO  by  chloral  hydrate +Aq 
at  20°. 


p 

C 

a 

0 

0.6270 

2.947 

0.i84 

0.6182 

6.848 

0.445 

0.6128 

13.48 

0.942 

0.5960 

16.15 

1.165 

0.5891 

19.60 

1.474 

0.5793 

24.02 

1.911 

0.5675 

(Knopp,  Z.  phys.  Ch.  1904,  48.  106.) 


Absorption  of  NjO  by  propionic  add+Aq  at 


p 

C 

a 

0 

0.6270 

1.492 

0.2045 

0.6323 

5.702 

0.816 

0.6369 

13.680 

2.140 

0.6504 

15.011 

2.385 

0.6534 

25.589 

4.645 

0.7219 

(Knopp,  Z.  phys.  Ch.  1904,  48.  107.) 


Absorption  of  NsO  by  oxalic  add+Aq  at  t°. 


25 
20 
15 
10 
5 


Coeff.  of  aba.  in  HiCsO«+Aq  of  given 
%  strength 


8.122% 


0.5786 
0.6694 
0.7940 
0.9526 
1.1450 


3.699% 


0.5643 
0.6538 
0.7745 
0.9264 
1.1094 


(Roth,  Z.  phys.  Ch.  1897,  24.  130.) 


Coeffident  of  absorption  for  petroleum » 
2.11  at  20*";  2.49  at  lO"".  (Gniewasz  and 
Walfisz,  Z.  phys.  Ch.  1.  70.) 

The  solubihty  of  NjO  in  various  colloidal 
solutions  haa  been  determined  by  Findlay 
and  Creighton  (Chem.  Soc.  1910,  97. 538),  for 
which  see  original  artide. 

.Nitrogen  dtozide,  NO. 

1  vol.  HsO  absorbs  0.1  vol.  NO  gas  at  ordinary  tenop. 
(Davy) ;  1  vol.  absorbs  0.05  vol.  (Henry);  1  vol.  absorbs 
1/27  vol.  (Dal ton.) 

Absorption  of  NO  by  H/)  at  760  mm. 

pressure. 
/9=Coeffident  of  absorption. 
^'="SolubiUty." 


t» 

fi 

/9' 

t^ 

/9 

/9' 

0 

0.07381 

0.07337 

55 

0.03040 

0.02570 

5 

6461 

6406 

60 

2954 

2375 

10 

5709 

5640 

65 

2877 

2169 

15 

5147 

5061 

70 

2810 

1947 

20 

4706 

4599 

75 

2751 

1706 

25 

4323 

4189 

80 

2700 

1439 

30 

4004 

3838 

85 

2665 

1146 

35 

3734 

3529 

90 

2648 

0817 

40 

3507 

3254 

95 

2638 

0439 

45 

3311 

3000 

100 

2628 

0000 

50 

3152 

2771 

(Winkle,  B.  1901,  34.  1414.) 

205.69  cc.  H,0  absorb  9.6798  cc.  NO  at  30* 
and  760  mm.  (Htifner,  Z.  phys.  Ch.  1907, 
69.  420.) 

Sol.  in  cone.  HNOi+Aq. 

100  vols.  HNOi+Aq  of  1.3  sp.  gr.  agitated 
with  NO  gaa  take  up  20  vols.  NO.  If  add  is 
twice  aa  strong  or  one-half  as  strong,  the 
quantity  NO  is  proportional  to  the  amount 
of  HNO,.  Very  dil.  HNO,+Aq  absorbs 
scarcely  more  NO  than  piu«  HtO.    (Dalton.) 

100  pts.  HNOi  +Aq  of  1.4  sp.  gr.  absorb  90  pts.  NO 
(Dalton) :  sol.  in  Bri.  and  very  si.  sol.  in  cone.  H«80i- 
(Berthelot.) 

1  ccm.  cone.  HtSOi  of  1.84  sp.  gr.  aboorfos 
0.035  ccm.  NO;  of  1.50  sp.  gr.,  0.017  ccm. 
NO.    (Lunge,  B.  18.  1391v)OQie 
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Absorption  of  NO  by  HtS04+Aq  at  18''  and 
760  mm. 

a  »  Coefficient  of  solubility. 


EI804 

a 

H1SO4 

a 

88% 
90% 
80% 

not  constant 
0.0193 
0.0117 

SI 

60% 

0.0113 
0.0118 
0.0120 

(Tower,  Z.  anorg.  1906,  50.  387.) 


Very  sol.  in  aqueous  solutions  of  ferrous 
salts,  especially  the  sulphate.    (Priestley.) 

1  vol.  FeS044-Aq  of  1.081  so.  gr.,  contain- 
ing 1  grain  FeS04  to  6  grains  HtO,  absorbs  6 
vols.  NO.    (Dalton.) 

Absorption  by  ferrous  salts +Aq  is  propor- 
tional to  the  amount  of  Fe  present^  irrespeo- 
tire  of  the  add  or  concentration  of  the  solu- 
tion. Between  O""  and  10%  about  2  mols.  NO 
are  absorbed  for  each  atom  of  Fe;  between 
10**  and  15%  1  mol.  NO  for  2  atoms  of  Fe; 
and  at  25%  only  1  mol.  NO  for  2^  to  3  atoms 
of  Fe.  llie  amount  of  NO  absorbed  also 
varies  with  the  pressure.  The  sp.  gr.  of  the 
ferrous  salt  solution  is  greater  after  the  ab- 
sorption of  NO  than  b^ore.  The  solutions 
are  decomp.  by  heat,  and  at  100**  all  NO  is 
given  off.    (Gay,  A.  ch.  (6)  6.  145.) 


Absorption  of  NO  by  FeS04+Aq  at  25*. 

A»vol.  HsO  (in  litres)  containing  1  mol. 
FeS04. 
V—vol.  NO  (in  litres)  absorbed. 


A 

V  . 

A 

V 

1.2 
1.8 
2.4 
4.82 

1.47 
2.01 
2.55 
4.40 

7.2 
12.0 
18.6 
36.0 

5.52 

6.46 

8.01 

10.40 

(KohlschQttCT,  B.  1907,  40.  877.) 

Absorption  of  NO  by  FeS04+Aq  at  t'. 

205.69  cc.  Fe60«+Aq  contain  0.0221  g.  Fe. 
Coefficient  of  abscnption  «  0.06067  at  20.00''. 


t« 

Pnasure  mm. 

NO  absorbed 
ccm. 

20.1 

704.9 

14.42 

20.1 

683.5 

14.10 

20.1 

668.6 

13.80 

20.2 

651.9 

13.58 

20.05 

632.9 

13.15 

20.0 

613.7 

12.98 

Absorption  of  NO  by  FeS04+Aq  at  t**.— 
Continued, 

205.69  cc.  of  FeS04+Aq  contain  0.0296  g. 
Fe. 

Coefficient  of  absorption  "0.06505. 


t* 

Preosure  mm. 

NO  Absorbed 
ocm. 

20.05 

677.5 

14.30 

20.05 

655.3 

14.07 

20.04 

639.1 

13.81 

20.00 

620.2 

13.39 

20.15 

600.5 

13.20 

20.  U 

581.2 

12.92 

205.69  cc.  of  FeS04+Aq  contain  0.0409  g. 
Fe. 
Coefficient  of  absorption  =-0.06684. 


20.04 
20.02 
20.00 
20.00 
20.10 


Pressure  mm. 


667.6 
650.6 
613.1 
594.6 
577.1 


NO  absorbed 
ccm. 


16.79 
16.65 
15.71 
15.41 
15.32 


205.69  cc.  of  FeS04+Aq  contain  0.0513  g. 


Fe. 


Coefficient  of  absorption  =0.07981. 


20.10 
20.10 
20.08 
20.10 
20.10 
20.10 


Pressure  1 


644.8 
623.8 
606.4 
589.7 
571.1 
553.1 


NO  absorbed 
ccm. 


18.82 
18.47 
18.02 
17.56 
17.19 
16.95 


205.69  cc.  of  FeS04+Aq  contain  0.0663  g. 


Fe. 


Coefficient  of  absorption  =0.06059. 


t* 

Pressure  mm. 

NO  absorbed 

20.10 
20.10 
20.10 
20.08 
20.04 
20.00 

697.3 
678.9 
660.4 
638.2 
620.7 
602.5 

21.91 
21.60 
21.18 
20.71 
20.28 
19.87 

206,t>ij  rr.tji  i'  i>>Uirr  Aq  ooDtain  0.099  g.  Fe. 
Coefficienb  of  nbsorptiop— 0.11661. 


NO  abHorbed 

t° 

Pronure  mm. 

ccm. 

20  10 

649.9 

34.26 

20  15 

631 . 1 

33.82 

20.20 

618. 4 

33.26 

20.00 

603.3 

32,76 

19.85 

tm.n 

32  S4 

19.85 

574,2 

3L95 

T 

f  Htifner,  Z 

,  pbif^?d©b;<mr 

rMpi«»i^ 

1 
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Abeorption  of  NO  by  NiS04+Aq  at  t**. 
205.69  cc.  NiS04+Aq  contain  0.0506  g.  Ni. 
Coefficient  of  absorption  »  0.08311. 


20.2 

20.2 

20.2 

20.15 

20.14 


Preamire  mm. 


654.7 
629.8 
609.5 
591.7 
673.4 


NO  absorbed 
ocm. 


23.00 
22.54 
22.03 
21.65 
21.18 


(Httfner,  L  c.) 

Absorption  of  NO  by  Co804+Aq  at  t*. 
205.69  cc.  CoS04+Aq  contain  0.0598  g.  Co. 
Coefficient  of  abisorption  "0.09146. 


20.15 
20.16 
20.20 
20.30 
20.40 


Pressure  mm. 


678.3 
653.5 
636.6 
615.9 
600.0 


NO  absorbed 


23.47 
23.01 
22.55 
21.99 
21.56 


(Httfner,  I  c.) 

Absorption  of  NO  by  MnClf.4HfO-|-Aq  at  t*. 

205.69  cc.  MnCl,.4HiO+Aq  contain  0.0697 
g.  Mn. 

Coefficient  of  absorption*- 0.061 11. 


20.0 

20.05 

20.2 

20.3 

20.45 


Pressure  mm. 


711.96 

686.5 

657.4 

638.9 

621.0 


NO  absorbed 
ccm. 


14.25 
13.99 
13.49 
13.05 

12.81 


(Httfner,  I.  c.) 

Coefficient  of  absorption  for  FeS044-Aq  of 
concentration  used  by  Httfner  (Z.  phys.  Ch. 

1907,  59.  417)  =0.180  at  20^  Httfner's  re- 
sults are  incorrect  because  he  assumed  that 
the  absorption-coefficient  of  NO  always  had 
the  same  value,  whereas  it  does  not.  NO  is 
pwiuced  by  FeS04+Aq.  (Usher,  Z.  phys. 
Ch.  1908,  62.  624.) 

Coefficient  of  absorption  for  CoS04+Aq 
sat.  at  20*»0.0288.     (Usho*,  Z.  phys.  Ch. 

1908,  62.  624.) 

Coefficient  of  absorption  for  NiS04-f  Aq  of 
the  concentration  used  by  Httfner  (</.  Z.  phys. 
Ch.  1907,  59.  422)  -0.048  at  20°. 

Coefficient  of  absorption  for  NiS04-f-Aq 
sat.  at  20** -0.0245.    (Usher,  I.  c.) 

Co^dent  of  absorption  for  MnClj-f-Aq. 
sat.  at  20° -0.0082.  (Usher,  Z.  phys.  Ch. 
1908,  68.  624.) 


Absorption  of  NO  by  FeClt+Aq  at  22*. 
A -vol.  HtO  (in  litres)  containmg  1  moL 
FeCU. 
V=vol.  NO  (in  litres)  absorbed. 


2.5 

5.18 

10.35 

20.7 

51.8 


V 


3.30 
4.83 
6.56 
8.32 
11.89 


(Kohlschtttter,  B.  1907,  40.  878.) 

Absorption  by  faci-|-FeClt+Aq. 
10.37  1.  30%  HCfl  containing  1  mol.  FeClj 
in  solution  absorb  15.64  1.  NO. 

10.37  1.  10%  HCl  containing  1  mol.  FeCU 
in  solution  absorb  6.17 1.  NO. 

(Kohlschtttter,  I  c.) 
Absorption  by  salts -|-FeCli+Aq. 
10.37  1.  sat.  NaCl4-Aq  containing  1  mol. 
FeClt  in  solution  absorb  6.549  J.  NO. 

10.37  1.  sat.  NH4C14-Aq  containing  1  moL 
FeClt  in  solution  absorb  6.549  1.  NO. 
(Kohlschtttter,  I  c.) 

Solubility  of  NO  in  Fe(NOi)t+Aq  at  23°. 
A— vol.  HsO  (in  litres)  containing  1  moL 
Fe(NO,),. 
V-vol.  NO  (in  litres)  absorbed. 


A 

V 

3.25 

6.50 

13.00 

26.00 

2.77 
4.16 
5.54 
6.61 

(Kohlschtttter,  L  c.) 

Absorption  of  NO  by  CuCU+Aq. 
A  — vol.  HtO  (in  litres)  containing  1  moL 
CuCl,. 
V-vol.  NO  (in  litres)  absorbed. 


A 

V 

0.231 
0.277 
0.371 

0.120 
0.098 
0.052 

(Kohlschtttter,  I.  c.) 

Absorption  of  NO  by  CuCU-j-conc.  HCl. 
A -vol.  cone.  HCl  (in  litres)  containing 
1  mol.  CuCl,. 
V-vol.  NO  (in  litres)  absorbed. 


0.389 
0.410 
0.840 
1.230 
2.462 


V 


0.801 
0.933 

2.838 
3.426 
3.989 


7.499 
12.500 
18.750* 
28.650 


3.931 
3.606 
3.153 
1.976 


(Kqhlschtttter,  £)C^QIC 
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Absorption  of  NO  by  CuClt+aoetio  add. 
A»Tol.  acetic  acid  (in  litres)  containing  1 
mol.  CuCl]. 
V=vol.  NO  (in  litres)  absorbed. 


A 

V 

252 

504 

1269 

51.77 
39.67 
81.60 

(Koblschtitter,  I  c.) 

Absorption  of  NO  b)r  CuCl2-|-98%  formic 

add. 
A  —vol.  98%  formic  add  (in  litres)  contain- 
ing 1  mol.  CuClt. 

V-vol.  NO  (in  litres)  absorbed. 


27.9 

56.0 

140.0 

280.0 

1400.0 


12.76 
13.17 
14.34 
18.68 
27.29 


(Koblschtitter,  I  c.) 

Absorption  of  NO  by  CuCIt+acetone. 
A —vol.  acetone  (in  litres)  containing  1 
mol.  CuCli. 
V«vol.  NO  (in  litres)  absorbed. 


A 

V 

A 

V 

4.667 
29.16 
58.33 

14.04 
24.01 
24.60 

291.60 

583.20 

1166.40 

40.99 
67.22 
81.96 

(Kohlschtttter,  I  c) 

Absorption  of  NO  by  CuClf-hmethyl  alcohol. 

A —vol.  methyl  alcohol  (in  litres)  contain- 
ing 1  mol.  CuClt. 

V  —  vol.  NO  (in  litres)  ab^rbed. 


A 

V 

A 

V 

1.60 
8.22 

3.30 
5.60 

20.50 
82.25 

6.15 
4.90 

(Koblschtitter,  I.  c.) 

Absorption  of  NO  by  CuCli+ethyl  alcohol. 

A— vol.  ethyl  alcohol  (in  litres)  containing 
1  mol.  CuClt. 

V»vol.  NO  (in  litres)  absorbed. 


A 

V 

A 

V 

1.50 

3.84 

12.80 

8.70 
12.38 
15.43 

38.41 

76.83 

192.10 

18.15 
18. a5 
15.92 

Absorption  of  NO  by  CuBrs-f  Aq. 
A -vol.  HtO  (in  litres)  containing  1  mol. 
CuBr,. 
V— vol.  NO  (in  litres)  absorbed. 


A 

V 

0.37 
0.62 
0.925 

0.515 
0.120 
0.000 

(Kohlschtttter,  I.  c.) 


(Kohlschttttor,  L  c.) 

Absorption  of  NO  by  CuBri+ethyl  alcohol. 

A -vol.  alcohol  (in  litres)  containing  1  mol. 
CuBr,. 

V-vol.  NO  (in  litres)  absorbed. 


A 

V 

A 

V 

2.625 
5.25 
13.12 
43.74 

16.02 
19.26 
20.51 
21.13 

131.20 
262.50 
656.10 

22.23 
23.46 
30.46 

(KohlschQtter,  I  c.) 

Sol.  in  stannous  and  chromous  salts +Aq. 

(PeUgot.) 
Not  absorbed  by  Fet(S04)i+Aq.   (Dalton.) 
1  vol.  absolute  alcohol  absorbs  0.31606- 

0.003487t+0.000049t«  vols.  NO  between  0* 

and25^    (Bunsen.) 

1  vol.  alcohol  at  t**  and  760  mm.  absorbs  V 
vols.  NO  gas  reduced  to  0^  and  760  mm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


0.31606 
0.31262 
0.30928 
0.30604 
0.30290 
0.29985 
0.29690 
0.29405 
0.29130 
0.28865 
0.28609 
0.28363 
0.28127 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


0.27901 
0.27685 
0.27478 
0.27281 
0.27094 
0.26917 
0.26750 
0.26592 
0.26444 
0.26306 
0.26178 
0.26060 


(Bunsen's  Gasometry.) 

Abundantly  absorbed  by  CSj.  (Friedburg, 
C.  N.  48.  97.) 

Nitrogen  (rioxide,  N9O1. 

Sol.  in  HsO  at  0"*.  If  Iai]se  amt.  of  HiO  is 
present,  the  solution  is  quite  stable  at  ordi- 
narv  temp.    (Fremy,  C.  R.  79.  61.) 

^1.  inHNOi-fAq. 

Sol.  in  cone.  HtSOi  to  fori 

Sol.  in  ether.  Digitized  by  > 
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Nitrogen   friozide   stannic   chloride,    NsOi, 
SnCU. 
Deoomp.byHjO.   (Weber,  Pogg.  118. 471.) 

Nitrogen  /e(rozide,  NOi  or  N1O4. 

Sol.  in  HiO  at  0''  with  decomp.  Miscible 
with  very  cone.  HN0|.  Absorbed  abundantly 
by  CS,,  CHCl,,  and  Cja*Cl.  (Friedburg, 
N.  47.  62.) 

Sol.  in  GJI»NO,. 

81.  sol.  in  H,S+Aq. 

Sol.  in  HsS04  or  cone.  HN0|+Aq. 

HfPOi  absorbs  some  liquid  NOt.  (Frank- 
land,  Chem.  Soc.  1901,  79.  1362.) 

Nitrogen  perUondt,  NsOf. 

Veiy  deliquescent.  Combines  with  HtO  to 
form  HNOi  with  evolution  of  heat. 

Nitrogen  hexoiddt^  N0|. 

Decomposes  upon  air  or  with  HtO.  (Haute- 
feuille  and  Chappins,  C.  R.  92.  80,  134;  94. 
1111,1306.) 

Nitrogen  ozybromide. 
See  Nitrosyl  and  Nitrozyl  bromide. 

Nitrogen  ozychloride. 
See  Nitrosji  and  Nitrozyl  chloride. 

Nitrogen  ozyfluoride. 
See  Nitrosji  fluoride  and  Nitrozyl  fluoride. 

Nitrogen  phosphochloride,  PiNiCk. 
See  Nit;rogen  chlorophosphide. 

Nitrogen  selenide,  NSe. 

Very  explosive.  Insol.  in  HsO.  Sol.  in 
HNOi  +  Aq,  and  NaClO  +  Aq.  (Espenschied, 
A.  118.  101.) 

Insol.  in  HsO,  ether,  absolute  alcohol;  v^ 
si.  sol.  in  CSt,  C«H|,  and  glacial  acetic  acid. 
Decomp.  by  HCl  or  KOH+Aq.  (Vemeuil, 
BuU.  Soc.  (2)  88.  548.) 

Nitrogen  sulphide,  N4S4. 

Insol.  in  HtO.  Decomp.  by  hot  HtO.  SI. 
sol.  in  alcohol,  ether,  wood  alcohol,  oil  of 
turpentine.  Easily  sol.  in  CSt.  Slowly  de- 
comp. by  HCl+Aq  or  KOH+Aq,  rapidly  by 
HNO,+Aq.  15  g.  dissolve  in  1  kilo,  of  CSt. 
(Fordos  and  G^lis,  C.  R.  81.  702.) 
Sol.  in  CHCli.  (Demarcay,  C.  R.  91.  854.) 
Sol.  in  warm  glacial  acetic  acid  with  de- 
comp. on  boiling.  (Ruff  and  Geisel,  B.  1904, 
87.  1591.) 

Nit;rogen  pen/osulphide,  NtSi. 

Sol.  in  ether  and  most  organic  solvents; 
insol.  in  HtO;  fairly  stable  in  ethereal  solu- 
tion, but  decomp.  by  light.  (Muthmann,  Z. 
anorg.  1897,  18.  206.) 


Nitrogen  sulphobromide,  N|S3r. 

Deoomp.  by  boiling  HtO  and  by  dil.  alkalieB, 
also  by  boilmg  with  alcohol.  (Muthmann, 
B.  1897.80.630.) 

NiSiBri.    Decomp.  by  moist  air.    (Clerer, 

B.  1896.29.340-341.) 

NiSiBre.  Decomp.  by  moist  air.  Veiy 
unstable.    (Clever.) 

NiS^rt.  Insol.  most  solvents;  unstable. 
(Clever.) 

Nitrogen  sulphochloride,  N4S4CI4. 

Unstable  on  air.  Sol.  in  warm  CHCU; 
cr3rstallises  out  on  cooling.  (Donargay,  C.  R. 
91.  854,  1066.) 

Donargay  calls  this  comp.  thiasyl  chloride. 

Sol.  in  hot  dry  benzene,  and  in  CQ4; 
decomp.  by  moist  air.  (Andreoooi,  Z.  anorg. 
1897  14.  249.) 

nXcU.    Partly  sol.  in  H,0.    (Demargay, 

C.  R.  92.  726.) 

Demargay  calls  this  compound  diihiotebnP' 
thiazyl  dicmoride. 

NtSiClt»NtSt,  SClt.  Decomp.  on  air. 
(Fordos  and  Gdlis.) 

D&narg&y  (C.  R.  92.  726)  calls  this  oomp. 
thiodtthiazyl  cfichloride. 

NtSiClt.  Sol.  in  HtO  with  subsequent  de- 
comp. More  sol.  thim  S  in  CSt.  (Soubeiran, 
A.  ch.  67.  71.) 

Is  a  mixture  of  SiCli  and  N4S4.  (Foidos 
and  G^lis,  C.  R.  81.  702.) 

NiSaCl.  SI.  soL  in  warm,  insol.  in  cold 
CHCl,.    (D^nargay,  C.  R.  92.  726.) 

"Thio/rta«yl  chloride."    (Demargay.) 

NtStCl.  Sol.  in  HtO.  Insol.  in  most 
solvenU.  SI.  sol.  in  CHClt.  Easily  sol.  in 
•thionyl  chloride.  (Donargay,  C.  R.  91.  854, 
1066.) 

Demargay  calls  the  compound  thiofri- 
thiasyl  chloride  =»  (NS), = S— CI. 

N4S»Clt-2NtSt,  SClt.  Decomp.  oh  air. 
(Michaeiis.) 

Ni87Clt-3Nt8,,  SClt.  Not  decomp.  on 
air.    Decomp.  by  HtO  containing  ammonia. 

Nitrogen  sulphoiodide,  NaSiI. 

Readily  decomp.  by  HtO.  (Muthmann 
and  Seitter,  B.  1897,  80.  627.) 

Nitrohydrozylaminic  add,  HtNfOt. 

Known  only  in  solution.  (Angeli,  Qass.  ch. 
it.  1897,  27  (2)  357,) 

Barium  nitrohydrozylaininAte,  BaNfOi+HiO. 
Ppt.  More  stable  in  the  air  than  the 
sodium  salt.  Not  decomp.  by  prolonged 
boiling  with  HtO.  (Angeli,  Gazi.  ch.  it. 
1896,1«.  17-25.) 

Cadmium  nitrohydroxylaminate,   CdNiOi+ 
HtO. 

As  Ba  salt.  (Angelico  and  Fanara,  Qa0. 
ch.  it.  1901,  Sl^-^i^  S^oogie 
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Cakhiin    nhrohydrozyltiiiiiiAtey     CaNsOt+ 
MH,0. 
(Angeii,  Gsbs.  eh.  it.  1900,  80.  (1)  593.) 

Calctum    nhrohydrozylaiiiiiiate,     CaNsOt4* 
3}^,0. 
(Angelico  and  Fanara,  Gazz.  ch.  it.  1901, 
SI-  (2)  15.) 

Lead  nitrohydrozylaminate,  PbNtOi. 
(Angeli,  Gazs.  ch.  it.  1900,  80.  (1)  593.) 

Potassimn  nitrohydrozylaminate,  KsNsOi. 

like  Na  salt.  More  hygroscopic.  (Angeli, 
Gazz.  ch.  It.  1897.  27.  (2)  357.) 

Sol.  in  H,0.  (Angeli,  Gazz.  ch.  it.  1900, 80. 
(1)  593.) 

Stlrer  nitrohydrozylaminate,  AgsNsOi. 
Pjjt.    (Angeli,  C.  C.  1901,  I.  1192.) 

Sodhim  nitrohydrozylaminate,  NafNsOt. 

Very  sol.  in  H,0.  Pptd.  by  alcohol. 
Aqueous  solution  is  readily  decomp.  by  boil- 
ing.   (Angeli,  Gazz.  ch.  it.  1896,  26.  (2)  17.) 

Strontium    nitrohydrozylaminate,   SrNsO|+ 
H,0. 
(AngdL  Gazz.  ch.  it.  1900,  80.  (1)  593.) 
+lHHtO.     (Angelico  and  Fanara,  Gazz. 

ch.  it.  1901,  81.  (2)  15.) 

Nitroiodic  add,  It04(N0)r 
See  Nitrosoiodic  add. 

Nitronitrotis  acid. 

Plathmm  potasstnm  nitFonitrite,  KsPt(N0s)4. 
NtO*. 

Decomp.  by  heat.  (Miolati,  C.  C.  1896,  II. 
1088.) 

Nitroplatmoos  add. 
See  Platooltroiis  add. 

Nitroprusdc  add,  H,FeC»N«0-fHtO- 
H,Fe(CN),NO+H,0. 
Deliquescent.    Easily  sol.  in  HsG,  alcohol, 
or  ether.    (Playfair,  A.  74.  317.) 

Hitrojimssidea. 

The  aUcali  and  alkali-earth  nitroprussides 
U9  Bol.  in  HtO,  and  the  solutions  are  not 
pptd.  by  alcohol.  The  others  are  mostly  insol. 

Aionundttm  nhropniaside, 

(NH4),Fe(CN),(N0). 
Deliquesceot.    Very  sol.  in  HtO;  not  pptd- 
th€fe<rom  by  alcohol.    (Playfair.) 


Barium  nitropmsside,  BaFe(CN)iNO+ 
4H,a 
Verv  sol.  in  H,0. 
-h6fi,0. 

Cadnuum  nitropmsside,  CdFe(CN)»NO. 

Insol.  in  HtO.  Sol.  in  HCl+Aq.  Insol.  in 
dil.  or  cone.  HN0|+Aq  even  when  boiling. 
Not  attacked  by  NH4OH  or  KOH+Aq. 
(Norton,  Am.  Ch.  J.  10.  222.) 

Caldum  nitroprusside,  CaFe(CN)fNO+ 
4H,0. 
Very  sol.  in  H,0.    (Playfair.) 

Cobalt  nitroprusside,  CoFe(CN)»NO. 
Ppt.    (Norton,  Am.  Ch.  J.  10.  222.) 
+4H,0. 

Copper  nitroprusside,  CuFe(CN)fNO+2HtO. 
Insol.  in  HtO  or  alcohol. 

Ferrous  nitroprusside,  FeFe(CN)»NO-|- 

a?H,0(?). 
•    Insol.  in  HjO. 

Mercurous  nitroprusside,  HgsFe(CN)5N0. 

Insol.  in  HtO.  Unstable.  (Norton,  Am. 
Ch.  J.  10.  222.) 

Nickel  nitroprusside,  NiFe(CN)fNO. 
As  the  Co  salt.    (Norton.) 

Potassium    nitroprusside,    KtFe(CN)sNO+ 
2HtO. 
SI.  deliquescent.    Sol.  in  1  pt.  HtO  at  16*". 
K,Fe(CN)sNO,  2K0H.    Very  sol.  in  HtO. 

Silver  nitroprusside,  AgtFe(CN)ftNO. 

Insol.  in  HtO,  alcohol,  or  HNO,-hAq.  Sol. 
in  NHiOH-hAq. 

Sodium  nitroprusside,   NasFe(CN)5N0+ 
2HtO. 
Sol.  in  2H  pts.  HtO  at  16%  and  in  less  hot 
HtO. 

Zinc  nitroprusside,  ZnFe(CN)sNO. 
Very  si.  sol.  in  cold,  more  in  hot  HtO. 

Nitrosisulphonic  add. 

Cupric  nitrosisulphonate,  NO^gQ^^Cu. 

Decomp.  by  HtO.  (Raschig,  B.  1907,  40. 
4583.) 

Nitrosobromoruthenic  acid. 

Silver  nitrosobromorutfaenate  ammonia, 
Ag,Ru(N0)Br6,  NH,.  _ 

Decomp.  by  HtO.    SI.  sol.  in  NH^T 
Aq.    Very  sol.  in  Na,S,0,+Aq^m, 
BuU.  Soc.  1895,  (3)  18.  1093.)  -^^gie 
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Nitrosobromosmic  acid. 

Potasdum  nitrosobromosmate,  Ks08(N0)Brc. 
Stable  in  aqueous  solution.     (Wintrebert, 

A.  ch.  1903,  {7)  28.  132.) 

Nitrosochloroplatinic  acid. 

Potassium  nitrosochloronlatinate, 
K,PtCl6(N0). 
Sol.  in  H,0.    (V^es,  C.  R.  110.  757.) 

Nitrosochlororttthenic  acid. 

Ammonium  nitrosochlororuthenate, 
(NH4)tRu(N0)Cls. 
Sol.  in  H,0.    (Joly,  C.  R.  107.  991.) 
5  pts.  are  sol.  in  100  pts.  HsO  at  25''. 
22    <<       "    "     «     «     «      «      "  ft/n^ 

(Howe,  J.  Am.  Chem.  Soc.  1894,  16.  390.) 

Caesium  nitrosochlororuthenate, 
Cb,Ru(N0)C1*. 

0.20  pt.  is  sol.  in  100  pts.  HsO  at   25*". 

0.56  "    "   "     "     "     "       "     "    100". 

(Howe.) 

+2HiO.  Very  sol.  in  HsO.  105.8  pts.  are 
sol.  in  100  i:>ts.  HsO.    (Howe.) 

Potassium  nitrosochlororuthenate, 
K,Ru(NO)a». 
Sol.  in  HsO.    (Joly.) 
12  pts.  are  sol.  in  100  pts.  HsO  at  25". 

QQ       it  H  t(       tt         tt  tt  (t         U      QQO 

(Howe.) 

Rubidium  nitrosochlororuthenate, 
Rb,Ru(NO)Cl*. 
Sol.  in  boiling  HsO  without  decomp. 
0.57  pt.  is  sol.  in  100  pts.  HsO  at  25". 

2  io    tt      tt     tt      it      tt        '<         tt       tt   flQO 

(Howe.) 

Silver  nitrosochlororuthenate  ammonia, 
AgsRu(N0)Cl6,  NH,. 
Decomp.  by  HsO.   SI.  sol.  in  NHiOH+Ao. 
Very  sol.  in  NatSsOs+Aq.     (Brizard,  Bull. 
Soc.  1895,  (3)  18.  1092.) 

Nitrosoiodic  acid,  Is04(N0)s  (?) 

Decomp.  with  HtO,  alcohol,  ether,  or  acetic 
ether.  Slowly  sol.  in  HiS04.  (Kammerer,  J. 
pr.  88.  65. 

Nitrososulphonic  acid. 

Potassium     dtnitrososulphonate,     XsO.OK. 
SO,K. 
Sol.  in  HjO.     Very  unstable.     (Hantzsch, 

B.  1894,  27.  3268.) 

Potassium  nitrosocltsulphonate,  ON(SOaK)s. 
.  Sol.  in  HsO.    Very  explosive.    (Hantzsch, 
B.  1895,  28.  996  and  2744.) 


Potasshmi  nitrosofrisnlphcmate,  ON(dOtK)i 
-hHsO.  ' 

Sol.  in  HsO.   (HantBsch,B.  1895, 28. 2750.) 

Sodium  nitrosotrisulphonate,  NOs(SOt)tNa. 
Decomp.  by  H,0.    (Traube,  B.  1913,  46. 
2521.) 

Nitrososulphuric  add, 
HsN,S0*=HsS0,(N0),. 
Not  known  in  free  state. 

Ammonium  (itnitrososulphate, 
(NH4)s(N0),S0,. 
Sol.  in  HsO.    Insol.  in  hot  alcohol.    (Pe- 
louze,  A.  16.  240.) 

Barium ,  Ba(NO)sSOt. 

Sol.  in  HsO.  (Divers  and  Haga,  Chem.  Soc. 
47.  364.) 

Barium  potasshmi ,  BaKs(SNsOc)s. 

Sol.  in  much  HsO  to  form  a  clear  houid, 
but  the  solution  gradually  deposits  BaSOi. 
(Hantzsch,  B.  1894,  27.  3271.) 

Cupric  nitrotodtsulphate,  Cu(NO)(SOs)s. 
(Sabatier,  BuU.  Soc.  1897,  (3)  17.  787.) 

Lead  dinitroaosulphate. 

Insol.  in  HsO.  (Divers  and  Haga,  Chem. 
Soc.  47.  364.) 

Potassium ,  Ks(NO),SOi. 

Decomp.  by  HsO  at  ordina^  temp.  InsoL 
in  alcohol.    (Felouze,  A.  ch.  6u.  160.) 

Sol.  in  about  8  pU.  HsO  at  14.5".  Leas  s(d. 
in  presence  of  kOH.  (Div^v  and  Haga, 
Chem.  Soc.  1895,  67.  455.) 

Sodium ,  Nas(NO),SO,. 

More  sol.  than  K  salt.    (Felouze.) 

SI.  sol.  in  HsO;  very  unstable  moist  or  dry; 

decomp.  by  HsO.    (Divers,  C.  N.  1895,  H. 

266.) 

Nitrososulphurotts  add. 

Ruthenium  sodium  nitrososul^te, 
0[Ru(SO,),(NO)Na,]+2HsO. 
SI.  sol.  in  cold  HsO.    (Miohiti,  Qass.*  ch. 
it.  1900,80.511.) 

Nitrosulphide  of  iron. 
See  Ferro(«^anitroao8ulphonic  add. 

Binitrosulphide  of  iron. 

Roussin's  comp.  is  ammonium  ferroA^pto-^ 
nitrososulphonate,  which  seM^QLC 
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Nitro8ulphonicacid,HNS05»^^  SO,. 

{Lead  chamber  crystale,)  Rapidly  sol.  in 
HJO  with  decomp.  When  brougnt  into  large 
amount  of  HjO,  no  gas  is  evolved.  (Fremy, 
C.  R.  70.  61.) 

Sol.  in  HtSOi  without  decomp.  Sol.  in  cold 
H,S04+Aq  of  sp.  gr.  1.7-1.66.  (Wdt)er,  J. 
pr.  100.  370 

Sl.sol.inH,S04H-Aqofl.6fi(p.gr.    (Dana.) 

More  difficultly  sol.  in  du.  than  cone. 
H,SO«+Aq.    (MQller.) 

Potassiiim  nitrosulphonate,  KOSOjNOsC?). 

Decomp.  by  HsO.  (Schultz-Sellack,  B.  4. 
113.) 

Nitrosulphonic  anhydride  (?),  NsOi,  2S0i 
=S,0.(NO,),. 

Rapidly  sol.  in  HjO  with  decomp.  Abund- 
antly sol.  in  cold  HtSOi.  (Rose,  Pogg.  47. 
605.) 

Insol.  in  cold,  slowly  sol.  in  warm  H,S04. 
(Prevoetaye,  A.  ch.  78.  362.) 

Nitrosulphonic  chloride,   NOiSCl^ 
N0,S0,C1  (?). 
Decomp.  by  H,0.    Sol.  in  fimiing  HsSOi 
without  aecomp.    Decomp.  by  cone.  H,S04. 
(Wd>er,  Pogg.  128.  333.) 

Z>uiitrostilphuric  acid. 
See  Z>initro808nlphuric  add. 

Nitrosyl  bromide,  NOBr. 

Decomp.  with  cold  HsO.  (Landolt,  A.  116. 
177.) 

Nitrosji  ^l>romlde,  NOBra. 

Deoomp.  by  HjO  or  cold  alcohol. 
Misdble  with  ether.  (Landolt,  A.  116. 177.) 
Mixture  of  NOBr  and  Brj.    (Frdhlich,  A. 

224.270.) 


Nitro8]d  platinic  bromide,  2N0Br,  PtBr4. 

Ddiquescent.    De 
soe,  J.  B.  1868.274.) 


pdiaue8C(mt.  _Decomp.  by  HjO.     (Top- 


Nitrosji  chloride,  NOCl. 

Decomp.  by  HiO.  Absorbed  by  fuming 
HsS04  without  decomp. 

Nitiosji  boron  chloride,  N0C1,*BC1|. 
See  Boron  nitrosyl  chloride. 

Nitrosyl  platinic  chloride,  2N0C1,  PtCU. 

Yer^  deliquescent,  and  sol.  in  HsO  with 
evolution  of  NO.  (Rogers  and  Boye,  Phil. 
Mag.  J.  17.  397.) 


Nitrosyl   tfaaUium   chloride,   2N0C1,    TlCl, 
TiCl,. 
Very  deliquescent,  and  sol.  in  HsO  with 
decomp.    (Sudborough,  Chem.  Soc.  69.  667.) 

Nitrosyl  stannic  chloride,  2N001,  SnCU. 

Decomp.  by  HsO,  chloroform,  or  benzene, 
not  by  carbon  disulphide.    (Jdrgensen.) 

Nitrosji  titanium  chloride,  2N0C1,  TiCU. 
Decomp.  by  HsO.   (W^er,  Pogg.  118. 476.) 

Nitrosyl  zinc  chloride,  NOOl,  ZnCls. 

Very  deliquescent,  and  sol.  in  HsO  with 
evolution  of  NO.  (Sudborough,  Chem.  Soc. 
69.  666.) 

Nitrosji  chloride  sulphur  Hozide,  NOCl,  SOs. 
Decomp.  by  HsO.   Sol.  in  cone.  HsS04  with 
evolution  of  HCl.    (Weber,  Pogg.  .128.  233.) 

Nitrosyl  fluoride,  NOP. 

Sol.  in  HsO.  Solution  decomp.  on  standing 
with  formation  of  NO  and  HN0|.  (Ruff  and 
St&uber,  Z.  anorg.  1906,  47.  190.) 

Nitrosyl  sulphate,  add,  H(N0)S04. 
See  Nitrosulphonic  aciid. 

Nitrosyl  sulphate,  anhydro,  (N0)sSs07. 
See  Nitrosulphonic  anhydride. 

Nitrosyl  selenic  add,  SeOs(ONO)s 

Decomp.  by  HsO.  (Lenher  and  Mathews, 
J.  Am.  Chem.  Soc.  1906,  28.  616.) 

Nitrosyl  sulphuric  acid,  H(N0)S04 
See  Nitrosulphonic  add. 

Nitrous  acid,  HNOs 
Known  only  in  aqueous  solution. 
See  Nitrogen  ^riozide. 

Nitrites. 

Normal  nitrites,  except  AgNOs.  are  sol.  in 
HsO  and  alcohol;  but,  as  a  rule,  tney  are  less 
sol.  than  the  corresponding  nitrates. 

Ammonium  nitrite,  NH4NOS. 

V^  deliquescent,,  and  sol.  in  HsO. 

HsO  solution  decomp.  at  60°.  (Berzelius.) 
Venr  dil.  solution  can  be  evaporated  on  water 
bath  without  decomp.  (Bonlig,  A.  125.  26.) 
Solution  contaming  Viooiooo  pt.  NH4NOS  can 
be  evaporated  to  |^  its  vol.  without  deoomp. 
Solution  containing  Vkoo  pt.  gives  a  distillate 
containing  8.6%  of  NH4NOS,  while  residue 
contains  82%  of  original  quantity,  9.4%  being 
lost.    (Schdyen.) 

Very  deliquescent,  sol.  in  HsO;  slowlv  but 
easily  sol.  in  alcohol;  insol.  in  ether.  (SOren- 
sen,  Z.  anorg.  1894jit1?eca^.i^OOgie 
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NITRITE,  AMMONIUM  BARIUM  CUPRIC 


Ammonium  bariimi  cupric  nitrite, 

(NH4)iBaCu(N0,)«. 
Ppt.;    deoomp.    readily.      (Pnibylla,    Z. 
anorg.  1897, 15.  424.) 

Ammonium  bismuth  silver  nitrite, 

(NH4),BiAg(N0,).. 
Moderatelv  sol.  in  HtO.    Rapidly  hydro- 
lysed  by  HsO.    (Ball  and  Abram,  Cnem.  Soc. 
1913,  108.  2120.) 

Ammonium  bismuth  sodium  nitrite, 
2NH4NO,,  Bi(NO,),,  NaNO,.     * 


Easily  decomp. 
87.  761.) 


(Ball,  Chem.  Soc.  1905, 


Ammonium  <^flHw^^^i«^  nitrite  ^nwiAnia^  basic, 
2NH«N0,,  Cd(NO,),,  CM(OH),,  2NH,. 
Decomp.  by  HtO.     (Morin,  C.  R.  100. 
1497.) 

Ammonium  calcium  cunric  nitrite, 

(NH4),CaCu(N0,),. 
Ppt.;  decomp.  easily.    Sol.  in  HsO.    SI.  sol. 
in  alcohol,     (mibylla,  Z.  anorg.  1897,  16. 
423.) 

Ammonium  cobaltic  nitrite,  3(NH4)sO,  CofOi, 
6N,0,+lJiH,0. 

SI.  sol.  in  HiO.  decomp.  in  aq.  solution  on 
heating.   (Rosenneim,  Z.  anorg.  1898, 17. 45.) 

H-3H,0. 

Somewhat  sol.  in  cold  HjO:  deoomp.  by 
boiling.  Decomp.  by  cone.  HsS04,  not  by 
acetic  or  dil.  mineral  acids.  (Erdmann,  J.  pr. 
97.405.) 

Ammonium  cupric  lead  nitrite, 
CuPb(NH;),(NO,),. 

Stable  at  ordinary  temp.;  sol.  in  HNOt 
with  decomp. 

2.575  pts.  are  sol.  in  100  pts.  HfO  at  20*",  or 
2.51  %  salt  in  sat.  solution  at  20"*.  (Przibylla, 
Z.  anorg.  1897, 16.  420.) 

Ammonium  cupric  strontium  nitrite, 

(NH4),CiS-(N0,)e. 
Fpt;  sol.  in  HtO  with  deoomp.    (Prsibylla, 
Ic.) 

Ammonium  iridium  nitrite. 
See  Iridonitrite,  ammonium. 

Ammonium  lead  nickel  nitrite, 

(NH4),PbNi(N0,),(?). 
Ppt.    (Przibylla,  Z.  anorg.  1897, 16.  433.) 

Ammonium  osmium  nitrite. 
See  Osminitrite,  ammonium. 

Ammcmium  osmji  ozynitrite.  * 
See  Osmjiozynitrite,  ammonium. 


Ammonium  platinum  nitrite. 
See  Platonitrite,  ammonium. 

Ammonium  rhodium  nitrite. 
See  Rhodonitrite,  ammonium. 

Ammonium    rutiienium    hydrogen    nitrite, 
Ru,Ht(N0,)4,  3NH4NO,+3H,0. 
See  Rutheninitrite,  ammonium  hydrogen. 

Barium  nitrite,  Ba(NOt)t+HtO. 
Pomanent.    Very  sol.  in  HtO. 

Solubility  in  HtO  at  t'. 


f 

O.inl00co.Bft(NOt)t 

Sp.KT. 

0 

58 

1.40 

20 

63 

1.45 

25 

71 

1.50 

30 

82 

1.52 

35 

97 

1.61 

(Vogel,  Z.  anorg.  1903,  86.  389.) 

100  pU.  HtO  dissolve  at: 
0**        10"      20"     30" 

63.5  69.5     79.5     93  pts.  Ba(NO,)t+HA 

40"      50"      60"      70" 

113      136      170     202pts.Ba(NO,),+HA 

80"      90"     100"    110" 

254     331      461      765  pts.  Ba(NO,)t+HtO. 

The  sat.  solution  at  17"  contains  40% 
Ba(NOt)t,  and  has  sp.  gr.  17"/0"- 1.4897. 
(Oswald,  A.  ch.  1914,  (9)  T  62.) 

100  g.  HtO  at  13.5^  dissolve  64  s.  Ba(NOt), 
+10.2  g.  AgNOi  with  exoess  of  A^Ot.  and 

76.6  g.  Ba(NOt)t+9.5        * 


_,.  ^   AgNOt,  Witt 

oessolAgNOt.    (OswaldT) 
Sol.  in  64  pts.  94%  alcohol;  nearl; 


sol.  m  64  pts.  94%  alcohol;  nearly  msoL 
in  absolute  alcohol.    (Lang,  Pogg.  118.  285.) 

SolubiUty  in  alcohol  4* Aq  at  t". 


100  com.  of  the  nt. 

f 

Solvent 

solution  contain  g. 

B»(NOi)i-|-HfO 

19.5 

10%  alcohol 

49.30 

21.0 

20% 

n 

29.30 

20.5 

30% 

40% 

tt 

18.41 

20.5 

It 

13.33 

20.5 

50% 

It 

9.11 

20.0 

60% 

tt 

4.84 

19.0 

70% 

tt 

2.66 

19.5 

80% 

tt 

0.98 

20.0 

90% 

tt 

0.00 

20.0 

absolute  alcohol 

0.00 

(Vogel,  Z.  anorg.  1903,  86.  390.) 

Insol.  in  acetone.    (Naumann,  B.  1904,  ST. 
4329.) 
Insol.  in  ethyl  aoetate.    JNaumann,   B. 

1910,  48.  314.)  Digitized  by  V^OOQlt 


NITRITE,  CADMIUM  POTASSIUM 


Barium  cesium  nitrite,  C8Bas(NO0ft. 

Sol.  in  HtO.  (Jamieson,  Am.  Ch.  J.  1907, 
88.  616.) 

CB,Ba(N0t)4+H,0.  Very  sol.  in  H,0. 
(Jamieeon,  Am.  Ch.  J.  1907,  88.  616.) 

Barimn  cssium  silver  nitrite,  CstAgBaCNO^e 
H-2H,0. 
Decomp.  by  oold  H^.   (Jamieeon,  Am.  Ch. 
J.  1907,  88.  616.) 

Barium  cobaltic  nitrite,  2BaO,  CotOi,  4N20t 
H-lOHjO. 

Sol.  in  moderately  warm  HjO  without  de- 
oomp.  but  not  reciyst.  therefrom.  (Roeen- 
heim,  Z.  anorg.  1898.  17.  51-54.) 

SBaO,  CoiOi,  6N  A+H,0.  Ppt.;  very  un- 
stable. Nearly  insol.  in  HiO.  (Rosenheim, 
Z.  anorg.  1898, 17.  47.) 

Barium  cobaltous  potassium  nitrite,  Ba(N02)t, 
Co(NO,),,  2KN0,. 
Decomp.  by  HtO.    (Erdmann,  J.  pr.  97. 
385.) 

Barium  cupric  nitrite,  Ba[Cu(OH)(NOt)s]s. 

Ppt.  Insol.  in  H,0.  Decomp.  by  HtO. 
InscM.  in  alcohol,  but  slowly  decomp.  by  it. 
(Kurt^iacker,  Z.  anorg.  1913,  82«  208.) 


ric  potasi 

;,(NOt).. 


BaCuK,( 

Stable  when  dry,  easily  deoomp.  when 
moist:  sol.  in  HtO  with  deoomp. 

45.86  pts.  are  sol.  in  100  pis.  HtO  at  20"",  or 
31.46%  salt  is  contained  m  sat  solution  at 
20*.    (PnibyUa,  Z.  anorg.  1897, 15.  424.) 

Barium  cunric  thallium  nitrite, 
BaCufit(NO,),. 
SL  sol.  in  HtO.    (Prsibylla,  Z.  anorg.  1898, 
18.  461.) 

Barium  iridium  nitrite. 
See  Iridonitritey  barium. 

Barium  mercuric  nitrite,  2Ba(N0t)s) 
3Hg(NO,)t+5HtO. 
Very  sol.  in  HtO  and  easily  decomp.  (lUy, 
Chem.  Soc.  1910,  97.  327.) 

Barium  nickel  nitrite,  2Ba(N0,)s,  Ni(NOs)t. 

Somewhat  more  easily  sol.  in  HtO  than 
nicJcd  potassium  nitrite.    (Lang.) 

Barium  nickel  potassium  nitrite,  Ba(NOs)t) 
Ni(NOt)t,  2KN0,. 
SL  soL  in  cold,  easily  in  hot  HtO  without 
a|q>arent  deoomp.    (Lang.) 

Barium  nickel  thallium  nitrite, 
NiBaTl,(NO,), 
P|>t.   (Pnibylla,  Z.  anorg.  1898, 18. 462.) 


Barium  osmium  nitrite. 
See  Osminitrite,  barium. 

Barium  osmyl  oxynitrite. 
See  Osmjiozynitrite,  barium. 

Barium  potassium  nitrite,  Ba(NOt)t,  2KN0t 

Easily  sol.  in  H|0;  insol.  in  alcohol.  (Lang, 
Pogg,  118.  293.) 

Barium  rhodium  nitrite,  3Ba(N0t)i, 
Rh,(NOt)«. 
See  Rhodonitrite,  barium. 

Barium  silver  nitrite,  Ba(NOt)t,  2AgN0s+ 
H^. 

Resembles  the  potassium  salt.    (Fischer.) 
Less  stable  than  the  Na  salt.    (Oswald.) 

Bismuth  nitrite,  basic,  (BiO)NOt+HHtO. 

Sol.  in  HCl.  (Vanino,  J.  pr.  1906,  (2)  74. 
150.) 

Bismuth  csMium  silver  nitrite,  CstBiAg(N0t)6. 
Very  si.  sol.  in  HtO.    Slowly  decomp.  by 
HtO.     (Ball  and  Abram,  Chem.  Soc.  1913, 
108.  2122.) 

Bismuth  potasshmi  nitrite,  Bi(NOt)ti  3KN0t 
+HtO. 
Decomp.  by  HtO.    (Ball,  Chem.  Soc.  1905, 
87.  762.) 

Bismuth  potassium  silver  nitrite, 
K,BiXg(NO,).. 
Lees  sol.  in  HtO  than  NH4  salt.    (Ball  and 
Abram,  Chem.  Soc.  1913, 108.  2121.) 

Bismuth  rubidium  silver  nitrite, 
Rb,BiAg(N0t)6. 
SI.  sol.  in  HtO  with  slow  hydrolysis.   (Ball 
and  Abram.) 

Bismuth  silver  tiballous  nitrite,  BiAgT%t(N0t)6 . 
Insol.  in  HtO,  but  decomp.  thereby.    (Ball 
and  Abram.) 

Cadmium  nitrite,  basic,  2CdO,  NtO|. 
Insol.  in  HtO.    (Hampe,  A.  120.  335.) 

Cadmium  nitrite,  Cd(NOt)t+HtO. 

Deliquescent.  Sol.  in  HtO.  (Lang,  J.  B. 
1862.  99.) 

Cadmium  potassium  nitrite,  Cd(NOt)t,  KNOt. 

Easily  sol.  in  HtO.  Very  difficultly  sol.  in 
absolute  alcohol,  and  only  si.  sol.  in  90% 
alcohol.    (Hampe,  A.  185.  334.) 

Cd(NO,),,  2KN0t.  EasUy  sol.  in  H,0. 
Insol.  in  alcohol.    (Lang,  J.  B.  1862.  99.) 

Cd(NOt)t,  4KN0t.  SforeaplJjikHtOthap 
the  above  salt.    (Lang.) -v^^^l^ 
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NITRITE,  C-ffiSIUM 


Cmiiim  nitrite,  CsNOj. 

Very  hydroscopic.  Vay  sol.  in  HjO. 
(Ball,  Chem.  Soc.  1913, 108.  2130.) 

CMium  calcium  nitrite,  C8sCa(NOs)4+HsO. 
Ppt.    (Jamieson,  Am.  Ch.  J.  1907, 88.  617.) 

Cminm  cobaltic  nitrite,  C8iCo(NOs)e+H20. 
Sol.  in  20,100  pts.  HjO  at  17*.    (Rosen- 
bladt,  B.  19.  2531.) 

Cmium  lead  nitrite,  C8Pb(N0,),-f  H,0. 

Sol.  in  cold  HsO  without  deoomp.  When 
solution  is  heated,  some  basic  lead  salt  sep- 
arates.  (Jamieson,  Am.  Ch.  J.  1907, 88. 618.) 

CMium  lead  silyer  nitrite,  Cs»AgPb(NO,)f + 
2H,0. 
Ppt.    (Jamieson.) 

Cttsium  silver  nitrite,  CsAg(NOs)s. 
Decomp.  by  HtO.    (Jamieson.) 

Caesium  silver  strontium  nitrite, 

Cs,AgSr(N0,).+2H,0.    . 
Partially  decomp.  by  HjO.    (Jamieson.) 

C«8ium  strontium  nitrite,  CsSr(N02)i+H,0. 
Ppt.   Sol.  in  HsO.    (Jamieson.) 

Cakhmi  nitrite,  Ca(NO,),+H,0. 

Very  deliquescent.  Insol.  in  dil.  alcohol. 
(Fischer,  Fogg.  74.  115.) 

100  ccm.  of  the  sat.  solution  contain  111.6 
g.  Ca(NOt)f +H,0  at  20.6^  (Vog^,  Z.  anorg. 
1903,  86.  395.) 

Solubility  in  HsO  at  t"". 


f 

%Ca(NOj)t 

Solid  phaae 

0 

38.3 

Ca(NO,)s,  4H,0 

18.5 

43 

« 

42 

51.8 

<i 

44 

53.5 

"  +Ca(NO,K  Hrf> 

54 

55.2 

Ca(N6,).,  Bfi 

64 

58.4 

a 

70 

60.3 

(I 

73 

61.5 

a 

91 

71.2 

u 

(Oswald,  A.  ch.  1914,  (9)  1.  32.) 

Sat.  solution  of  Ca(NO,)sH-AgNOs  con- 
tains 92.4  g.  Ca(NO,),  and  11.2  g.  AgNOs 


tarns  92.4  g.  UaiiNUs^s  and  ii.: 
per  100  g.  3,0  at  14^    (Oswald. 

Solubility  in  alcohol. 

100  ccm.  of  sat.  solution  in  90%  alcohol 
contain  39.0  g.  Ca(NO,)t+HsO  at  20^ 

100  ccm.  of  sat.  solution  in  absolute  alcohol 
contain  1.1  g.  Ca(NO,),+HsO  at  20^ 
(Vogel.) 

InsoL  in  ethyl  acetate.  (Xaumann,  B. 
1910,  48.  314.) 


+4HsO.  The  sat.  solution  at  15"  containt 
42.3%  Ca(NOs)s  and  has  sp.  gr.  at  16*Ar« 
1.4205.    (Oswald,  A.  ch.  1914,  (9)  1.  66.) 

Calcium  cobaltous  potassium  nitrite, 
Ca(NOs)s,  Co(NOs)s,  2KN0,. 
Decomp.  by  HsO.    (Erdmann.) 

Calcium  cupric  potassium  nitrite, 
CaCuK,(NO,),. 

Fpt.,  insol.  in  alcohol;  sol.  in  HfO  with, 
decomp. 

14.97  pts.  are  soL  in  100  pts.  HsO  at  20*,  or 
13.02  per  cent  of  salt  is  contained  in  Bit 
solution.    (Prsibylla,  Z.  anorg.  1897, 16w  ^2.) 

Calcium  mercuric  nitrite,  Caf  NOs)stHg(NOt)i 
-f5H,0. 
Very  sol.  in  HsO.    (RAy,  Chan.  Soc.  19ia 
97.  327.) 

Calcium  nickel  potassium  nitrite,  Ca(NOi)s. 


eium  mckel  potassi 
Ni(NO,)s,  2KNOs 


Very  si.  sol.  in  cold,  easily  in  hot  HsO. 
Insol.  in  alcohol.  SI.  sol.  in  dil.  HCsHiOs+ 
Aq.    (Erdmann.) 

Calcium  osmium  nitrite. 
See  Osminitrite,  calcium. 

Calcium    potassium    nitrite,    CaK(NOi)f+ 
3HsO. 
Sol.  in  HsO.    (Topso«,  W.  A.  B.  78, «.  112.) 
Deliquescent.    (Lang.) 

Cobaltous  nitrite. 
Known  only  in  solution. 

Cobaltic  lead  nitrite,  3PbO,  CosO,.  6XtO,+ 
12HsO. 
Insol.  in  HsO.   (Rosenheim,  Z.  anorg.  1898, 
17.  48.) 

Cobaltic  lead  potassium  nitrite,  3KsO,  3FbO, 
2CosO,,  10NsOi+4HsO. 
Sol.  by  boiling  in  much  HsO.    SoL  in  hoi 
acids  with  evolution  of  NsOi.    (Stiomeyer,  A- 

96.228.) 

Cobaltous  potassium  nitrite,  2Co(NOs)si 
2KNOs+HsO. 

Fpt.    (SadtJer.) 

Ck)(NO,)„  2KN0s+H,0.   Ppt.    (SadU«r.) 

3Co(N0s)t,  6KNO,+HsO.  InaoL  in  cold, 
sol.  in  hot  HsO.  SI.  sol.  in  KCHtOs-f  Aq. 
(Erdmann,  J.  pr.  97.  397.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904,  87.  3602.) 

Cobaltic  potassium  nitrite  (cobalt  yellow), 
Co,(XO,).,  6KNO,-h3HsO. 
Very  si.  sol.  in  cold  HsO.    Insol.  in  alooiiol 
and  ether.    Sol.  in  traoes  in  CSs.    (St.  Evre, 
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C.  R.  86. 552.)  Insol.  in  boiling  cone.  KsS04, 
KCl,  KNO,,  or  KC,H,0,+Aq. 

Sol.  in  1120  pt8.  HsO  at  17**.  (Rosenbladt, 
B.  1886,  19.  2535.) 

Decomp.  when  heated  in  aq.  solution. 
(Rosenheim,  Z.  anoig.  1898. 17.  42.) 

More  sol.  in  NH4CI  or  NaCl+Aq  than  m 
HfO.    (Stromeyer.) 

81.  deoomp.  by  KOH+Aq,  except  when 
v&ry  cone;  easily  decomp.  by  NaOH  or 
Ba(OH),-|-A(i. 

Very  si.  sol.  in  KCiH|0,+Aq,  or  KNO, 
+Aq.    (Freseniufl.)    Sol.  in  HCl+Aq. 

Sd.  in  HCJiHiO,,  or  HjCjOi+Aq.  (Stro- 
m^er.) 

Small  quantity  of  HC»H|Os+Aq  does  not 
dimolve.    (Fresenius.) 

Cobaltic  potassium  silver  nitrite, 

KCoAg,(NO,),,  and  K,CoAg(NO,)e. 
Very  si.  sol.  in  HtO.    Less  sol.  than  Na 
comp.    (Burgess  and  Karum,  J.  Am.  Chem. 
See.  1912,  84.  653.) 

Cobaltotss  potassiiim  strontium  nitrite, 
Co(NO,),,  2KN0,,  Sr(NO,),. 
Decomp.  by  HsO.     (Erdmann,  J.  pr.  97. 
385.) 

Cobaltic   rubidium   nitrite,    RbtCo(NOs)«+ 
H,0. 
Sol.  in  19,800  pts.  H,0.    (Rosenbladt,  B. 
19.  2531.) 

Cobaltic  silver  nitrite,  CoAgi(NO,)c. 
.  Fairly  sol.  in  HsO.     (Cunnin^^bam  and 
Perkin,  Chem.  Soc.  1909,  95.  1568.) 

2Ag/),  CW)i,  3N,Oi+3H,0.  81.  sol.  in 
H,0;  decomp.  by  boiling  H,0.  (Rosenheim, 
Z.  anorg.  1898, 17.  56.) 

Cobaltic  silver  hydrozynitrite, 
Co,Ag,(OH),(NO,),. 
SI.  sol.  in  H,0.    (SuBuki,  Chem.  Soc.  1910, 
97.  729.) 

Cobaltic  silver  nitrite  ammonia,  CosOi,  AgjO, 
4N,0,,  4NH,. 
See  Cobalt  ammonium  con^. 

Cobaltic  sodium  nitrite,  2Na]0,  CosOi,  4NtO|. 

Sol.  in  HtO  and  alcohol.  (Rosenheim,  Z. 
anorg.  1898,  17.  50.) 

+H,0.  Ppt.  (Sadder,  Sill.  Am.  J.  (2)  49. 
196). 

3NatO,  CoiOtj  6N,0i+xH,0.  Sol.  in  H,0; 
deoomp.  on  heating;  insol.  in  alcohd.  (Rosen- 
heim, Z.  anorg.  1898,  17.  43.) 

Cobaltic  strontium  nitrite,  2SrO,  CotOa,  4Ns0, 
+11H,0. 
Ppt.    (Rosenhdm,  Z.  anorg.  1898,  17.  54.) 


Cobaltic  thaUium  nibite,  Coi(NOs)«,  6T1N0>. 
Sol.  in  23,810  pts.  HjO  at  17"*.     (Rosoi- 
bladt,  B.  19. 2531.) 

Cobaltic  zinc  nitrite,  2ZnO,  CosOi,  3N]0t+ 
IIHA 
Sol.  in  dil.  acetic  acid.     (Rosenheim,  Z. 
anorg.  1898,  17.  56.) 

Cobalt  nitrite  nitrate,  2CoO,  CoiOt,  3N^t, 
Co(N0,),H-14H,0. 
Ppt.    (Rosenheim,  Z.  anorg.  1898,  17.  58.) 


Cupric  nitrite,  basic,  2CuO,  N2O1. 

(Hampe,  A.  120.  345.) 

Cu(N0,)2,  3Cu(0H),.    Very  si.  sol.  in  H,C 
or  alcohol.    Easily  sol.  in  dil.  acids  or  am 


Cupric  nitrite. 
Known  only,  in  solution. 

Cupric  lead  potassium  nitritb,  CuPbK,(NOs)«. 

(van  Lessen,  R.  t.  c.  10.  13.) 

3.056  pts.  are  sol. in  100 pts.  HtO  at  20''jOr 
2.51%  salt  is  contained  in  sat.  solution  at  l20^ 
p.  429.    (Prsibylla,  Z.  anorg.  1897, 16.  429.) 

Cupric  potassium  strontium  nitrite, 
CuSrK,(NO,)«. 
Sol.  in  HjO  with  decomp.    10.82  pts.  are 
soL  in  100  pts.  HtO  at  20*^  or  9.77  per  cent 
salt  is  contained  in  sat.  solution  at  20*. 
(Przibylla,  Z.  anorg.  1897, 16. 425.) 

Cupric  rubidhmi  nitrite,  RbiCu(NOs)s. 

Easily  sol.  in  HtO.  Sol.  in  alcohol.  (Kur- 
tenacker,  Z.  anorg.  1913,  82.  206.) 

Cupric  nitrite  ammonia,  Cu(NOt)s»  2NHt4' 
2H,0. 

Sol.  in  tittle  HtO  with  absorption  of  much 
heat.  Decomp.  by  much  HtO.  (Peligot, 
C.  R.  68.  209.J 

3CuO,  NtO,,  2NHi+HjO.  As  above. 
(PeUgot.) 

Iridium  hydrogen  nitrite,  IrtH«(NOt)ii. 
See  Iridonitrous  add. 

Iridium  nitrite  tvith  BfNOs. 
See  Iridonitrite,  M. 

Iron  (ferrous)  lead  potassium  nitrite, 
FePbKt(NO,).. 
Ppt.;  insol.  in  cold  HtO;  stable  at  ordinary 
temp.    (Prsibylla,  Z.  anorg.  1897,  16.  439.) 

Iron  (ferrous)  lead  tiballous  nitrite, 
FePbTlt(NO,),.yitized  by  V^OOgie 
Ppt.    (Przibylla,  Z.  anorg.  1898,  W.  463.) 
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Lead   nitrite,    basic,   4PbO,    N,Ot+HsO« 
Pb(OH)NO,,  PbO. 

Sol.  in  143  pt8.  HtO  at  23'',  and  33  pts.  at 
100*.    (Chevreul.) 

SoL  in  1250  pts.  cold  HjO,  and  34.5  pts.  at 
100**.    (Peligot.) 

Sol.  in  cold  HNO,  or  HCiH|0,+Aq. 

Composition  is  3PbO,  N,0|-|-H,0.  (Meiss- 
ner,  J.B.  1876.  194.) 

Composition  is  as  above,   (v.  Lorenz,  W.  A. 
B  84«  *•  1133  ) 

'3Pk)*  N,d,=Pb(NO,),,  2PbO.     Sol.  in 
HfO.    (Bromeis,  A.  72.  38:  v.  Lorenz.) 

2PbO^  N/)i+H/).  SI.  sol.  in  H,0. 
(Bromeis.) 

+3HtO.    (Meissner.) 

4PbO,  3N,0,+2HA  SoI.inH,0.  (Meiss- 
ner, J.  B.  1876. 195.) 

Lead  nitrite,  Pb(NO,),+H,0. 

Easily  sol.  in  HjO.  (Peligot,  A.  ch.  77. 
87.) 

Lead  nickel  potassium  nitrite,  Pb(NOi)s, 
KNO,,  Ni(NO,),. 

Inaol.  in  HjO.  (Baubigny,  A.  ch.  (6)  17. 
111.) 

Ppt.    (Przibylla,  Z.  anorg.  1897,  16.  432.) 

Lead  nickel  thallous  nitrite,  NiPbTls(N02)6. 
Ppt.    (Przibylla,  Z.  anorg.  1898, 18.  462.) 

Lead  TOtassium  nitrite,  4Pb(N02)s,  6KN0,+ 

Easily  sol.  in  HiO  and  in  absolute  alcohol. 
(Hampe,  A.  126.  334.) 

Pb(NO,),,  2KN0,+H,0.  EasUy  sol.  in 
HsO.  Insol.  in  alcohol.  (Lang,  J.  B.  1862. 
102.) 

Lead  potassium  silver  nitrite,  K»AgPb(N0t)6 
+2H,0. 
Ppt.    ( Jamieeon,  Am.  Ch.  J.  1907,  88.  619.) 

Lead  nitrite  nitrate. 
See  Nitiate  nitrite,  lead. 

Lithium  nitrite,  UNOt+)^HsO. 

Ddiquescent.  Easily  sol.  in  alcohol  and 
H,0.    (Vogel,  Z.  anorg.  1903,  86.  403.) 

Sat.  solution  of  llNOj-f  HH,0  in  H^O 
contains  at: 

65*    81.5*     91*     96**    92.6° 

63.8    68.7      72.4    91.8    94.3%  UNO,. 
K>8wald.) 

-hHjO.  Very  sol.  in  HjO.  readily  forming 
supersat.  solutions.  Very  sol.  in  abs.  alcohoL 
(Ball,  Chem.  Soc.  1913,  108.  2133.) 

100  pts.  H,0  dissolve  at: 
0°       10**      20" 
125      156      lS9pt8.  LiNO,-|-H,0. 


30" 
242 


40°      50" 

316      459  pte.  UNO,+H,0. 


LiNO,,  H,0+Aq  sat.  at  19"  contains  48.9% 
LiNOs  and  has  sp.  gr. » 1.3186.  (Oswald,  A. 
ch.  1914,  (9)  1.  61.) 

100  g.  H/)  dissolve  78.5  g.  LiNO,+10.5  g. 
A^OsatU".    (Oswald.) 

Lithium  mercuric  nitrite,  LiNOi,  Hg(NOt)s+ 
H,0. 
(RAy,  Chem.  Soc.  1907,  91.  2033.) 
4UN0,,    Hg(N0,),+4H,0.      Exteemdy 

deliquescent.    O^y*) 

Magnesium  nitrite,  Mg(N0s),+2H,0. 
Deliquescent,  and  sol.  in  HjO.    Solution 

decomp.  by  boiling.    Easily  sol.  in  absolute 

alcohol.    (Hampe,  A.  186.  334.) 
Insol.  in  absolute  alcohol.    (Fisch^.) 
+3HsO.    Sol.  in  HiO  and  absolute  alcohol. 

Very  deliquescent.    (Vogel,  Z.  anorg.  1903, 

86.  397.) 

Magnesium  osmium  nitrite. 
See  Osmlnltrite,  magneshmi. 

Magnesium  potassium  nitrite. 

Deliquescent,  and  easily  sol.  in  HsO.  Insol 
in  alcohol.    (Lang.) 

Magnesium  silver  nitrite. 

Sol.  in  HsO  with  decomp.  (Spiegel,  Ch.  Z. 
1895, 19. 1423.) 

Bfanganous  nitrite. 

Deliauescent,  and  sol.  in  HsO.  (Mitschcr- 
lich.)  Not  obtained  in  a  solid  state,  as  the 
solution  decomp.  on  evaporation.  (Lang, 
Pogg.  118.  290.) 

Mercurous  nitrite,  Hgs(NOs)s. 

Sol.  in  HsO  with  partial  decomp.  to,Hs  and 
Hg(NOs)s.    (RAy,  A.  1901,  816.  252.) 

Sol.  in  cold  cone.  HNOj.  Very  slowly  sol. 
in  cold  dU.  HNO,.  (RAy,  Chem.  Soc.  1897, 
71.  339.) 

Decomp.  by  boiling  HsO  and  by  cold  dfl. 
H,S04.    (RAy,  Z.  anorg.  1896, 12.  366.) 

+H,0.  Slowly  decomp.  by  HsO.  (RAy, 
Chem.  Soc.  1897,  71.  340.) 

Mercuric  nitrite,  basic,  Hg(NO,),,  2HgO+ 
HsO. 

Ppt.    (Lang.) 

12HgO,  5NsO,+24H,0.  (RAy,  Chem.  Soc. 
1897,  71.  341.) 

Mercuric  nitrite,  Hg(NOs)t. 

Deliquescent.  Partly  sol.  in  boiling  H/), 
but  the  greater  part  is  decomp.  into  HgO-h 
HNOs.   (RAy,  Proc.  Chem.  Soc.  1904, 90. 57.) 

Mercuromercuric  nitrite,  basic 
o.  9HgsO,  4HgO,  5N,0,+8HsO. 
/9.  HgsO,  2Hg(),  N,0,+2H,0. 
(RAy,  Chem.  Soc.  1897,  7L  341.) 
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Mercuric     potasuum     nitrite,     Hg(NOt)i, 
2KN0,.  '        *'      *^*' 

Easily  sol.  in  HjO.  Insol.  in  alcohol. 
(Lang,  I860.} 

KHg(NO,),.  Obtained  from  K,HgrNO,J», 
HjO+Aq  containing  a  small  excess  of  KNOt. 
Decomp.  by  H,0.  (Rosenheim,  Z.  anorg. 
1901  ^.  173.) 

KrHg(N0,)5+H,0.  Sol.  in  H,0.  For- 
mula of.  Lang  is  incorrect.  (Rosenheim,  Z. 
an<wg,  19W7l8. 172.)  , 

Mercuric  sodium  nitrite,  NasHg(N02)4. 

Very  hydroscopic.  Decomp.  by  hot  H,0. 
(Rosenhemi,  Z.  anorg.  1901,  28. 173.) 

-h2HA  Deliquescent.  (RAy,  Chem.  Soc. 
1907,91.2032.) 

2Hg(N0,),,  3NaN0,.  Decomp.  by  H,0. 
(RAy,  Ch«n.  Soc.  1907,  91.  2032.) 

Mercuric  strontium  nitrite,  3Hg(N0s)t, 
2Sr(NO,)t+5H,0. 

Very  sol.  in  H,0.  (RAy,  Chem.  Soc.  1910, 
97.  327.) 

Mercuric  tdtrite  hydrazine,  Hg(NOi),,  N1H4. 
Ppt.    Dedomp.  by  HjO.    (Hofmann  and 
Marburg,  A.  1899,  806.  215.) 

Ifickel  nitrite,  basic,  2NiO,  NsO|. 
Ppt.    (Hampe,  A.  126.  343.) 

Nickel  nitrite,  Ni(NOs)s. 

Sol.  in  HsO  and  alcohol.  (Lang,  J.  B.  1862. 
100.) 

Nickel  potassium  nitrite,  Ni(NO,),,  4KN0,. 
Moderatdy  sol.  in  H,0.    (Fischer,  Pogg. 
74.  115.)    Extremely  sol.  in  HiO.    (Hampe, 
A.  126.  340.)    Insol.  in  absolute  alcohol. 

Nickel  potassium  strontium  nitrite,  Ni(N02)s, 
2KN0,,  Sr(NO,),. 
SL  sol.  in  cold,  easily  sol.  in  hot  HsO. 

Nickel  nitrite  ammonia,  Ni(N02),,  4NH|. 

Sol.  in  cold  HsO.  Decomp.  on  standing  or 
by  heating.  Ibsol.  in  alcohol.  Can  be  re- 
crystallized  by  dissolving  in  NHiOH+Aq, 
and  adding  much  absolute  alcohol.  (Erd- 
mann,  J.  pr.  97.  395.) 

Ni(NO,),,  5NHs.  Decomp.  in  the  air 
giving  Ni(XO,),,  4NH,.  (Ephraim,  B.  1913, 
16.  3110.) 

Osmium  nitrite,  O8(N0s)s. 
Ppt.    (Wintrebert,  C.  R.  1905, 140. 587.) 

Ocnuum  nitrite  tpilh  MNO*. 
See  Osminitrtte,  M. 

>smyl  nitrite  tvith  MNOs. 
See  Otm^trite,  M. 


Osmyl  ozynitrite  with  MNOs. 
See  Osmyloxynitrite,  M. 

Osmyl  nitrite  ammonia,  OsOs(NOs)s.  4NH,. 
(Wintrebert,  A.  ch.  1903,  (7)  28.  56.) 

Palladious  nitrite  with  BfNOs. 
See  Palladonitrite,  M. 

Platinous  hydrogen  nitrite,  HsPt(NO,)«. 
See  Platonitrous  acid. 

Platinous  nitrite  with  MNOs. 
See  Platonitrite,  M. 

Potassium  nitrite,  KNOs. 

Deliquescent.    Sol.  in  HsO. 

Pure  KNOs  is  not  deliquescent.  (Oswald, 
A.  ch.  1914,  (9)  1.  32.) 

Sol.  in  about  Vs  its  wt.  of  HsO.  (Divws, 
Chem.  Soc.  1899,  76.  86.) 

100  pts.  HsO  dissolve  at: 
0"         10°       20"       30°       40° 
281        291       302       313       325  pts.  KNOs, 

50°      60°       70°       80°       90° 
337.5    351      365       380       398  pts.  KNO,, 

100°      110°     120°     130° 

413       432      451       473  pts.  KNOs. 

Bpt.  of  sat.  KNOs+Aq  is  132°  at  758.5  mm. 
pressure. 

(Oswald,  A.  ch.  1914,  (9)  1.  68.) 

Sp.  gr.  of  KNOs+Aq  at  17.5°  containing: 
10         20         30         40%  KNOs, 
1.049     1.126     1.208     1.295 

50         60         70        74.5%  KNOs. 
1.377     1.491     1.599       1.646 
(Oswald.) 

100  g.  HsO  at  13.5°  dissolve  18  g.  KNOs+ 
2.36  g.  A^Os;  at  25°,  23.1  g.  KNOs+5.3  g. 
AgNOs  with  excess  of  AgNOs. 

100  g.  HsO  at  13.5°  dissolve  276  g.  KNOs+ 
26.3  g.  AgNOs;  at  25°,  279  g.  KNOs+39.3  g. 
AgNOs  with  excess  of  KNO,.    (Oswald.) 

See  also  under  A^NOs. 

Very  sol.  in  liquid  NH|.  (Franklin,  Am. 
Ch.  J.  1898,  20.  829.) 

Deliquesces  in  90%  alcohol;  insol.  in  cold 
94%  alcohol.  More  sol.  in  HsO  than  KNOs, 
but  less  sol.  in  alcohol.    (FischeT.) 

Ppt.  from  its  cone.  aa.  solution  by  the 
addition  of  methyl  alcohol.  Addition  of 
ethyl  alcohol  to  a  cone.  aq.  solution  of  KNOs 
causes  separation  into  two  layers,  of  which 
the  lower  aq.  solution  contains  71.9%  KNOs 
while  the  upper  alcoholic  layer  oontains6.9% 
KNOs.    (t)onath,  Ch.  2.  1911,  86.  773.) 

Very  si.  sol.  in  acetone.  (Krug  and  M'El- 
roy,  J.  Anal.  Ch.  6.  184.) 


628 


NITRITE,  POTASSIUM  RHODIUM 


Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  87.  4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethvl  acetate.  (Naumann, 
B.  1904,  87.  3602.) 

PoUssium  rfaodimn  nitrite,  6KNOs, 
Rh,(NO,).. 
See  Rhodonitrite,  potassium. 

Potassium  ruthenium  nitrite. 
See  Rutfaenonitrite,  potassium. 

Potassium  sflver  nitrite,   KNOs,  AgNOs+ 
J^H,0. 
Completely  sol.  in  a  little  HsO,  but  decomp. 
by  more  H^.    Sd.  in  KNO,-hAa  without 
deoomp.    Insol.  in  alcohol.    (Lang.) 

Potassium  strontium  nitrite,  2KNOs, 
Sr(NO,),. 
Sol.  in  HjO;  insol.  in  alcohol.    (Lang,  Pogg. 
118.  293.) 

Potasshmi  zinc  nitrite,  2KNOs,  Zn(NO,),+ 
H,0. 

Ddiquescent.  Easily  sol.  in  HtO.  (Lang,. 
J.  B.  1862.  101.) 

K|Zn(NO,)»+3HtO.  Very  hydroscopic. 
Decomp.  by  HjO.  (Rosenheim,  Z.  anorg. 
1901,  28.  174.) 

Rhodium  nitrite  with  MNOs. 
See  Rhodonitrite,  M. 

Rubidium  nitrite,  RbNOi. 

Deliquescent;  very  sol.  in  HsO;  si.  sol.  in 
hot  alcohol,  almost  insol.  in  acetone.  (Ball, 
Chem.  Soc.  1913,  108.  2131.) 

Ruthenium  nitrite  wUh  MNOs. 
See  Ruthenonitrite,  M. 

Silver  nitrite,  AgNOs. 

Sol.  in  120  pts.  cold  HsO  (Mitscherlich),  in 
300  pts.  (Fischer),  and  more  abimdantly  in 
hot  HsO. 

1  1.  HsO  dissolves  3.1823  g.  or  0.02067  g. 
mols.  at  18"*.  (Naimiann  and  Rticker,  B. 
1905,  88.  2294.) 

1  Litre  HsO  dissolves  at — 


0^ 

0.0113  mol.AgNO, 

8° 

0.0159     " 

14° 

0.0189     " 

W 

0.0203     " 

18° 

0.0216     " 

25° 

0.0260     " 

33° 

0.0370     "        " 

(Pick  and  Abegg,  Z.  anorg.  1906,  61.  3.) 

1  1.  H,0  dissolves  3.609  g.  AgXOs  at  21° 
(Oswald,  A.  ch.  1914,  (9)  1.  33.) 


Solubility  in  HjO  at  t". 


f 

"x  AfNO, 

1 

0.1589 

16 

0.2752 

25 

0.4125 

35 

0.6016 

51 

1.0240 

60 

1.3625 

(Creighton  and  Ward,  J.  Am.  Qbtm, : 
1915^  87.  2335.) 

SolubUity  in  AgNO,+Aq  at  18*. 


Mols.  AsNOa  per  1. 

MoU.  .\«NOi  dif.-'iJ 

of  the  solution 

P-L        "1 

0. 

0.0207 

0.0026 

0.0196 

0.0052 

0.0190 

0.0103 

0.0169 

0.0207 

0.0144 

0.0413 

0.0117 

0.0827 

0.0096 

(Abegg  and  Pick,  B.  1905,  88.  2573.) 

1  1.  0.2-N  NaNOi+Ag  diasohres  4.9561 
AgNO,  at  26*.  (Ley  and  Schaefer,  B.  1908 
89.  1263.) 

1  1.  sat.  KNOs+Aq  dissolves  26%  AiuVO 
at  13.5*.    (Oswald,  A.  ch.  1914,  (9)  1.  33.) 

Solubility  in  salts+Aq  at  25"*. 


Salt 

Ck)Dc.  of  tbe  salt 
mob.  per  1. 

G.AfVO,inlrt>l 
of  aohztiao 

04135 

AgNO, 

0.00258 
0.00588 
0.01177 
0.02366 
0.04710 

03991 
0.3735 
0.3432 
0.2943 
0.2498 

KNOs 

0.00258 
0.00588 
0.01177 
0.02355 
0.04710 

0.3974 
0.3820 
0.3560 
0.3119 
0.2765 

(Creighton  and  Ward,  J.  Am.  Ch^n.  So 
1915,  87.  2336.) 

See  also  under  KNOs. 

AgNOs+NaNOs. 

11.  0.02  N-NaNOs+Ao  dissolves  3.185 
AgNOs  at  25°,  0.2-N  NaNOs,  3.016  g.  AgTO 
(Ley  and  Schaefer,  B.  1906,  89.  1268.) 

100  g.  HsO  sat.  with  AgNOs  and  Sr(NO 
contain  10.9  g.  AgNOs  and  78.3  g.  Sr(NO 
at  14°.    (Oswald.) 
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Vary  sol.  in  liquid  NH|.    (Franklin,  Am. 

Sohibility  in  NaNO,+Aq  at  t°.— Con/inwed. 

Ch.  J.  1898,  20.  829.) 
Inaol.  in  alcohol. 

n.  1014;  Naumann,  B.  1904,  37.  4328.) 

t* 

100  pu.  HK)  disMlve 

NaNOi 

N»NO» 

100  pte.  acetonitnle  dissolve  23  pts.  at  ord. 
temp.;40pt8.at81.6^   (Scholl  and  Steinkopf , 

21 

84.75 

81.1 

79.7 

73.8 

73.1 

64.2 

46.8 

0 

9.6 
23.5 
50.8 
54.5* 
56.7 
62.8 

B.  1906,  89.  4393.) 

SI.  sol.  in  methyl  acetate.    (Bezold,  Dis- 
sert. 1906.) 

Insol.  in  ethyl  acetate.    (Earners,  Dissert. 

1906;  Naumann,  B.  1910, 4S.  314.) 

Silyer  sodium  nitrite,  AgNO<,  NaNO,. 

21.6 
0 

74.7 
89.3 

Completdv  sol.  in  a  little  HiO,  but  decomp. 
by  more  HtO.    (Fischer.) 

52 

108.8 

0 

-f  >iH,0.    (Oswald,  A.  ch.  1914,  (9)  1. 

107.9 

6.7 

75.) 

104.3 

20.6 

101.8 

34.5 

Silver  nitrite  ammonia,  AgNOs,  NHt. 

99.5 

43.2 

SI.  sol.  in  HsO;  lees  sol.  in  alcohol;  nearly 

98.0 

62.6* 

insd.  in  ether.    (Reychler,  B.  16.  2425.) 
AgN0,,2NH,.    (Reychler.) 

97.8 
65.2 
44.2 
27.2 
14.7 

82.0 
88.0 
92.9 

101.4 

109 

AgN0,,3NH,.   Deliquescent.   Sol.inH,0. 
(Reychler.) 

Sodium  nitrite,  NaNO,. 

0 

118 

Not  deliquescent.    Very  sol.  in  HtO. 

65 

120.7 

0 

More  sol.  in  H,0  than  NaNO,,  but  less  in 

111.5 

34.8 

alcohol. 

108.5 

62.8 

6  pts.  H,0  dissolve  5  pts.  NaNO,  at  15^ 

107.8 

90.6* 

(Divers,  Chem.  Soc.  1899,  76. 86.) 

78.3 

96 

100  g.  H,0  dissolve  83.25  g.  NaNO,  at  15^ 

49.5 

104.1 

(Nionentowski  and  Roszkowski,  J.  phys.  Ch. 

28.4 

113.4 

1897,  82.  146.) 

14.7 

121.4 

100  pts.  H,0  dissolve  at: 

■ 

0 

131 

0*'       10°       20**       30*        40° 

81 

137.1 

0 

73       78         84        91.5     98.5  pts.  NaNO,, 

125.7 
122.7 

38.8 
69.8 

50**     60°       70°       80° 

107      116      125.5     136  pts.  NaNO,, 

122.6 
79.1 
50.0 

101.0* 

111.5 

121.0 

27.2 

131.7 

'90*      100**      110°      120° 

0 

150 

147     160.5     178      198.5  pts.  NaNO,. 

92 

149.7 

0 

B-pt.  of  sat.  NaNO,+Aq-128°  at  761.5 

141.2 

23.6* 

mm.  pressure.    Sat.  solution  at  20°  has  a  sp. 

134.6 

57.6 

gr.- 1.3585.     (Oswald,  A.  ch.  1914,  (9)    1. 

132.3 

107.8* 

59.) 

60.2 

130.6 

SolubiHty  in  NaNO,+Aq  at  t°. 

30.3 
0 

145.0 
163.5 

100  pto.  HtO  disMlve 

i* 

103 

166 

0 

NaNOt 

NaNOi 

153.3 

•148.8 

142.4 

33.2 

58.8 

116.0* 

0 

73 

0 

68.5 

19 

100.0 

126.8 

67.1 

36.3 

60.1 

142.9 

t 

64.9 

41.7* 

0 

181.2 

I 

50.3 
30.2 

46.8 
55.4 

1 

*  Both  salts 

in  solid  phase. 

1 

i 

0 

74.2 

(Oswald 

,  A.  ch.  1914,  ({ 

))^.%ie 
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Solubility  in  HsO  is  deoreaaed  by  prasenoe 
of  NasS04.  100  pts.  H2O  diflsolve  11.8  pts. 
Na,S04+63.9  pts.  NaNO,.    (Oswald.) 

Voy  sol.  in  liquid  NH|.  (Franklin,  Am. 
Ch.  J.  1898,  20.  829.) 

Neither  dissolved  nor  attacked  by  liquid 
NO,.  (Frankland,  Chem.  Soc.  1901,  79. 
1361.) 

Sol.  in  warm  90%  alcohol.  (Hampe,  A. 
125.  336.) 

100  pts.  absolute  methyl  alcohol  dissolve 
4.43  pts.  at  19.5"*;  100  pts.  absolute  ethyl 
alcohol  dissolve  0.31  pt.  at  19.5**.  (de  Bniyn, 
Z.phys.Ch.  10.783.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  4S.  314.) 

Strontium  nitrite,  Sr(NOi),. 

Very  sol.  in  H2O,  and  very  si.  sol.  in  boiling 
alcohol.    (Lang,  Pom.  118.  287.) 

Easily  sol.  in  90%  alcohol.  (Hampe,  A. 
125.  340.) 

-fHjO.  Hydroscopic.  100  ccm.  of  the 
sat.  solution  contain  62.83  g.  Sr(NO,)i+H,0 
at  19.5^    (Vogel,  Z.  anorg.  1903,  85.  393.) 

100  pts.  HsO  dissolve  at: 
0*        10**       20**      30** 
68.9     67.6     75.5      84  pts.  Sr(NO,),+H,0, 

40''       60        60**      70** 

94       106       116    130pts.  Sr(NO,),-|-HA 

80°       90°      100° 

146       162       182pte.Sr(NO,),+H,0. 

Bpt.  of  sat.  solution  is  112.5**  at  763  nmi. 
pressure.    The  sat.  solution  at  19**  contains* 
39.3%  Sr(NO,)i  and  has  sp.  gr.  at  1970" 
1.4461.    (Oswald,  A.  ch.  1914,  (9)  1.  64.) 

SolubiliW  in  alcohol.    100  ccm.  of  the  solu- 
tion in  90%  alcohol  contain  0.42  g.  Sr(NO,)j 
-f-H|0  at  20**.    100  ccm.  of  the  solution  ini 
absolute  alcohol  contain  0.04  g.  Sr(N02)s+ 
^^O  at  20°.    (Vogel,  Z.  anorg.  1903,  85.  393.) 

Thallous  nitrite,  TlNOs. 

Sol.  in  HjO.  Ppt.  from  solution  in  HiO 
by  absolute  alcohol.  (Vogel,  Z.  anorg.  19()3, 
85.  404.) 

Very  sol.  in  HsO;  insol.  in  alcohol.  (Ball, 
Chem.  Soc.  1913, 108. 2131.) 

Zinc  nitrite,  bade,  2ZnO,  NsOi. 
(Hampe,  A.  125.  334.) 

Zinc  nitrite,  Zn(NOs)s-f  3HsO. 

Deliquescent.  Sol.  in  HsO  and  alcohol.. 
(Lang,  J.  B.  1862.  99.) 


Nitrous  oxide«  NsO. 
See  Nitrogen  monoxide. 


Nitroxyl  bromide,  NOsBr. 

Decomp.    spontaneously    or    with    H/). 
(Hasenbach,  J.  pr.  (2)  4.  1.) 
Does  not  exist.    (Frdhlich,  A.  224.  270.) 

Nitroxyl  chloride,  NOsCl. 

Decomp.  by  HsO  T\'ithout  evolution  of  ga*. 

Probably  does  not  exist.  (Geuther,  A.  MS. 
98.) 

Nitroxyl  fluoride,  NO,F. 

Absorbed  by  HsO  with  formation  of  HXOi 
and  HF.  Decomp.  by  HsO,  alcohol,  and 
ether.  (Moissan  and  I.<^>eau,  C.  R.  1905. 
140.  1624.) 

Nitrozypyrosulphttric  acid, 
(HO)SsO»(NO,),  H,0. 
Very  deliquescent.    Sol.  in  HsO  with  de- 
comp.   (Weber,  Pogg.  142.  602.) 

Nitryl  chloride,  NOsQ. 
See  Nitroxyl  chloride. 

Octamine  cobaltic  compounds. 

The  formulae  of  the  foUowing  octamme 
cobaltic  compounds  should  be  rrauced  one- 
half,  and  they  should  be  classed  with  tbe 
tetramine  cobaltic  compounds.  (Jdrgenses, 
Z.  anorg.  2.  279.) 

Octamine  cobaltic  carbonate, 
Cos(NH,),(CX),).+3HsO. 
Easily  sol.  in  HsO.    (Vortmann  and  Bk^ 
berg,  B.  22.  2664.) 
See  Carbonatotetramine  carbonate.  - 
Cos(NH,)sO,(CO,)4+3H,0.     Rather  diffi- 
cultly sol.  in  HsO. 

chloride  (?),  Cos(NH,)s  (OH),aT 

2H,0. 

Ppt. 

Ck),(NH,)g(0H)sCl4,  2HgCl,. 

C:os(NH,).(0H)sCl4,  PtCU-fHsO.  (Vort- 
mann  and  Blasberg,  B.  22.  2654.) 

mercuric  chloride,  Cos(NHi)A. 

3HgCls+HsO.  I 

Cos(NH,)8CU,  HgCli.  Difficultly  sol.  in 
cold  HsO,  decomp.  on  wanning.    (VortmaiuL) 

chlorosulphlte,  Co,(NH,),(SO,)  A 

+4HsO. 
Sol.  in  HsO.    (Vortmann  and  Magdebuif. 
B.  22.  2635.) 

chromate, 

Cos(NH,)s(Ci04),(H,0)s+2HsO. 

Sol.  in  HsO  or  acetic  add. 

-|-8HsO.    Sol.  in  warm  HsO  or  acetic  acid. 

Ck)s(NH,),(Cr04)sCr,Or(HsO)s+H,0.  Ea»- 
ily  sol.  in  HsO,  from  which  it  is  nrectpitat^ 
by  djl^HNO,+Aq.    fVortmann,  B.  15. 5S95.) 
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OctAmme  cobaltic  nitrate,  Cos(NH«)i(NO«)< 
4-2H,0. 
Sol.  in  HjO;  precipitated  by  cone.  HNO1+ 
Aq.    (Vortmann.) 


nitratocarbonate, 


Co,(NH,),(NO,),(CO,5,+H,0. 
Less  sol.  than  other  octamine  carbonates. 
(Vortmann  and  Blasberg,  B.  22.  2650.) 
See  Carbonatotetr^mine  cobaltic  nitrate. 


■  purpureochloride, 

srH,),ci« 


Co,(NH,),Cl«(H,0)i 

Easily  sol.  in  HjO;  partly  precipitated  from 
aqueous  solution  by  cone.  HCl+Aq.  (Vort-^ 
mann.  B.  10.  1451.) 

sChlorotetramine  cobaltic  chloride, 
ClCo(NH,)«(OH,)Cls,  wich  see.  (J6rgen- 
sen,  J.  pr.  (2)  42.  211.) 

purpureomercuric  chloride, 

Co,(NH,)sCl«(H,0),,  6HgCl,. 
SI.  sol.  in  cold,  easily  in  hot  HjO.    (Vort- 
in.) 

=  Chlorotetramme  cobaltic  mercunc  chlo- 
ride.   (Jdrgensen,  J.  pr.  (2)  42.  211.) 


purpureomercuric  hydrozychloride, 

Co,NjH,.(HgCl)4(HgOH)4Cl«. 
Ppt.     (Vortmann  and   Morgulis,   B.   22. 

2647.) 

Co,N  Jli.(HgOH)gCl«.    (V.  and  M.) 
Co,N»Hu(HgOH)8a4(OH),.  (V.andM.) 

ptsrpttreomercuriodide,  bade, 

Co,NsHu(HgOH).I«. 
(Vortmann  and  Borsbach,  B.  28.  2805.) 

purpureochloroplatinate. 

Vcay  si.  sol.  in  HjO.    (Vortmann.) 

s  Cfhlorotetramine  cobaltic  chloroplatinate, 

ClCo(>rH,)4(OH,)PtCl«-|-2H,0.    (JOrgensen, 

J.  pr.  (2)  42.  216.) 


roseochloride,  Co,(NH,)8Cl«(H,0), 

-f2HAor4HA    . 
Sol.  in  HtO.    (Vortmann,  B.  15.  1891.) 
See  Roseotetiamine  cobaltic  chloride. 


•  roseomercuric  chloride, 


Co,(NH,),Cl«(H,0),,  6HgCl,+3H,0. 
Ppt.    (Vortmann.) 

roseomercoric  hydrozychloride, 

Co,NJI,.(HgCl).(HgOH),Cl«. 
(Vortmann  and  Morgulis,  B.  22.  2647.) 
Co,N»H,.(HgOH).Cle.    (V.andM.) 
Co,NJIu(HgOH),Cl4(OH),.    (V.  and  M.) 


•  roseomercoric  iodide, 


Co,N»H„(HgI),I«. 
Ppt.    Sol.  in  fiCl  or  HNO,.    (Vortmann 
and  Borsbach,  B.  23.  2806.) 


Co,NJI«(HgI)J«.    Ppt.    (V.  andB.) 
Co,NJI«,(HgI)j4(OI^,.  Ppt.   (V.andB.) 

Octamine  cobaltic  sulphate, 

Co,(NH,),(OH),(S04)»+3H,0.  (?). 

Insol.  in  H,()  or  dil.  H,S04-f  Aq.  Sol.  in 
moderately  cone.  HCl-j-Aq.  (Vortmann  and 
Blasberg,B.  22.  2653.) 

Co,(NH,)8(S04)i+6H,0.  Sol.  in  H,0. 
(Vortmann.) 

-h4H20.    Easily  sol.  in  HiO. 

See  Roseotetramine  cobaltic  stdpltate. 


sulphatocarbonate, 

Co,(NH,);S04(CO,),+3H,0. 
Sol.  in  H,0.    (Vortmann,  B.  10.  1458.) 
See  Carbonatotetramine  cobaltic  sul^te. 

•  Co,(NH,),(S04),CX),+4H,0.   Sol.  in  H,0. 

(Vortmann  and  Blasbcrg,  B.  22.  2650.) 

ammonium  sulphite, 

Co,(NH,)8(SO,NH4)(,+10H,O. 
See  Octamine  cobaltisulphite,  ammonium. 

Octamine  cobaltistilphurous  acid. 

Ammonium  octamine  cobaltisulphite, 

Co,(NH,)g(SO,NH4)i-f  lOH^. 
Sol.  in  HtO.    (Vortmann  and  Magdebiuv, 
B.  22.  2632.) 
Co,(NH,),(SO,),(SO,NH4),+4H,0. 

Ammonium  barium , 

Co,(NH,)g(SO,)3a,(NH4),+7H,0. 
Ppt.    (V.andM.) 


Barium   , 

7H,0. 
Ppt.    (V.andM.) 


Co,(NH,),(SO,)3a.+ 


Cobeltic  - 


Co,(NH,)8(SOi)«Coi+36HA  and 
24HiO. 


Luteocobaltic  - 


Co,(NH,)8(SO,).(Nk,)uCo,+8Hrf). 
Ppt.    (V.andM.) 

Octamine  iridium  chloride, 

Ir,(NHa)8Cl.. 

Very  sol.  in  HsO.    (Pahnaer,  B.  22. 16.) 

Octamine  iridium  chlorosulphate, 
Ir,(NH,)iiCl4S04H-4H,0. 
(Palmaer.) 

Osmiamic  acid,  HiNsOssO^,  or 

H,N,08,0.(?). 

Known  only  in  aqueous  solution,  whio^  ia 
unstable.  Digi^i.^d  by  ^OOgie 
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Ammonhiiii  osmUunate. 

Easily  sol.  in  HsO  or  alcohol.  (Fritzsche 
and  Struve,  J.  pr.  41.  97.) 

Barium  osmiamate,  BaNiOstOi. 
Moderately  sol.  in  HfO.     . 

Lead  osmiamate. 

Ppt.    Sol.  in  acids  without  decomp. 

Lead  osmiamate  chloride. 
Ppt. 

Mercurons  osmiamate. 
Ppt. 

Mercuric  osmiamate. 
Ppt. 

Potassiimi     osmiamate,      KtNsOssOi,      or 
K,N,Os,0«. 
SI.  sol.  in  cold,  much  more  easily  in  hot 
HsO.    SI.  sol.  in  alcohol.    Insol.  in  ether. 

Silver  osmiamate,  AgsNtOsiOi . 

Extremely  si.  sol.  in  H,0  or  cold  HNOa+ 
Aq.    Sol.  in  NHiOH-f-Aq. 

Sodium  osmiamate. 
Easily  sol.  in  HtO  or  alcohol. 

Zinc  osmiamate,  ZnNsOsjOi . 

Decomp.  by  HjO.  Nearly  insol.  in  NH4OH 
+Aq. 

Osmic  acid,  HsC)s04. 

Stable  in  HsO  containing  alcohol.  Sol.  in 
HNO,  or  HCl+Aq.  Not  attacked  by  HjSO* 
+Aq.  (Moraht  and  Wischin,  Z.  anorg.  8. 
153.) 

100  g.  HtO  diasohre  5<8B  g,  HiOflO«  at  15^ 
(Squire  and  Cains,  Pharm.  J.  1905,  74.  720.) 

Attacked  by  liquid  NH|.  (Gore,  Am.  Ch. 
J.  1898,  20.  828.) 

Barium  osmate,  BaOs04+HsO. 
Insol.  in  HA    (Chius,  Pogg.  66.  205.) 

Calcium  osmate,  CaOsOi. 
Insol.  in  H,0.    (Fremy,  J.  pr.  S3.  411.) 

Lead  osmate. 

Insol.  in  H,0.    (Fremy.) 

Potassium  osmate,  KsOs04+2H20. 

SI.  sol.  in  cold,  much  more  sol.  in  hot  HjO, 
but  is  decomp.  th^^y.  SI.  sol.  in  KNOt+ 
Aq.  Insol.  in  dil.  or  cone,  alcohol  |md  ether. 
Fremy  A.  ch.  (3)  12.  516.) 

Insol.  in  cone,  saline  solutions.  (Gibbs, 
Am.  J.  Sci.  (2)  81.  70.) 


Sodium  osmate,  NasOsOi. 

Sol.  in  HtO;  insol.  in  alcohol  and  ether. 
(Fremy,  I.  c.) 

Perosmic  acid. 
See  Perosmic  add. 

Osminitrotts  acid. 

Ammonium  osminitrite,    (NH4)t08(N03)i+ 
2H,0. 
Sol.  in  HtO.  '  Decomp.  when  solution  is 


omp. 
,Cf.] 


wanned.    (Wintrebert,  C.  R.  1905, 140.  586.) 

Barium  osminitrite,  Ba08(N0t)». 
+HtO;  +4HtO.    (Wintrebert.) 

Calcium  osminitrite,  CaOs(NOt)t+4HtO. 
(Wintrebert.) 

Magnesium  osminitrite,  Mg08(NO«)ft+ 
4HtO. 

(Wintrebert.) 

Potassium  osminitrite,  KtOs(NOt)». 

Very  hygroscopic.  Very  sol.  in  H|0. 
Decomp.  by  HCl.  HBr  and  HI.  (Winteebcrt, 
A.  ch.  1903,  (7)  28.  135.) 

Silver  osmhiitrite,  AgtOs(NOt)t+2HtO. 

SI.  sol.  in  HtO  with  partial  decomp.  (Win- 
trebert, C.  R.  1905,  1*}.  586.) 

Sodium  osminitrite,  NatOs(NOt)i+2H|0. 
Sol.  inHjO.    (Wintrebert.) 

Strontium  osminitrite,  SrOs(NOt)»+2H|0. 
(Wintrebert.) 

Zinc  osminitrite,  Zn08(NOt)»+}^tO. 

(Wintrebert.) 

Osmylozymtroiis  add. 

Ammonium   osmyloxynitrtte, 

(NH4)t080,(NO,),. 
Decomp.  by  boiling  cone.  HCl  and  by  KOH 
-l-Aq.    (Wintrebert,  A.  ch.  1903,  (7)  2l  107.) 

Barium    osmylozynitrite,    Ba080t(N0s)t+ 
4HtO.    (Wintrebert.) 

Potasshmi  osmytoxyoitrite,  Kt080a(N0t)i+ 
3H,0. 
SI.  sol.  in  cold  HtO.    Aqueous  solution  de- 
comp. slowly.    Sol.  with  deoomp.  in  dil  KOH 
+Aq.    (Wintrebert.) 

Silver  osmylozynitrite,  AgiOBOi(NOt)i+HsO. 

(Wintrebert^^.^^^^y^OOgie 
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Strontiiim  osmyloxynitrite, 
3H,0.    (Wmtrebert.) 

Osmylnitrous  acid. 


Sr080,(N0,),-f 


Potasshim  osmjinitrite,  Ks080irN0s)4.  - 

Decomp.  by  H|0  and  by  excess  of  KOH-f 
Aq.    (Weinland,  A.  ch.  19C3,  (7)  28.  64.) 

Osmisiilphurous  acid. 

Potassiiim  osmisiilphite,  [08(H«0)(S0«)»1K< 
-f4H20. 
Ppt.    (Rosenheim,  Z.  anorg.  1899, 21. 144.) 

Potassium  hydrogen  osmisulphite, 
[0s,(H,6)(S0,)n]KnH,+5H,0. 
Sol.  in  H2O  without  decomp.    (Rosenheim.) 
I08(S0i),]Kai,-f  2H,0.    Sol.  in  H,0  with- 

out  decomp.    (Rosenheim.) 

Sodium  osmisulphite,  [08(S0«)6lNa8+8H|0. 

Only  si.  sol.  in  H|0. 

[0s(H,0)(S0,)JNa<i-f4H,0.   Ppt. 

[080(S0,)4lNa«+3H,0.  Ppt.  (Rosen- 
h^m.) 

Oamtum,  Os. 

When  finely  divided  and  not  i^^nited  to  a 
very  high  temperature,  Os  is  sol.  m  HNO|-|- 
Aq  or  aqua  regia.  When  ignited  it  is  not  at- 
tacked h}r  any  acid. 

Insol.  in  liquid  NHs.  (Gore,  Am.  ch.  J. 
1898,  20..  828) 

Osmium  ^mtw^f^|^yTy^  comps. 
See— 

Ozyosmiumamine  comps.,  080(NHi)sX. 
Oxyosmiumdiamine  comps.,  0s0t(NHi)4Xt. 

Osmium  bromide  with  MBr. 
See  Bromosmate,  M. 

Osmium  dibhloride,  OsCls. 

Deliquesc^t.  Soi.  in  little,  but  deoomp.  by 
more  HsO,  with  pptn.  of  Os.  Sol.  in  cone, 
alkali  chlorides -|-Aq  wiUi  combination  and 
partial  decomp.    (Berzelius.) 

Sol.  in  alcohol  and  ether. 

Insol.  in  HsO.  Insol.  in  HCl  and  HtSOi. 
SI.  sol.  in  HNOi  and  aqua  regia.  Slowlv  sol. 
in  strong  alkali.  Insol.  in  liquid  CIt.  Insol. 
in  alcohol  and  formaldehyde.  (Ruff,  Z.  anorg. 
1910,  66.  455.) 

Osmium  Mchloride,  OsCls. 

Hydroscopic.  Sol.  in  cone.  HjSOi,  HCl  and 
cone.  HNOs.  Sol.  in  alkali  and  in  NH4OH. 
Insol.  in  liquid  Cls.  Easily  sol.  in  alcohol. 
SI.  soL  in  ether.  (Ruff,  Z.  anorg.  1910,  65. 
453.) 

-f-3HiO.  Sol.  in  HfO.  (Moraht  and  Wis- 
cfain,  Z.  anorg.  3.  153.) 


Osmium  tetrachloride,  OSCI4. 

Sol.  in  a  little  H|0,  but  decomp.  by  further 
addition  of  that  solvent.  Sol.  in  cone.  HCl-f- 
Aq. 

Osmium  ^nchlwide  vnth  MCI. 
See  Chlorosmite,  M. 

Osmhmx  tetrachloride  mth  MC1« 
See  Chlorosmate,  M. 

Osmium  sodium  chloride,  Nai08Cl«+2HsO. 
Very  sol.  in  HiO  and  in  alcohol.    (Rosen- 
heim, Z.  anorg.  1899,  21.  133.) 

Osmium  te^afluoride,  OsF^. 
Sol.  in  H,0.    (Ruff,  B.  1913,  46.  948.) 

Osmium  fiexa^uoTide,  OsFe. 

Decomp.  by  H|0  and  cone.  H8S04.  Sol.  in 
NaOH-f  Aq.    (Ruff,  B.  1913,  46.  945.) 

Osmium  octofluoride,  OsFi. 

Sol.  in  HsO,  but  is  somewhat  hydrolyzed. 
Sol.  in  cone.  HsS04  with  decomp.  Sol.  in 
NaOH-f  Aq.    (Ruff,  B.  1913,  46.  944.) 

Osmium  monohydroxide,  OsO,  xHsO. 

Insol.  in  H,0.  SI.  sol.  in  KOH+Aq. 
Slowly  but  completely  sol.  in  acids.  (Ber- 
zelius.) 


Osmium  clihydrozide,  OsOs,  HsO. 
Sol.  in  HCl-f-Aq  while  still  moist. 


Insol. 
in  H,S04  or  HNO|-f  Aq. 

-f-2H,0.  Sol.  in  HCl.  HNO,.  or  H,S04-f 
Aq  while  stiU  moist.    (Claus  ana  Jacoby.) 

Osmium  ses^ihydrozide,  OssOA. 

Sol.  in  adds,  and  partly  sol.  in  KOH-fAq. 
(Claus  and  Jacoby.) 

Osmium  iodide,  Osl4. 

Extremely  deliquescent.  SoL  in  HtO  of 
alcohol^  but  solution  is  unstable.  (Moraht 
and  Wischin,  Z.  anorg.  8.  153.) 

Osmium  potassium  nitrosochloride, 
K,08(N0)CU. 
Stable  in  aqueous  solution.    Only  si.  at- 
tacked by  hot  HNOs.    (Wintrebert,  A.  ch. 
1903,  (7)  28.  132.) 

Osmium  monoxide,  OsO. 
Insol.  in  HfO  or  acids.   (Claus  and  Jaooby.) 

Osmium  dioxide,  OsOt. 
Insol.  in  HsO  or  acids. 

Osmium  sesquiaiidet  OssOi^^  ^ 

Insol.  in  acids.    (Claus  and  Jacoby.) 
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Osmium  trioidde,  "  Osmic  acid,"  OsOi. 
See  Osmic  add. 

Osmium  ^e^rozide,  "  Perosmic  acid,"  O8O4. 

Slowly  but  abundantly  sol.  in  HjO.  Sol.  in 
alcohol  and  ether  with  gradual  decomposition. 
Sol.  in  NH40H4-Aq,  the  solution  undergoing 
decomposition  on  heating. 

Osmium  oxide  ammonia,  OsOi,  2NHi+Hi0. 
See  Oxyosmiumamine  hydroxide. 

Osmium  oxysulphide,  08»S70ft+2H20. 

Unstable. 

OsSOs-hlMHjO.  Insol.  in  H,0.  (v. 
Meyer.  J.  pr.  (2)  16.  77.) 

OsfOjSt-f  HjO.  Decomp.  and  dissolved  by 
HNO,,  HCl,  or  H,S04+Aq.  (Moraht  and 
Wischin,  Z.  anorg.  8.  153.) 

Osmium  sulphide,  OstSi  (?). 

(Berzelius.) 

Min.  Laurite.  Insol.  in  all  acids,  even  in 
aqua  regia. 

Osmium  disulphide,  OsSs. 

SI.  sol.  in  H3O;  not  more  sol.  in  alkaU 
hyd^tes  or  carbonates -j-Aq.  Insol.  in  al- 
kalies after  drying.  (Fremy,  A.  ch.  (3)  12. 
621.) 

Osmium  /e/rasulphide,  OsS4+xHiO. 

Insol.  in  alkali  sulphides,  carbonates,  or 
hydroxides+Aq.  Sol.  in  cold  dil.  HNO1+ 
Aq.    (Claus.) 

Osmocyaiiliydric  acid,  H408(CN)f. 

Easily  sol.  in  HiO  and  alcohol.  Insol.  in 
ether.    (Martius,  A.  117.  361.) 

Barium  osmocyanide,  Bat08(CN)6+6HsO. 
Easily  sol.  in  HfO  and  dil.  alcohol.    (M.) 

Barium  potassium  osmocyanide, 
BaK,Os(CN).-h3H20. 
Efflorescent.    SI.  sol.  in  cold,  easily  in  hot 
H,0. 

Ferric  osmocyanide,  Fe4lOs(CN)6li-f  xHiO. 
Insol.  in  HjO. 

Potassium  osmocyanide,  K40s(CN)6+3H]0. 
Moderately  sol.  in  boiling,  less  in  cold  HjO. 
Insol.  in  alcohol  and  ether. 

Opmosyl  ammonium  comps. 
See  Oxyosmtum  amine  comps. 

Osmyl  pottasium  bromide,  Ks080aBr4+ 
2H,0. 
e  properties  as  the  chloride.    (Wintre- 
ch,  1903,  (7)  28.  94,) 


Osmji  potassium  chloride,  KiOsOsCU. 

Very  sol.  in  H}0.  Solution  is  stable  qdIv 
in  the  presence  of  a  small  amt.  of  HCL  De- 
comp. Dy  hot  cone.  HCl. 

+2H1O.  As  the  anhydrous  salt.  (Wintre- 
bert,.A.  ch.  1903,  (7)  28.  86.) 

Osmyl  ditetramine  comps. 
See  Oxyosmium  diamine  compa. 

Ozamidosulphonic  acid. 
See  Hydrox]damine  nvmosulphonic  acid. 

Ozimidosulphonic  add. 
See  Hydroxylamine  disulphonic  add. 

Ozyamidosulphonic  acid. 
See  Hydroxylamine  sulphonic  add. 

Ozyammonium  salts. 
See  Hydroxylamine  salts. 

Ozycobaltamines,  acid  comps. 

(Maquenne,  C.  R.  96.  344.) 

Are  anhydrooxycobaltamine  comps.,  which 
see.    (Vortmann,  M.  ch.  6.  404.) 

Ozycobaltamine  chloride, 

Co,(NH,)ioO(g]^)Cl4 


(Vortmann,  M.  ch.  6.  404.) 
Co2(NH,)    '  " 


^..,.,„,)ioO,Cl4,  HC14-3H,(>.     Is  anhy- 
drooxycobaltamine chloride,  which  see. 


chloronitrate  hydrochloride. 

Co2(NH,),«(OH)(O.OH)(NO«),Cl„ 

4Ha-f-3H,0. 
Is    anhydrooxycobaltamine    chloronitrate, 
which  see. 

chlorosulphate, 

Co,(NH,).oL(OH))(^*)^*'  ^^• 
Easily  decomp. 

iodide,  Cof(NHs)w/Q^QU)jl4. 

SI.  sol.  in  H3O.    Decomp.  by  much  HjO. 
(Vortmann.) 

nitrate,  Co,(NH,),o(OH)(O.OH)(NOj4 

-hH,0. 

Decomp.  by  H|0. 

Co,(NH,)io(OH)(O.OH)(XO,)4,  HXO1+ 
2H,0.    Decomp.  by  H,0. 

nitratosulphate, 

Co,(XH.),o(OH)(O.OH)(S04)(NOi)„ 
4HNO,. 
Decomp.  at^^i^^^^^jr^i^^gie 
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Ozycobaltamlne  sulphate, 

Co,(NH,),«0,(SO.)t;  H,S044-H,0. 
Very  si.  sol.  in  HjO  with  decomp.;  more 
easily  sol.  in  acidified  H2O.     Sol.  m  acids. 
(Maquenne,  C.  R.  96.  344.) 

Co,(NH,).o(q5^))  (SOJ.-f  3H,0. 

Co,(NH,),o/q^)VhS04)4.     Decomp. 
violently  by  HjO. 
Oxygen,  Os. 

100  vols.  HtO  absorb  4.6  vols.  O  gas  »t  ord.  temp. 
(Otto-Grftham.) 

Sol.  in  27  pts.  HsO  »t  ord.  temp.  (Pelouse  and 
Fremy.) 

100  vols.  HsO  diaolve  0.925  vol.  O.    (Gay-Lussac.) 


1  vol.  H,0  at  t"*  and  760  mm.  absorbs  V  vols. 
O  gas,  reduced  to  O""  and  760  mm. 


f 

V 

f 

V 

t^ 

V 

0 

0.04114 

7 

0.03465 

14 

0.03034 

1 

0.04007 

8 

0.03389 

15 

0.02989 

2 

0.03907 

9 

0.03317 

16 

0.02949 

3 

0.03810 

10 

0.03250 

17 

0.02914 

4 

0.03717 

11 

0.03189 

18 

0.02884 

5 

0.03628 

12 

0.03133 

19 

0.02858 

6 

0.03644 

13 

0.03082 

20 

0.02838 

(Bunsen's  Gasometry.) 

Coeflftcient  of  absorption  of  O  by  H2O- 
0.041 15-0.0010899t+0.000022563t^  (Bun- 
sen  and  PauU,  A.  98.  21.) 

Coefficient  of  absorption  of  O  in  HiO  at 
6.4*»-0.041408;  at  12.6^=0.036011.  (Timofe- 
jew,  Z.  phys.  Ch.  6.  148.) 

Absorption  of  0  by  H,0.  /3i* "solubility," 
I.  e.,  the  amount  of  gas  (reduced  to  0*"  and 
760  mm.)  which  is  absorbed  by  1  vol.  of. 
the  liquid  when  the  barometer  indicates 
760  mm.  pressure;  /3»  coefficient  of  ab- 
sorption, i.  c,  amount  absorbed  by  the 
liquid  when  the  pressure  of  the  gas  itself 
without  the  tension  of  the  liquid  amounts 

to  760  mm.;   /3,=/3^^^,  when  f-va-; 
por  tension  of  solvent  at  t".  1 


^ 


0 

0.04890 

1 

4759 

2 

4633 

3 

4512 

4 

4397 

5 

4286 

6 

4181 

7 

4080 

8 

3983 

9 

3891 

10 

3802 

11 

3718 

12 

3637 

13 

3560 

/»! 


0.04860 
4728 
4601 
4479 
4362 
4250 
4142 
4040 
3941 
3847 
3756 
3670 
3587 
3507 


Absorption  of  O  by  H1O.— ConHnued 


t» 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 
84 
86 
88 
90 
92 
94 
96 
98 
100 


^ 


0.3486 
3415 
3347 
3283 
3220 
3161 
3102 
3044 
2988 
2934 
2881 
2831 
2783 
2736 
2691 
2649 
2608 
2572 
2537 
2503 
2471 
2440 
2410 
2382 
2355 
2330 
2306 
2280 
2256 
2232 
2209 
2187 
2166 
2145 
2126 
2108 
2090 
2057 
2026 
1998 
1971 
194e 
1921 
1897 
1874 
1853 
1833 
1815 
1799 
1785 
1772 
1761 
1752 
1743 
1736 
1729 
1723 
1717 
1712 
1708 
1704 
7001 


/Si 


6.3431 
3358 
3288 
3220 
3155 
3093 

.  3031 
2970 
2911 
2853 
2797 
2743 
2691 
2641 
2592 
2545 
2500 
2459 
2419 
2380 
2342 
2306 
2270 
2236 
2203 
2171 
2140 
2107 
2075 
2043 
2012 
1981 
1952 
1922 
1894 
1865 
1837 
1782 
1728 
1674 
1619 
1565 
1508 
1450 
1392 
1332 
1270 
1208 
1144 
1078 
1010 
0939 
0865 
0788 
0707 
0622 
0532 
0437 
0337 
0231 
01 


(Winkler.  B.  S4.  3600.) 
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Absorption  of  O  by  HtO  at  t**  and  760  mm. 
/3»  coefficient  of  absorption. 


t** 

fi 

0 

0.04961 

1 

4838 

2 

4720 

3 

4606 

4 

4496 

5 

4389 

6 

4286 

7 

4186 

8 

4089 

9 

3994 

10 

3903 

11 

3816 

12 

3732 

13 

3651 

14 

3573 

15 

3497 

16 

3425 

17 

3357 

18 

3292 

19 

3230 

20 

3171 

21 

3114 

22 

3059 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4) 
42 
43 
44 
45 


fi 


.03006 
2956 
2904 
2855 
2808 
2762 
2718 
2676 
2635 
2596 
2558 
2521 
2486 
2452 
2419 
2387 
2356 
2326 
2297 
2269 
2241 
2214 
2188 


46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
65 
70 
75 
80 
85 
90 
95 
100 


fi 


.02163 
2139 
2115 
2092 
2070 
2049 
2029 
2009 
1990 
1972 
1955 
1938 
1922 
1907 
1893 
1832 
1787 
1752 
1726 
1707 
1693 
1684 
1679 


(Bohr  and  Bock,  W.  Ann.  (2)  44.  318.) 

Coefficient  of  absorption  of  O  by  HsO  be- 
tween 0**  and  30**-0.04890— 0.0013413t+ 
0.0000283t*— 0.00000029534t«.  ( Winkler, /.  c.) 

Solubility  in  H,0  at  25** -0.03080;  at  15**  = 
0.03630.  (Geffcken,  Z.  phys.  Ch.  1904,  49. 
269.) 

Absorption  of  O,  by  distilled  H,0  at  t**. 

a— ccm.  of  Os  absorbed  by  1  1.  of  H3O  at 
t**  and  760  mm. 


t« 

a 

f 

m 

f 

a 

0 

49.24 

17 

33.21 

34 

26.19 

1 

47.94 

18 

32.58 

35 

24.85 

2 

46.65 

19 

32.01 

36 

24.62 

3 

45.45 

.20 

31.44 

37 

24.20 

4 

44.31 

21 

30.91 

38 

23.89 

5 

43.21 

22 

30.38 

39 

23.59 

6 

42.15 

23 

29.86 

40 

23.30 

7 

41.15 

24 

29.38 

41 

23.02 

8 

40.19 

25 

28.90 

42 

22.75 

9 

39.28 

26 

28.42 

43 

22.49 

10 

38.37 

27 

27.94 

44 

22.24 

11 

37.51 

28 

27.51 

45 

22.00 

12 

36.75 

29 

27.08 

46 

21.77 

13 

35.98 

30 

26.65 

47 

21.55 

14 

35.26 

31 

26.27 

48 

21.34 

15 

34.65 

32 

25.90 

49 

21.14 

16 

33.88 

33 

25.54 

50 

20  95 

(Fox,  Trans.  Faraday  Soc.  1909,  5.  74.) 


Solubility  in  HsO  at  various  pressures. 

V»  volume  of  the  absorbing  liquid. 
P=Hg-pres3ure  in  metres. 
Xscodncient  of  solubility. 


V 

t* 

P 

X 

33.320  ccm. 

23** 

0.9596 

0.02937 

1.0941 

002939 

1.2883 

0.02938 

1.4976 

0.02935 

1.7638 

002939 

2.0838 

0.02931 

2.5011 

0.02928 

3.0402 

0.02900 

'    3.8675 

0.02886 

4.2504 

0.02872 

4.6301 

0  02855 

5.1360 

0.02832 

5.6973 

0.0281H 

6.1857 

0.02797 

6.7343 

0  02772 

7.3051 

0.02741 

7.7138 

002729 

8.1406 

0. 02708 

32.003  ccm. 

25.9** 

0.8611 

0.02848 

0.9808 

0.02849 

1.0833 

0.02846 

1.2039 

0.02842 

1.4112 

0  0284.5 

1.6602 

0  02847 

2.3854 

0.02831 

2.6482 

0  02826 

2.8996 

0.02816 

3.2883 

O.02ft03 

3.9133 

0  02798 

4.2720 

0.02785 

4.6906 

0.02776 

5.0569 

0.02762 

5.6141 

0.0274<» 

6.0120 

0.02734 

6.5687 

0.02719 

7.1066 

0.02687 

7.4729 

0.02676 

8.1889 

0.02645 

(Cassuto,  Phys.  Zeit.  1904,  6.  236.) 

Solubility  of  O  in  H,0  at  25* -0.0294. 
(Findlay  and  Creighton,  Bioch.  J.  1911,  C 
294.) 

Coefficient  of  absorption  for  H,0 -0.03398 
at  15**;  0.03376  at  15.3**;  0.03330  at  16^. 
(Mailer,  Z.  phvs.  Ch.  1912,  81.  494.) 
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Solubility  in  HjO  at  t**. 

l7»= solubility  of  atmospheric  Oj  in  H|0  at 
760  mm.  and  t*^. 


f 

l7» 

t* 

hm 

0 

10.26 

13 

7.51 

1 

9.99 

14 

7.36 

2 

9.73 

15 

7.21 

3 

9.48 

16 

7.07 

4 

9.25 

17 

6.93 

5 

9.02 

18 

6.80 

6 

8.80 

19 

6.67 

7 

8.59 

20 

6.55 

8 

8.39 

21 

6.43 

9 

8.20 

22 

6.32 

10 

8.02 

23 

6.21 

11 

7.84 

24 

6.10 

12 

7.67 

25 

6.00 

(Carlson,  Zeit.  angew.  Ch.  1913,  26.  714.) 

Solubility  of  atmospheric  Oi  in  mixtures  of 
distilled  fijO  with  sea  water  diminishes  regu- 
larly with  the  proportion  of  sea  water  present. 
(Clowes,  J.  Soc.  Chem.  Ind.  1904,  23.  359.) 

No.  of  ccm.  of  Of  absorbed  by  1 1.  of  sea  water 
from  a  free  dry  atmosphere  of  760  mm. 
pressure. 


CI 

per 

t-o° 

4" 

8«» 

12? 

16« 

20» 

24« 

28'* 

1000 

0 

10.29 

9.26 

8.40 

7.68 

7.08 

6.57 

6.14 

5.75 

4 

9.83 

8.85 

8.04 

7.36 

6.80 

6.33 

5.91 

5.53 

8 

9.36 

8.45 

7.68 

7.04 

6.52 

6.07 

5.67 

5.31 

12 

8.90 

8.04 

7.33 

6.74 

6.24 

5.82 

5.44 

5.08 

16 

8.43 

7.64 

6.97 

6.43 

5.96 

5.56 

5.20 

4.86 

20 

7.97 

7.23 

6.62 

6.11 

5.69 

5.31 

4.95 

4.62 

(Fox,  Trans.  Faraday  Soc.  1909,  5.  77.) 

For  O  absorbed  from  the  air,  see  also  air, 
atmoepheric,  p.  1. 

Absorption  of  Oj  by  acids -|-Aq. 
M  »  content  in  gram-equivalents  per  litre. 
S=  solubility. 

HNO,-|-Aq. 


M 

8  25" 

8  16» 

0.492 

0.03021 

0.03478 

0.494 

0.03016 

0.03490 

1.00 

0.02954 

0.03354 

1.008 

0.02963 

0.03365 

1.88 

0.02853 

0.03175 

1.901 

0.03166 

Absorption  of  Of  by  acids +Aq. — Continued, 
HCl+Aq. 


M 

S2d«» 

8  15« 

0.578 

0.02963 

0.03431 

0.579 

0.02960 

0.03410 

1.170 

0.02817 

0.03217 

1.176 

0.02833 

0.03109 

1.736 

0.02733 

0.03069 

1.982 

0.02674 

0.02988 

H,S04 


+Aq. 


M 

8  25« 

8  15» 

0.489 

0.02887 

0.03366 

0.527 

0.02875 

0.03375 

0.977 

0.02757 

0.03210 

1.017 

0.02745 

0.03217 

1.896 

0.02545 

0.02886 

1.829 

0.02577 

0.02930 

2.947 

0.02285 

0.02584 

3.512 

0.02198 

0.02399 

4.951 

0.02174 

5.293 

0.01918 

0.02067 

(Geffcken,  Z.  phys.  Ch.  1904,  49.  269.) 

Absorption  of  Oi  by  H,S04+Aq  at  t**. 
a  s  coefficient  of  absorption. 


Normality  of  the  acid 

f 

a 

0 

20.9 

0.0310 

4.9 

20.9 

0.0195 

8.9 

20.9 

0.0155 

10.7 

21.2 

0.0143 

20.3 

21.1 

0.0119 

24.8 

21.5 

0.0103 

29.6 

20.8 

0.0117 

34.3 

20.9 

0.0201 

35.8 

21.2 

0.0275 

(Bohr,  Z.  phye.  Ch.  1910,  71.  49.) 

Absorption  of  0|  by  NaOH+Aq. 

M  =  content  in  gram-equivalents  per  litre. 
S= solubility. 


M 


(I  ,^59 
0  (>01 
1.033 
1.059 
2.077 
2.089 


3  36* 


0  m4M 
0  02424 
0  f/2020 
0.01991 
0  0129.V- 


B  Ifi" 


0,02777 
0  027S4 
0  022ftl 
0  02262 


I 
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Absorption  of  O2  by  KOH-f-Aq. 


M 

8  25* 

S15" 

0.577 
0.579 
1.157 
1.170 

0.02447 
0.02435 
0.01920 
0.01914 

0.02791 
0.02791 
0.02191 
0.02181 

(Geffcken,  Z.  phy«.  Ch.  1904,  49.  270.) 

NaCl-fAq  with  a  chlorine  content  of  1,930 
per  100,000  dissolved  82.9%  of  the  amount 
of  Oi  dissolved  by  distilled  H2O  alone. 
(Clowes,  J.  Soc.  Chem.  Ind.  1904,  23.  359.) 

Absorption  of  Ot  by  salts -j-Aq. 
M  =  content  in  gram-equivalents  per  litre. 
S= solubility. 

Absorption  of  O  =  by  ?i!^^-|-Aq. 

it 


M 

8  25" 

S  IS* 

6666 

0.02628 
0.02530 

0.02096 

0.02944 
0.02922 
0.02.395 
0.02377 

Absorption  of  Oi  by  NaCl-hAq. 


M 


0.530 
0.535 
1.02c 
1.034 
1.880 
1.890 
1.921 


8  25* 


0.02598 
0.02604 
0.02226 
0.02202 

0.01663 
0.01654 


8  15* 


0.03045 
0.03052 
0.02601 
0  02557 
0.01898 
0.01904 
0.01869 


(Geffcken,  Z.  phys.  Ch.  19(H,  49.  270.) 


Solubility  of  O,  in  NaCl-f-Aq. 
Data  indicate  cc.  O2  dissolved  per 
760  mm.  and  0**. 


1.   at 


0 
5 
10 
15 
20 
25 
30 


NaCI  -I- Aq  NaCI  +.\q 

I  g.  mot.  per  1.    2  g.  mol.  per  L 


6.50 
5.80 
5.25 
4.77 
4.39 
4.06 
3.76 


3.14 
2.84 
59 
.41 
25 
.13 
.01 


NaCI  +  Aq 
sat.  at  20* 


1.27 


22 

17 
.12 


1.07 
1  02 
0.97 


(Winkler,  Z.  anorg.  1911,  24.  342.) 

Solubility  of  O,  in  KCN+Aq  at  20*. 
^c  KCN  1  10        20        30        50 

Coeff.  of  abs.  0.029  0.018  0.013  O.OOS  0.003 
(McLaurin,  J.  S.  C.  I.  1893,  63.  737.) 


1  vol.  alcohol  absorbs  0.28397  vol.  0  at  all     \ 
temperatures  between  0*^  and  24*.    (BuDflen.) 

Absorption  by  alcohol  (99.7%)  at  t^ 
/3= coefficient  of  absorption; 
/3i «  solubility.    (See  p.  636.) 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


^ 


0.23370 
0.23296 
0.23222 
0.23149 
0.23077 
0.23006 
0.22934 
0.22863 
0.22793 
0.22724 
0.22656 
0.22688 
0.22621 
0.22465 
0.22389 
0.22324 
0.22259 
0.22196 
0.22132 
0.22069 
0.22007 
0.21946 
0.21886 
0.21826 
0.21767 


^1 


0.22978 
0.22878 
0.22777 
0.22676 
0.22672 
0.22469 
0.22366 
0.22260 
0.22166 
0.22047 
0.21937 
0.21827 
0.21716 
0.21601 
0.21484 
0.21366 
0.21245 
0.21122 
0.20994 
0.20862 
0.20733 
0.20600 
0.20469 
0.20317 
0.20172 


(Timofejew,  Z.  phys.  Ch.  6.  151.) 
Solubility  of  O2  in  alcohol  at  20*  and  760  mm. 


wt.  % 
alcohol 

Vol.% 
aba.  Oa 

Wt.  % 
alcohol 

'^^ 

0.0 

9.09 

16.67 

23.08 

28.57 

2.98 

2.78 
2.63 
2.52 
2.49 

33.33 
50.0 
66.67 
80.0 

2.67 
3.50 
4.96 
6.66 

(Lubarsch,  W.  Ann.  1889,  (2)  37.  525.) 
Solubility  of  O2  in  methyl  alcohol  at  t*. 


I* 

I. 

t* 

L 

0 

0.31864 

26 

0.23642 

5 

0  30506 

30 

0.21569 

10 

0.29005 

40 

0.16990 

16 

0  27361 

50 

0.11840 

20 

0  25574 

(Levi,  Gaiz.  ch.  it.  1901,  31.  II,  513.) 
Solubilitv  of  O,  in  ether  at  0* -0.4235;  at 

»o;-5«f  !«•  Df|fil^ty€»(3o^ye-  Ch.  1912. 
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Solubility  of  Ot  in  acetone  at  t^. 


f 

1. 

f 

I. 

0 

0.2997 

25 

0.2127 

5 

0.2835 

30 

0.1935 

10 

0.2667 

40 

0.1533 

15 

0.2493 

50 

0.1057 

20 

0.2313 

(Levi,  Gaiz.  ch.  it.  1901,  81.  II,  513.) 


Absorption  of  O2  by  chloralhydrate+Aq. 

t^»temp.  of  the  solution. 
P  «  %  cnloralhydrate  in  the  solution. 
^t**=coeflP.cient  of  absorption  at  t". 
fi  15** »  coefficient  of  absorption  at  15**. 
fi  20^  »  coefficient  of  absorption  at  20**. 


(Mtdler,  Z.  phys.  Ch.  1912,  81.  499.) 


AbeorptionT  of  Oj  by  glycerine+Aq. 

t**«temp.  of  the  solution. 

P"%  gjycerine  in  the  solution. 

/S  t*'  =  coefficient  of  absorption  at  t**. 

fi  15**= coefficient  of  absorption  at  15**. 


Absorption  of  Os  by  glucose -|-Aq. 
t*  =temp.  of  the  solutipn. 
P^%  glucose  in  the  solution. 
/5  t**  =  <»efficient  of  absorption  at  t". 
fi  20*  =  co^cient  of  absorption  at  20** 


t** 

P 

^t* 

/jm** 

21.2 
21.5 
19.9 
20.5 
21.7 

10.84 
20.7 
33.8 
51.9 

58.84 

0.02650 
0.02202 
0.01814 
0.01378 
0.01221 

0.02690 
0.02250 
0.01815 
0.01390 
0.01250 

t* 

P 

i8t" 

i8l6** 

18.3 

22.9 

0.02759 

0.02940 

16.9 

28.0 

0.02690 

0.02800 

15.4 

36.6 

0.02590 

0.02560 

16.6 

38.6 

0.02402 

0.02477 

12.8 

51.3 

0.02439 

0.02339 

16.2 

58.44 

0.02350 

0.02407 

15.9 

70.0   . 

0.02659 

0.02710 

17.2 

80.85 

0.03200 

0.03300 

169 

80.9 

0.03140 

0.03250 

16.9 

0.02795 

^20» 

20.0 

0.02795 

21.0 

32.0 

0.02443 

0.02495 

21.0 

52.9 

0.02375 

0.02325 

20.4 

61.08 

0.02390 

0.02410 

21.8 

65.5 

0.02500 

0.02580 

21  0 

71.4 

0.02680 

0.02730 

22.2 

78.0 

0.03090 

0.03280 

t* 

P 

^t« 

^16** 

12.2 

20.5 

0.02904 

0.02742 

12.5 

25.0 

0.02654 

0.02521 

14.6 

37.3 

0:02038 

0.02022 

13.5 

45.0 

0.01800 

0.01744 

124 

52.0 

0.01623 

0.01570 

12.1 

71.5 

0.01010 

0.00950 

13.3 

88.5 

0.00905 

0.00886 

(MOller.) 


(Mttller.) 

Absorption  of  Oj  by  sucrose +Aq. 
t**=temp.  of  the  solution. 
P  —  %  sucrose  in  the  solution. 
/3  t**»  coefficient  of  absorption  at  t**. 
/8 15**  B  coefficient  of  absorption  at  15*. 


t** 

P 

fit' 

i8l5* 

15.3 
16.2 

0.03375 
0.03330 

0.03400 
0.03397 

16.0 
15.6 
16.6 
15.6 
16.2 
17  2 

12.1 

24.38 

28.44 

42.96 

49.25 

50.0 

0.02911 
0.02367 
0.02113 
0.01582 
0.01348 
0.01302 

0.02969 
0.02396 
0.02181 
0.01600 
0.01380 
0.01359 

(Mttller.) 

Abundantly  absorbed  by  o^I  of  turpentine. 
Oil  of  turpentine  absorbs  its  own  vol.  O  when 
exposed  two  weeks  to  the  air,  but  does  not 
give  it  off  on  boiling.    (Brandes.) 

Absorbed  by  other  oils,  but  this  is  decom- 
position rather  than  absorption,  as  the  oils 
are  oxidized.    (See  Storer's  Diet.) 

100  vob.  arterial  blood  dissolve  10-13  vob. 
O.    (Magnus.) 

Coefficient  of  absorption  for  petroleum « 
0.202  at  20**:  0.229  at  10**.  (Gniewasz  and 
Walfisz,  Z.  phys.  Ch.  1.  70.) 

The  author  examined  the  solubility  of  O3 
and  N2  at  low  temp,  in  alcohols,  ethers,  ace- 
tone, CHCli,  petroleum,  benzene  and  various 
inorganic  liquids;  at  low  temp,  the  solubility 
of  the  Nt  increases  at  the  same  rate  as  that  of 
the  O,.    (Claude,  C.  R.  1900,  181.  448.) 

Ozydunercuriammonium  bromate, 

(NHg,OH,)BrO,. 
(Rammebberg,  Pogg.  66.  82.) 


carbonate,  (NHg,OH,)tCOi 

Insol.  in  HiO.    Decomp.  by 
when  cone.    Not  decomp.  by  1 
Aq.    Decomp.  by  KI  or  KjS-f-A<j 
+H,0.    As  above.    (Hirzel.) 
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Oxyc^imercuriammonhun  chloride, 
(NHg,OH,)Cl. 
Is  dimercuriammonium  chloride,  NHgtCl+ 
HtO,  which  see. 

ozTtrimercuriammonium  chloride, 

(NHg^H,)Cl,  (NHg,0,H,)Cl  (?). 
Insol.  in  H2O.  Easily  sol.  in  dil.  HCl-fAq. 
More  difficultly  sol.  in  very  dil.  HsS04  or 
HNOs-hAq.  Insol.  in  cone.  HjSO*.  Sol.  in 
boiling  NH^Cl-f  Aq,  or  (NH4),S04+Aq.  De- 
comp.  by  KOH-|-Aq.    (Schmieder.) 

chronute,  (NHg,OH2)tCr04. 

Not  decomp.  by  KOH-I-Aq.  (Hirzel,  J.  B. 
1802.  421.) 

mercuric  chromate,  (NHgiOHi)jCr04, 

4HgO,  aCrOs. 

Decomp.  by  HNOi  without  going  into  solu- 
tion.   Easily  sol.  in  HCl.    (Hirzel.j 

Composition  is  (NHg,OH,),0,  2CiO,, 
3I(NH4),0,  2Cr,0J  -  (NHg,OH,)2Cr,07, 
3(NH4)»Cr,07.    (Hensgen,  R.  t.  c.  6.  187.) 

Probably  (NHg,),Cr,07,  3(NH4)«Cr,07-h 
2H,0. 

fluoride,  add,  (NHg,OH,)F,  HF. 

(Finkener,  Pogg.  110.  632.) 
Probably  NHg,F,  HF-f  H,0. 

hydroxide,  (NHg,OH,)OH  =  NHg,OH + 

HjO. 

(Millon's  base.)  SI.  sol.  in  H2O,  especially 
if  warm.  Sol.  in  13,000  pts.  HjO  at  17",  and 
1700  pts.  at  SO''.  Insol.  in  alcohol  or  ether. 
(Gerresheim,  A.  196.  373.) 

HhHiO.  Insol.  in  HjO  or  alcohol.  Sol.  in 
traces  in  NH4OH  -f  Aq.  Not  decomp.  by  cold 
KOH-hAq;  si.  decomp.  if  hot.    (Millon.) 

ammonium  iodate,  (NHgiOHj)IOi, 

2NH4IO,. 
Insol.  in  HjO.    (Millon,  A.  ch.  (3)  18.  410.) 

iodide,  (NHg,OH,)I. 

Sol.  in  warm  HCl-|-Aq.  Not  decomp.  by 
boUing  KOH-f  Aq.  Sol.  in  warm  KI-fAq. 
(Ranmielsberg,  Pog^.  48.  170.) 

Correct  formula  is  NHg,I-|-H,0.  (Ram- 
melsberg.) 

nitrate,  (NHg,OH,)NO,. 

Insol.  in  HtO;  not  decomp.  by  boiling 
KOH-hAq.  Sol.  in  cold  HCl-hAq  from 
which  it  18  precipitated  by  HjO.  Si.  sol. 
without  decomp.  in  HNO»  or  H|S04-l-Aq. 
Easily  sol.  in  NH40H-|-Aq.    (Soubeiran.)^ 

Is  dimercuriammonium  nitrate,  NHgiNOi. 
(Pesci,  Gazz.  ch.  it.  20.  485.) 

ammonium   nitrate,.  NHgiOHt)NO», 

2NH4NO,-|-H,0. 

Decomp.  by  H,0.    Kane,  A.  ch.  72.  242.) 
Is  dimercuriammonium  ammonium  nitrate, 
\Hg,NO,,  2NH4NO,-|-2H,0.    (Pesci.) 


Ozydimercuriammonium  oxide, 
(NHg,OH,),0. 
Insol.  in  H2O  or  alcohol;  not  attacked  by 
boihng  cone.  KOH  -f  Aq.  Sol.  in  hot  NH4N0b 
■f  Aq,  NH4CI  -f  Aq,  (NH4),S04  +  Acl 
NH4CjH,0,4-Aq,  (NH4)iC/)4+Aq.  (Mit 
Ion,  A.  ch.  (3)  18.  397.) 

mercuric  phosphate,  Hg(NHgsOHt)P0^ 

Insol.  in  HtO.  Slowly  sol.  in  hot  HNO1+ 
Aq;  not  decomp.  by  boiling  with  KOH+A4 
but  by  KI  or  K,S-f  Aq.  Sol.  in  HCl+Aq  or 
much  hot  (NH4)iHP044-Aq.    (Hinel.) 

mercuric  sulphite,  (NHg30Hi)jSOt, 

HgSO,. 
Insol.  in  H,0.    Sol.  in  much  (NH4)|80,+ 
Aq.     Sol.  in  HCH-Aq  with  decompooiUoiL 
Insol.  in  boihng  KOH +Aq.    (Hind.) 

sulphate,  (NHg,OH,),804. 

Sol.  in  traces  in  HtO.  Easily  sol.  in  HCl  or 
HNO,-|-Aq.    (Kane.) 

Insol.  in  HNO,-fAq.    (Hirzel.) 

Slowly  sol.  in  boiling  cone.  HtS04.  (Hir^ 
zel.) 

Insol.  in  cone,  easily  sol.  in  dil.  HjS04+ 
Aq.    (Schmieder.  J.  pr.  76.  147.) 

Moderately  sol.  in  much  (NH4)jS04  ot  boil- 
ing NH4Cl-f-Aq.  Not  decomp.  by  boiling 
KOH-hAo.    (Hirzel.) 

Easily  decomp.  by  boiling  with  dil.  KOH-r 
Aq.    (Schmieder.) 

Does  not  exist.    (Pesci.) 

2NH,,  2HgO,  SO,. 

See  Z>tmercuriammonium  sulphate. 

Ozytrunercuriammoiiium  chloride, 

(NHg,0,H,)Cl  (?). 
Insol.  in  H^O. 

nitrate,  (NHg/3,H,)N0,. 

Sol.  in  cold  HCl-hAq,  from  which  it  is  pre- 
cipitated by  NH40H4-Aq.  Sol.inNH40Hr 
Aq  without  decomp.  Not  deoomo.  by  HjSOi 
or  warm  KOH-f  Aq.    (Pa^enstecher.) 

Does  not  exist.  (Pwci,  Gasz.  ch.  it.  10. 
485.) 

Ozy^runercuridiammonium  sulphate, 
2XH,,  3HgO,  SO,. 
See  Trtmercuriammonium  sulphate. 

Ozy/rtinercttriozydtmercuriammoiihtm 

Completely  sol.  in  NH4Cl-f  Aq,  or 
(NH4),S04-hAq.  Sol.  in  dil.  or  cone.  Ha+ 
Aq,  and  very  dil.  H,S04-|-Aq.  Insol.  in  HNOi 
-l-Aq  or  cone.  H,S04.    (Schinieder.) 

Does  not  exist.*  (Peeci.) 
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inercuriammoiiium  mercuric 

dte  (?),  2(NHg40,)NO„  HgNO,  (?). 

•  ti'Jy  insol.  in  HNO|-f-Aa.    Sol.  in 
1 1  1 1-Aq.    Slowly  decomp.  by  boiling 

•  ).      Gradually   sol.    in    hot    cone. 
-Aq.    (Hir«el.) 

■  ')t  exist.     (Pesci,  Gasz.  ch.  it.  20. 


rosulphonic  anhydride, 

n  H2()  with  decomp.    (Weber,  Pogg. 


smiumamine  hydroxide  (Osmo- 
ylfitamine  hydroxide), 

L  in  HiO.    SI.  sol.  in  acids.    Sol.  in 
1-Aq.    When  moist,  sol.  in  NHiOH-f- 


.  osiniumdiaxiiine  chloride  {OBmyUetr- 

amine  chloride),  GsOiCNACDs. 
'.  sol.  in  cold,  more  easily  in  hot  HjO. 
.1.  in  NH4Cl-fAq.     (Gibbs,  Am.  Ch.  J. 

-  chloroplatinate,  OsOi(N,H«Cl)i,  PtCU. 
^1.  sol.  in  H,0.    (Gibbs.) 

-  hydroxide,  089<<N,H,0H),. 
Known  only  i^^lution. 

—  nitrate,  Os0,(N2H«N0i),. 

—  sulphate,  0s0,(N,H«),S04+H,0. 
(Gibbs,  Am.  Ch.  J.  8.  233.) 

Oxyphosphuretted  hydrogen  (?), 
P4H(OH). 
PiO  of  Leverrier,  and  Goldschmidt  has  this 
i'ormula  according  to  Franke  (J.  pr.  (2)  86. 
>41).    Decomp.  slowly  by  H3O  or  alkaUes. 
P  orms  potassium  salt,  P4H(0K),  sol.  in  HiO. 

hydroiodide,  PiH(OH),  HI. 

Decomp.  at  SO"". 

iSe^^moxyplatisiilphuric  acid,  PtiOt, 
3S0,,S04H,4-11HHA 
Sol.  in  H,0.     (Blondel,  A.  ch.  1905,  (8)  6. 
113.) 

^tritmi  M«giiioxyplati8ulphate,  Pt>0i,  3S0t, 
S04Ba-|-8H,0. 
Very  sol.  in  HjO.    (Blondel.) 

Masshtm   Msguioxynlatisulphate,   PttOi, 
3SO«,  804K,+2H,O. 
Blondel.)  I 


Sodium  sesguio^r^tisulphate,  PtsOi,  3SOs, 
S04Na,+8H,0. 
Very  sol.  in  H,0.    (Blondel.) 

Oxysttlphantimonic  acid. 
See  Sulphoxyantimonic  acid. 

Oxysulpharaenic  acid. 
See  Sulphoxyarsenic  add. 

Oxysulphazotic  acid,  H4S4NtOi4- 
/0\ 

(SO,H)i  -  N NO-SO,H. 

Known  only  in  its  salts.  (Claus,  A.  168. 
52,  194.) 

Has  formula  (SO,H)  J^^^N(SO,H),. 

(Raschig,  A.  241.  161.) 

Potassium  oxysulphazotate,  NO(SO|K)t. 

Insol.  in  alcohol.  (Fremy,  A.  ch.  (3)  16. 
451.) 

According  to  Raschig  the  formula  is 

(SO,K),N^^N(SO,K),. 

Very  sol.  in  water,  with  rapid  decomposi- 
tion.   (Raschig.) 

See  also  Peroxyiaminesulphonate,  potas- 
sium. 

Oxyaulphotungatic  acid. 
See  Sulphotungstic  acid. 

Oxysulphovanadic  ^^. 
See  Sulphoxyvanadic  acid. 

Ozone,  Ot. 

Not  appreciably  sol.  in  HsO.    (Schdnbein.) 

Imparts  its  taste  and  properties  to  HtO. 
(Wilhamson.) 

Later,  Carius  (B.  6.  520)  found  that  1000 
vols.  HfO  at  1-2.5**  absorb  5.11  vob.  O,  (red. 
to  O""  and  760  mm.).  He  also  still  later  (A. 
174.  1)  found,  by  conducting  the  gas  for  9-12 
hours  thi^u^  H3O,  that  1000  vols,  HtO 
absorb  a  maximum  of  28.160  vob.  0|.  The 
ozonized  oxyven  used  contained  3.44  vols.  Os  • 
in  1(X)  vob.  Os.  Since  ^ases  are  absorbed  in 
proportion  to  their  partial  pressure,  which  is 
very  small  for  the  Os,  the  amount  of  absolu- 
tion of  water  for  the  gas  is  very  considerable. 
Carius  calculated  the  coefficient  of  absorption 
at  -j-V  to  be  0.834. 

Ozone  ia  not  at  all  absorbed  by  HsO;  the 
HsO  through  which  ozone  had  been  passed 
gave  no  reactions  for  ozone.  (RammelsbOTg. 
B.  6.  603.) 

SchOne  (B.  6.  1224)  corroborates  Cariua^ 
and  finds  8.81  vob.  to  1000  vob.  HsO  as 
maximum  amount  absorbed.  •    . ,  ^ 

SoLinHsO.    (Leeds,  B.  12.  1831. )3^^ 
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HfO  takes  up  Vi  of  its  vol.  of  0|  at  0"  and 
760  mm.  pressure  and  H  of  its  vol.  at  12*, 
or  about  15  times  that  of  o:nrgen  at  the  same 

Jressure  and  temp.     (Mailfert,  C.  R.  1894, 
19.  951.) 

Solubility  in  H,0  at  t** 


Wt.0.di8. 

Wt.  0«  in 
SMeous  mix- 
ture Above 
the  solution 

Coefficient 

Temp. 

solved  in  11. 
H,0 

of  solubility 
ofO. 

0 

39.4  mgr. 

61.5  mgr. 

0.641 

6 

34.3 

61 

0.662 

a. 8 

29.9 

59.6 

0.500 

13 

28 

58.1 

0.482 

16 

25.9 

56.8 

0.456 

19 

21 

55.2 

0.381 

27 

13.9 

51.4 

0.270 

32 

7.7 

39.5 

0.195 

40 

4.2 

37.6 

0.112 

47 

2.4 

31.2 

0.077 

55 

0.6 

19.2 

0.031 

60 

0.0 

12.3 

0.000 

(M 

ailfert^CR.  1894,  U9.  952.) 

Solubility  of  osone  in  acidulated  H|0. 

Coefficient 

Temp. 

of  lolubiUty 
of  oione 

Ck>mpo«tion  of  solution 

2(f 

0.240 

33 

0.224 

ll.H,0+0.7oc.H,80« 

42.7 

0.174 

49 

0.156 

ll.H,0+0.9cc. 

57 

0.096 

11.    "   +0.3  CO.        " 

(Mailfert.) 

0.00002  jpt.  by  weight  is  sol.  in  1  pt.  by 
weight  HtO  at  ordinary  temp,  and  pressure, 
lid^burff,  B.  1898,  31.  2610.) 

The  solution  of  Oi  in  HsO  cannot  be 
broii^t  into  equilibrium,  because  when  the 
gas  is  blown  through  the  liquid,  a  portion  is 
continually  decomposed,  although  the  con- 
centration remains  constant.  (Inglis,  Chem. 
Soc.  1903,  83.  1012.) 

About  10  mg.  osone  are  sol.  in  1 1.  H|0  at 
+2*:  1.5  mg.  osone  are  soL  at  +28^    (Mou- 
fan&  C.  C.  1911,  H.  1674.) 
^iubility  in  0.1-N  HjSO*. 

C  solution:  C  gas  =0.23  at  20'*;  0.44  at  0*. 
(Luther,  Z.  Elektrochem.  1905,  11.  833.) 

The  absorption  coefficient  of  the  gas  in 
0.1  N  HjSOi  solution  is  0.487.  (Rothmund,. 
C.  C.  1912.  L  1261.) 

Sol.  in  HfCj04-f  Aq.    (Jeremin,  B.  11. 988.) 

Completely  absorbed  by  oil  dt  turpentine 
and  oil  of  cinnamon.  (Soret,  A.  ch.  (4)  17. 1 13.) 

Dipalladaiiiine  chloride,  atPds(NHs)^::i4- 


n-l>d<rNHiCl 
^^*^^^<NH,C1. 


SI.  sol.  in^HsO. 
85.296.) 


(Deville  and  Debray,  C.  R. 


Pallmdimn,  Pd. 

Not  attacked  by  HtO.  SI.  attacked  by 
HC+Aa,  but  Pd  sponge  or  filings  are  easily 
dissolved  in  warm  HCl-|-Aq,  with  access  of 
air.  HNO|-f-Aq  of  1.2  sp.  gr.  dissolves  Pd 
slightly,  but  it  is  easily,  sol.  in  HNOi+Aq  d 
1.36  sp.  gr.  (Rose.) 

Easily  sol.  in  aqua  regia.  SI.  sol.  in  conr^ 
but  insol.  in  dil.  HI+Aq.  Sol.  in  cone,  boil- 
ing H^904.  SoL  in  boilmg  FeCb+Aq.  SoL 
in  HBr-f  Aa  with  a  little  HNOi. 

Insol.  in  liquid  NH|.     (Gore,  Am.  Ch.  J. 

-"^  20.828. 


Palladium  ammonium  compounds. 

See— 
Dipalladamine  comps.,  CliPd}(NHs)4Cl4. 
Pa&adodiamine     ''       Pd(NH,)«Cls. 
Palladosamine       "      Pd(NHs),Cl>. 

Palladium  dibromide. 
Not  known  in  pure  state. 

Palladium  bromide  wUh  BfBr. 
See  BromopaUadite,  M. 

Palladium  (etrabromide  with  B(Br. 
See  Bromopalladate,  M. 

Palladoos  phosphorus  bromide,  PdtPsBri*. 

Properties  as  the  oorresponding  chloridf. 
(Streclter,  B.  1909,  42.  1776.) 

Palladium  <ru6chloride,  PdsCls. 

Deliquescent.  Deoomp.  by  H|0,  NBA 
KL  or  NH40H-f-Aq.    Kane.) 

Sol.  in  acetone.  Naumann,  B.  1904,  ST. 
4328.) 

Palladium  clichloride,  PdClt. 

Slowly  but  completely  sol.  in  H|0. 

+2HsO.  Not  d^quesoent  when  puiv. 
Slowly  sol.  in  HtO.  Much  more  soL  in  HiO 
containing  HCl. 

Sol.  in  acetone.  (Eidmann,  C.  C.  1891^  H 
1014.) 

Sol.  in  ethyl  acetate.    Naumann,  B.  190i  j 
87.  3601.) 

Palladium  dichloride  with  MCL 
See  Chloropalladite,  M. 

Palladium  tetrachloride  with  MCL 
See  Chloropalladate,  M. 

Palladous  phosphorus  chloride,  PdQi,  PCb- 
Decomp.  by  HtO  into  d^quesoent  P(0H)4 

PdClf.    Deoomp.  by  alcohol.    (Fink,  C.  B^ 

116.  176.) 
Decomp.  by  HsO.   SoL  in  CHC1«  and  GH4 

InsoL  in  hgrom  and  ecu.   (Strecker,  B.  190»b 

42.  1776.) 
PdCls,  2PCU.    Sol.  in  C|H^  and  deoompb 

byHrf).    (Fink.)   oyV^OOgTe 
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Palladoos  dil<»ide  carbon  monoxide,  PdClt. 
2CX). 

Decomp.  by  heat.  (Pink,  C.  R.  1898,  126. 
648.)  ' 

2PdClju  3CX).  Decomp.  by  H,0.  Sol.  in 
CCI4.    (Fink.) 

Palladium  dtfluoride,  PdPs. 

SI.  sol.  in  H,0  or  HF-f  Aq.  SI.  sol.  while 
moist,  in  NH40H+Aq*  insol.  after  drying, 
m  NH40H-f-Aq.  Insol.  in  boiling  NaF  or 
NaHF,+Aq.    (Berzelius.) 

PalUdhim  hydride,  PdsH  (7). 

Palladous  hydroxide,  PdO,  xH,0  (?). 

Easily  sol.  in  aoids  or  excess  of  alkali 
hydrates,  and  carbonates +Aq.  Sol.  in  hot 
NH4C1+Aq.    (Rose.) 

Insol.  in  NaiB407,  and  NafHP04-f-Aq. 
(Glaus.) 

Palladic  hydroxide,  PdOs,  xHsO. 

Slowly  sol.  in  acids.  Sol.  in  cone.  HC1-|- 
Aq  without  decomp.  With  dil.  HCl-f  Aq,  Cli 
is  evolved.    (Berzelius.) 

Palladous  hydroxide  hydroxylamine. 
Pd(NH,0)4(0H),. 
SI.  sol.  in  H,0.    Sol.  in  dil.  HCl  and  in  dil. 
H,S04.    (Zeiscl,  A.  1907,  361.  446.) 

Palladous  iodide,  Pdli. 

Insol.  in  HiO.  Can  be  detected  as  a  brown 
coloration  in  presence  of  400,000  pts.  H*0. 

sTsSiinHI-hAq.  EasUy  sol.  in  KI+Aq. 
(Lassaigne,  J.  ch.  m6d.  11.  57.) 

Insol.  in  dil.  HCl-f  Aq,  but  slightly  sol.  in 
aaline  solutions.    (Freeenius.) 

SI.  sol.  in  hot  cone.  HN0i4-Aq.  Sol.  in 
a,SO,+Aq,  Cl,-f  Aq,  Br,-hAq.  I,+Aq,  and 
::N4-Aq;  also  in  HCN,  and  MCN-hAq. 
LnsoL  in  dil.  HtSO*,  HCl.  HJPO4,  HNd,  or 
aCH,0,+Aq,  or  in  the  K,  Na,  or  NH4  salts 
rf  those  adds.  Insol.  in  CuCli,  ZnCl2,  or 
En>(CH,0,),+Aq.  Insol.  m  KBr-f  Aq  ex- 
cept in  Dresence  of  a  free  mineral  acid,  but  not 
aCiHiOt.  Insol.  in  sugar  or  starch -fAq, 
uic  acid,  alcohol,  eth^  or  oil  of  lemon. 
Somewhat  sol.  in  urine.  Easily  sol.  in  NH4OH 
+-Aq.  even  when  dil.,  with  evolution  of  heat 
md  decomposition.    (Kersten,  A.  87.  28.) 

Insol.  in  alcohol  or  ether. 

SoL  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

^anadoas  potaasiiim  iodide. 
See  lodopalladite,  potassium. 

^dladiom  «ii6oxide,  PdsO. 

Deoomp.  by  adds  into  palladious  salt  and 
U    (Kane^  1^.  Trans.  1848, 1.  276.) 

InsoL  in  add^  even  boiling  aqua  regia. 
Wntai,  B.  86.  220.) 


Palladous  oxide,  PdO. 

Slowly  sol.  in  acids  by  boiling.    (Wtthler. 
A.  174.  160.) 

Palladic  oxide,  PdO,. 
Very  si.  attacked  by  acids. 

PalladopaUadic  oxide,  4PdO,  PdO,. 

Not  attacked  by  aqua  regia.  (Schneider, 
Pogg.  141.  528.) 

Palladous  oxychloride,  3PdO,   PdCl,+ 
4H,0(?). 
Sol.  in  dil.  adds.    (Kane.) 

Palladous  oxychloride  ammonia,  PdO,  PdCl,. 
6NH,(?).  --.        ,  1, 

Sol.  in  HCl-f  Aq. 

3PdO,  PdCl,,  2NH,4-3H,0  (?).  Ppt. 
(Kane.) 

Palladium  selenide,  PdSe. 

Insol.  in  HNOt  and  aqua  regia.  (Rdssler. 
A.  180.  240.) 

Palladium  8ii6sulphide,  Pd,S. 

Not  attacked  by  acids  except  aqua  regia, 
which  attacks  slightly.  (Schndder,  Pogg. 
141.530.)  ^ 

Palladium  m<mo8ulphlde,  PdS. 

Insol.  in  H,0  or  (NH4),S-f-Aq.  Sol.  in 
HCl-f-Aq.  Pptd.  in  presence  of  10,000  pts. 
H2O.    (FeUenberg,  Pogg.  60.  65.) 

Sol.  in  potasdum  thiocarbonate+Aq.  (Ro- 
senbladt,  Z.  anal.  26.  15.) 

A  sol.  colloidal  form  was  obtained  in  very 
dilute  solution.  (Winndnger,  Bull.  Soc.  (2) 
49.  452.) 

Does  not  exist.  (Kritschenko,  Z.  anorg.  4. 
247.) 

Palladium  citsulphide,  PdS,. 

HNO,  dissolves  out  part  of  the  S.  Easily 
sol.  in  aqua  regia  witnout  separation  of  S. 
(Schndder.) 

Palladium  sulphide  with  M,S. 
See  Sulphopalladate,  M. 

Palladodiaxiiine  bromide,  Pd(N,H;Br),. 
Easily  sol.  in  H,d'. 

bromopalladite,  Pd(N,HeBr),,  PdBri. 

Properties  as  the  corresponding  chloropal- 
ladite. 


—  carbonate. 
Sol.  in  H,0. 

—  chloride,  Pd(N,H.Cl),. 
EadlysoLinHA    ^'"'"'^ 


Google 


644 


PALLADOAMINE  CHLOROPALLADITE 


PaUadodiamine  chloropaUadite,  Pd(NsH«Cl)t, 
PdCl,. 

*'  Vauquelin's  red  salt."  Insol.  in  cold  H|0. 
(Fischer.) 

Sol.  in  boiling  HsO  with  decomp.  Sol.  in 
HCl  or  HNOi-f  Aq. 

fluoride. 

EasUy  sol.  in  H,0.    (MtUler.) 

fluosilicate. 

SI.  sol.  in  cold,  easily  in  warm  HsO.  Insol. 
in  idcohol. 

hydroxide,  Pd(N,HtOH),. 

Sol.  in  H,0. 

iodide,  Pd(N,H,I),. 

Sol.  in  H2O. 

nitrate,  PdCNsH^NO,),. 

EasUy  sol.  in  H,0,  HNO,,  or  NH40H-f  Aq. 
Insol.  in  alcohol. 

palladous  nitrite,  Pd(N,H«NO,)i, 

Pd(NO,),. 
Fasily  sol.  in  HjO. 

sulphate,  Pd(N,H,),S04-f  H,0. 

Easily  sol.  in  U2O.    Insol.  in  alcohol. 

sulphite,  Pd(N,H«),SO,. 

SI.  sol.  in  H,0. 

Palladochloronitrous  acid. 

Potassium  palladochloronitrite, 
Pd(N0,),Cl2K,. 

Sol.  in  2  pts.  hot,  and  3  pts.  cold  HsO. 
(V6zes,  C.  R.  116.  111.) 

Palladocyanhydric  acid. 

Ammonium  palladocyanide, 

(NH4)sPd(CN)4  (?). 
Sol.  in  hot  HsO.    (Rdssler,  Z.  ch.  1866. 175.) 

Barium ,  BaPd(CN)4+4HsO. 

Not  efflorescent.    Sol.  in  HjO. 

Calcium ,  CaPd(CN)4+4HsO. 

Sol.  in  HsO. 


— ,  CuPd(CN)4. 
-,  PbPd(CN)4. 


Cupric- 

Ppt. 

Lead  — 

Ppt. 

Magnesium ,  MgPd(CX)4. 

Very  sol.  in  H,0. 


Magnesium platinocyanlde,  MgPd(CN)4, 

MgPt{CN)4-fl4HsO. 
Extronely  sol.  in  HsO. 

Potassium ,  KsPd(CN)4  4-3HsO. 

Efflorescent.    Sol.  in  H,0. 
+HsO.    Not  efflorescent. 

Sflver ,AgsPd(CN)4. 

Ppt. 

Sodium ,  NasPd(CN)4. 

Not  efflorescent.    Sol.  in  HjO. 
+HsO. 

Palladoiodonitrous  add. 

Potassium  palladoiodonitrite, 
Pd(NOs)sI«Ks-f3HsO. 

Effloresces  in  the  air. 

Decomp.  by  HsO  and  dil.  acids.    (Roeeo- 
heim,  Z.  anorg.  1900,  23.  28.) 


Palladonitrous  add. 

Potassium    palladonitrite, 
2HsO. 
Efflorescent;  sol.  in  HsO. 
415.) 


KsPd(NO,)i+ 
(Lang,  J.  pr.SS. 


Silver  paUadonitrite,  AgsPd(N0s)4. 
Easily  sol.  in  hot  HsO.    (Lang.) 

Sodium ,  XasPd(N0,)4. 

(Fischer.) 

Palladosamine  bromide,  Pd(NH»Br)s. 

Insol.  in  cold,  si.  sol.  in  hot  HsO.  £i^ 
sol.  in  HCsHsOs,  H,SO,,  KOH,  NH4OH,  cf 
alkali  carbonates -fAq.    (MftUer,  A.  86.1341 

carbonate,  Pd(NH,)sCX)|. 

Moderately  sol.  in  HsO. 

chloride,  Pd(NH.Cl)s. 

Insol.  in  HjO,  but  very  gradually  decomp. 
by  boiling  there^vnth. 

Sol.  in  warm  HCl  or  HNOs+Aq.  Sol.  is 
cold  NH4OH-I-A0.  Sol.  in  KOH -fAq  witlh 
out  evolution  of  NHs. 

+2HsO.  Efflorescent.  Insol.  in  H/> 
(Baubigny,  A.  Suppl.  4.  263.) 

cyanide,  Pd(NH.CN)s. 

Sol.inNH40H+Aq. 

fluoride. 

Known  only  in  solution. 

hydroxide,  Pd(NH.OH),. 

Easily  sol.  in  HsO.  Slowly  deoomn.  bj 
boiling  with  HsO.    ^MOUer,  A.  86,  341.) 
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PilUdosamin64odide,  Pd(NHtI)t. 

Insol.  in  HsO.    Sol.  in  boiling  HNOs  with 
evolution  of  I|.    (Fehling,  A.  89.  106.) 

nitrate. 

Known  only  in  solution,  which  decomp.  on 
evaporation. 

nitrite,  Pd(NH,NO,)i. 

Moderatdy  sol.  in  HtO.    (Lang.) 


.  palladoos  nitrite,  Pd(NHtN0s)3, 
Pd(NO,),. 


Slowly  sol.  in  cold,   easily  in  hot  HsO. 
(Lang.) 

sulphate,  Pd(NH,),S04. 

Moderately  sol.  in  HsO.    (Mtlller.) 

sulphite,  Pd(NH,)jSO,. 

Easily  sol.  in  HA    (MttUer.) 

Pentamine  chromium  compounds. 


Bromopurpureochromium  compounds. 
Chloropurpureochromium  compounds, 
lodopurpureochromium  compounds. 
Xanmodiromium  compounds. 
Roseochromium  compounds. 

Pentamine  cobaitic  compounds. 
See— 

Bromopurpureocobaltic  compounds, 
Ghloropurpureocobaltic  compounds. 
Nitratopurpureocobaltic  compounds. 
Nitritocobaltic  compounds, 
Purpureocobaltic  compounds. 
Roseocobaltic  compounds. 
Sulphatopurpureocobaltic  compounds. 
Xanthocobaltic  compounds. 

Pentamine  dtcobaitic  sulphite. 
See  Roseocobaltic  cobaitic  sulphite. 

Pentamine  iridium  compounds. 

See   Iridopentomine,    and    Iridoaquopen^ 
amine  compounds. 

Pentamine  rhodium  compounds. 

See— 

Bromopurpureorhodium  compounds. 
Chloropurpureorhodium  compounds. 
-  lodopurpureorhodium  compounds. 
Ilitratopurpureorhodium  compounds. 
Rose<modium  compounds. 
Xanth<»hodium  compounds. 

Pentathionic  acid,  HsSiOt. 

Known  onl3r  in  aqueous  solution. 

Cone,  solution  is  decomp.  by  boiling,  but 
made  stable  by  addition  of  acids. 


Sp.  gr.  of  aqueous  solution  of  pentathionic 
acid  at  22**; 

Sp.gr.  1.233      1.320      1.474      1.506 

%HAO«        32.1        41.7        66  59.7 

(Kessler,  Pogg.  74.  279.) 

Does  not  exist.  (Spring,  Bull.  Acad.  roy. 
Belg.) 

Existence  proven  by  Smith  (Chem.  Soc. 
48.  355.) 

Barium  pentadiionate,  BaSs06-(-2HsO. 

Easily  sol.  in  HsO.  Aqueous  solution  is 
precipitated  by  alcohol. 

Contains  3HtO.    (Lewee,  C.  N.  48.  41.) 

Barium  pentathionate  tetrathionate,  BaSsOe, 
BaSiOe+eNjO. 
Elasily  sol.  in  HsO.    Not  predpitat-ed  from 
aqueous  solution  by  two  vols,  alcohol.    (Lud- 
wig.  Arch.  Pharm.  (2)  61.  264.) 

Cupric  pentathionate,  CuSs06-|-4HsO. 

Easily  sol.  in  HsO.  (Debus,  Chem.  Soc. 
63.  360.) 

Lead  pentadiionate,  PbSsO<+4H30. 
Ppt. 

Potassium  pentathionate,  KsSftOe. 

Sol.  in  HsO.  (Rammelsberg,  J.  B.  1867. 
136.) 

Solution  decomposes  very  quickly  when 
neutral,  but  is  more  stable  in  presence  of  salts 
or  acids. 

Sol.  in  about  2  pts.  HsO. 

Insol.  in  alcohol.  (Debus,  Chem.  Soc.  68. 
296.) 

H-HsO.    (Shaw,  Chem.  Soc.  48.  351.) 

4-lHHsO.    (Debus,  A.  244.  76.) 

4-2HsO.    (Lewes,  C.N.  48.  41.) 

Perarsenic  acid. 

Sodium  perarsenate,  NaAs04. 
(Alvarez,  C.  N.  1906,  94.  270.) 

Perboric  acid. 

Anunonium  perborate,  NH4BOS. 

(Constam  and  Bennett,  Z.  anorg.  1900,  26. 
265.) 

-f  i^HsO.  Stable  in  dry  air.  100  pts.  HsO 
at  17.5^  dissolve  1.55  g.  anhydrous  salt. 

Decomp.  in  aoueous  solution  at  ord.  temp. 

Decomp.  by  ail.  and  cone.  H2SO4  and  by 
HCl.    (NieUkoflF,  B.  1898,  81.  953.) 

4-HsO.    (Bruhat,  C.  R.  1905,  140.  508.) 

Much  more  sol.  in  HsO  than  the  Na  salt. 
(Tanatar.  Z.  phvs.  Ch.  1898,  26.  133.) 

-f-3H,0.    (MeUkoff,  B.  1898,  81.  954.) 

NH4BO,,  NH4BO4+HA  /f^FpF*o,  r 
C.  1902, 1. 1192.)      ^  '"^^  ^y  VjOOgll^ 
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Barium  perborate,  Ba(BOi)s+7HtO. 

Difficultly  sol.  in  H,0.  (Melikoff,  B.  1898, 
81.  954.) 

Cssiiim  perborate,  CsBOt+HtO. 
As  NH4  salt.    (Christensen.) 

Calcium  perborate. 

SI.  sol.  in  HiO.  Decomp.  in  water  much 
more  rapidly  than  the  Ba  salt.  (Melikoff, 
B.  1898,  81.  964.) 

Copper  perborate. 

Very  unstable.  Jnsol.  in  HjO.  (Melikoff, 
B.  1898,  81.  954.) 

Nickel  perborate. 
Very  unstable.    Insol.  in  H2O.    (Melikoff.) 

Potassium  perborate,  2KBOs+HsO. 

1.25  pts.  are  sol.  in  100  pta.  H«0  at  0"*;  2.5 
pta.,  at  15**. 

Insol.  in  alcohol  and  ether.  (Girsewald, 
B.  1909,  42.  867.) 

Potassium    perborate    hydrogen    peroxide, 
2KB0,,  H2O,. 
0.70  pt.  is  soL  in  100  pts.  H|0  at  15^ 
(Girsewald,  B.  1909,  42.  868.) 

Potassium  perdiborate,  KBt06-f-2HsO. 
Ppt.    (Bruhat,  C.  R.  1905, 140. 508.) 

Rubidium  perborate,  RbBOi+HsO. 

As  Na  salt.    (Christensen.) 

Sodium   perborate,    NaiB«Os+10HsO. 

100  g.  HiO  dissolve  4.2  g.  at  1^;  7.1  g.  at 
22**;  13.8  g.  at  32^  (Jaubert,  C.  R.  1904, 
184.  796  j 

+4HtO.  Slowly  decomp.  in  cold  solution, 
rapidly  when  boiled.  (Tanatar,  Z.  phys.  Ch. 
ISfe  26.  132.) 

Sol  in  H,6.  100  g.  H,0  dissolve  1.17  e. 
Aq.  solution  decomp.  on  warming.  (Melikoff, 
B.  1898,  81.  679.) 

100  g.  H,0  dissolve  2.55  g.  at  15**;  2.69  g. 
at  21**;  2.85  g.  at  26**;  3.78  g.  at  32**.  (Jaubert 
and  Lion,  Rev.  g6n.  Chim.  1905,  (7)  8.  163.) 

Uranyl  perborate,  UBO4. 

(Bruhat,  C.  R.  1905,  140.  508.) 

Perbromic  acid,  HBr04. 

Known  only  in  aqueous  solution,  which  can 
be  concentrated  to  a  thick  liquid  on  water 
bath.  Not  decomp.  by  HCl,  SO,,  or  H,S. 
(Kftmmerer,  J.  pr.  85.  452;  90.  190.) 

Does  not  exist.  (Muir,  C.  N.  88.  266; 
Maclvor,  C.  N.  88.  35.) 


Barium  perbromate,  Ba(BiO«),. 

Very  si.  sol.  in  boiling  HsO.    (K&mmerer, 
J.  or.  90.  190.) 

Does  not  exist.    (Wolfram,  A.  198.  95.) 

Potassium  perbromate,  KBr04. 

Less  sol.  in  HsO  than  KBrOs,  but  more  soL 
than  KCIO4.    (K&mmerer,  J.  pr.  90.  190.) 

Does  not  exist.    (Wolfram,  A.  188.  95.) 

Silver  perbromate,  AgBr04. 

SI.  sol.  in  cold,  more  abundantly  in  hot  HjO. 
(Kftmmerer,  J.  pr.  90.  190.) 

Does  not  exist.    (Wolfram,  A.  198.  95.) 

Perbromot^tinocyaiiliydric  add, 
H,Pt(CN)4Br,-f-xH,0. 
Deliquescent.    Easily  sol.  in  HsO,  alcohol 
and  ether.    (Hoist,  Bull.  Soc.  (2)  22.  347.) 

Aluminum  perbromoplatinocyanide, 
Als(Pt(CN)4Brsl«-f-22H,0. 
Deliquescent.    Very  sol.  in  H*0. 

Ammonium ,  (NH4)»Pt(CN)4Brt. 

Sol.  in  HsO. 

Barium ,  BaPt(CN)4Br,-f  6HtO. 

Very  sol.  in  HsO  or  alcohol. 

Cadmium ,  CdPt(CN)3rs+xHsO. 

Very  sol.  in  HsO. 

Calcium ,  CaPt(CN)4Brs+7H,0. 

Sol.  in  HsO. 

Cobaltous ,  CoPt(CN)4Brs+5HsO. 

Sol.  in  HsO.    SI.  sol.  in  alcohol. 

Gludnum ,  GlPt(CN)4Br,. 

Deliquescent.    Sol.  in  HsO. 

Ferrous . 

Very  si.  sol.  in  H*0. 

Lead ,  PbPt(CN)4Brs-f-2HsO. 

SI.. sol.  in  H,0. 

Lithium ,  LisPt(CN)4Brs. 

Deliquescent.    Sol.  in  HsO. 

Magnesium ,  MgPt(CN)3rs-f  JcHiO. 

Sol.  in  HsO. 

Nickel ,  NiPt(CN)4Br,-|-xH*0. 

SI.  sol.  in  HsO.    Sol.  in  NHiOH-f-Aq. 

Potassium ,  K,Pt(CN)4Brs. 

Sol.  in  HA 


001.  m  UsU.  ^^^T^ 

■f2HsO.    Effloreecent.OOgle 


N 
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Sflrer  perbromopUtinoGyaiiide, 
Ag,PtBr,(CN)4. 
Ppt.    (Miolati,  Gazz.  ch.  it.  1900,  30.  588.) 

Sodium ,  NaJ^t(CN)4Br,. 

Deliquescent.    Sol.  in  HsO. 

Strontitim ,  SrPtfCN)iBr,-f-7H,0, 

Sol.  in  H,0. 

Zinc ,  ZnPt(CN)4Bri-f-5H,0. 

Not  very  sol.  in  HiO. 

Percarbonk  add. 

Ammonium  percarbonate,  (NH4)sC04-|- 
2H,0. 
Sol.  in  HjO  with  evolution  of  NHt.    Insol. 
in  alcohol  and  ether.     (Kasanezky,  C.  C. 
1902, 1.  1203.) 

Btrium  percarbonate^  BaC04. 

InsoL  in  HiO.  (Merck,  C.  C.  1906,  II. 
1743.) 

Decomp.  slowly  in  the  air.  Not  rapidly 
deoomp.  by  HsO.  Rapidly  decomp.  by  acids. 
(Wolflfenstein,  B.  1908,  41.  280.) 

Potuaum  percarbonate,  KsC04. 

Sol.  in  HtO  with  decomp.  SI.  sol.  in  al- 
cohol, (v.  Hansen,  Z.  Elektrochem.  1897,  8. 
448.) 

ksCtOe.  Sol.  in  H,0  at  O""  with  only  slight 
decomp.  but  is  decomp.  at  ord.  temp.  SI. 
sol.  in  alcohol.  (Treadwell,  Ch.  Z.  1901,  26. 
1008.) 

RuUdium  percarbonate,  RbsC04,  2HsOt+ 
H/). 

Hvdzosoopio;  deeomp.  by  HfO;  pptd.  by 
alcohoL 

Rb,C04,  H,0,-f-2HiO.  Hydroscopic;  de- 
oomp. by  HtO;  pptd.  by  aloohol. 

Rb,C04H-2>iH/).  Hydroscopic;  decomp. 
by  H|0;  pptd.  by  alcohol.  (Peltner,  B.  1909, 
42. 1782.) 

■  RbfCjOe.     Very  deliquescent.     (Constam 
and  Hansen,  Z.  Elektrochem.  1897,  3.  144.) 

Sodium  percarbonate,  NasC04+l)^HtO. 

Sol.  in  HfO  with  gradual  decomp.  (Tana- 
tar,  B.  1899,  32.  1544.) 

Sodium   hydrogen   percarbonate,   4NasC04, 
H,CO,. 
Ppt.     (Merck,   Chem.  Soc.  1908,  94.  (2) 
180.) 

Perchloric  add,  Ha04. 

Combines  with  HsO  with  a  hissing  sound 
azKi  evolution  of  much  heat. 


Solution  in  HsO  is  very  stable. 

When  dil.  HC104+Aq  is  distilled,  HsO  and 
HCIO4  distil  off  untU  a  temp,  of  203''  is 
reached,  when  an  add  of  constant  composi- 
tion containing  71.6-72.2%  HCIO4  (-HC104 
-f2H,0)  is  obtained.  Forms  hydrate  HCIO4 
•f  HtO,  which  is  deliquescent,  and  dissolves 
in  HsO  with  evqlution  of  muon  heat.  HCIO4 
is  y&rv  unstable,  HC104+HsO  more  stable, 
and  HC104-f  2HsO  is  very  stable.  (Roscoe, 
A.  121.  346.) 


Sp.  gr.  of  HC104H-Aq.  at  1674^ 


8p.gr. 

iidoi 

sp   f^r 

hSo* 

Sp,  gr. 

hSo« 

1.005 

1.00 

1.235 

33.29 

1.465 

64.60 

1.010 

1.90 

1.240 

33.85 

1.470 

64.89 

1.016 

2.77 

1.245 

34.40 

1.475 

55.18 

1.020 

3.61 

1.250 

34.96 

1.480 

56.66 

1.025 

4.43 

1.255 

35.49 

1.485 

65.95 

1.030 

5.25 

1.260 

36.03 

1.490 

66.32 

1.035 

6.07 

1.265 

36.66 

1.495 

56.69 

1.040 

6.88 

1.270 

37.08 

1.500 

57.06 

1.045 

9.68 

1.275 

37.60 

1.505 

57.44 

1.050 

8.48 

1.280 

38.10 

1.510 

57.81 

1.055 

9.28 

1.285 

38.60 

1.516 

58.17 

1.060 

10.06 

1.290 

39.10 

1.520 

58.64 

1.065 

10.83 

1.295 

39.60 

1.526 

58.91 

1.070 

11.68 

1.300 

40.10 

1.530 

69.28 

1.076 

12.33 

1.305 

40.59 

1.635 

59.66 

1.080 

13.08 

1.310 

41.08 

1.640 

60.04 

1.085 

13.83 

1.315 

41.56 

1.645 

60.41 

1.090 

14.56 

1.320 

42.03 

1.650 

60.78 

1.095 

15.28 

1.325 

42.49 

1.556 

61.15 

1.100 

16.00 

1.330 

42.97 

1.560 

61.62 

1.105 

16.72 

1.335 

43.43 

1.565 

61.89 

1.110 

17.45 

1.340 

43.89 

1.570 

62.26 

1.115 

18.16 

1.345 

44.35 

1.575 

62.63 

1.120 

18.88 

1.350 

44.81 

1.680 

63.00 

1.126 

19.57 

1.355 

46.26 

1.685 

63.37 

1.130 

20.26 

1.360 

45.71 

1.590 

63.74 

1.135 

20.95 

1.365 

46.16 

1.595 

64.12 

1.140 

21.64 

1.370 

46.61 

1.600 

64.60 

1.145 

22.32 

1.375 

47.05 

1.605 

64.88 

1.150 

22.99 

1.380 

47.49 

1.610 

65.26 

1.155 

23.65 

1.386 

47.93 

1.615 

65.63 

1.160 

24.30 

1.390 

48.37 

1.620 

66.01 

1.165 

24.94 

1.395 

48.80 

1.625 

66.39 

1.170 

25.67 

1.400 

49.23 

1.630 

66.76 

1.175 

26.20 

1.405 

49.68 

1.635 

67.13 

1.180 

26.82 

1.410 

60.10 

1.640 

67.51 

1.185 

27.44 

1.415 

60.51 

1.645 

67.89 

1.190 

28.05 

1.420 

60.91 

1.650 

68.26 

1.195 

28.66 

1.425 

51.31 

1.655 

68.64 

1.200 

29.26 

1.430 

51.71 

1.660 

69.02 

1.205 

29.86 

1.435 

52.11 

1,656 

69.40 

1.210 

30.45 

1.440 

52.51 

1.670 

69.77 

1.215 

31.04 

1.445 

52.91 

1.675 

70.16 

1.220 

31.61 

1.450 

53.31 

1.225 

32.18 

1.456 

53.71 

1.230 

32.74 

1.460 

64.11 

(Emster,  Z.  anorg.  1907,  62.  278.) 
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Sp.  gr.  of  HC10«+Aq. 

%  HC10« 

Sp.  gr. 
at  15V*' 

at  30^4* 

a?^50l^4« 

11.14 
35.63 
55.63 
69.81 

1.0670 
1.2569 
1.4807 
1.6708 

i.'245i 
1.4637 

1.0507 
1.2292 
1.4421 
1.6284 

(Emster,  Z.  anorg.  1907,  52.  279.) 
Sp.  gr.  of  HC104+Aq. 


Sp.  fr. 


corrected 


20O 


1.7676 
1.7817 

1 


1.7386 
1.6471 
1.5353 
1.4078 
1.2901 
1.1778 


50» 


1.7098 
1.7259 
1.7531 
1.7690 
1.7756 
1.7619 
1.7023 
1.6110 
1.5007 
1.3779 
1.2649 
1.1574 


uncorrected 


20» 


1.7716 
1.7858 
1.8100 


1.7425 
1.6508 
1.5386 
1.4108 
1.2927 
1.1800 


60» 


1.7312 
1.7475 
1.7751 
1.7912 
1.7979 
1.7840 
1.7237 
1.6311 
1.5194 
1.3949 
1.2804 
1.1715 


%  by  wt. 
HC10«  in 
the  liquid 


100 

98.62 
94.67 
90.80 
84.81 
81.07 
75.59 
68.42 
60.38 
50.51 
39.73 
27.07 


(v.  Wyk,  Z,  anorg.  1905,  48.  45.) 
Bpt.  of  HC104+Aq.  at  atmospheric  pressure. 


%  by  wt.  HCIO4 
in  the  liquid 


72.4 
70.06 
65.2 
61.2 
56.65 
50.67 
38.90 
24.23 
0.0 


%  by  wt.  HCIO4 
in  the  vapor 


72.4 
40.11 
6.06 
0.9 


0.0 


Initial  bpt. 


203** 

198.7 

181.2 

162.3 

148.0 

132.4 

114.8 

105.8 

100 


(v.  Wyk,  Z.  anorg.  1905,  48.  33.) 
Bpt.  of  HC104+Aq.  at  18  mm.  pressure. 


%  by  wt.  HCIO4  in  the 
liquid 

Bpt. 

100 
94.8 
92.0 
84.8 
79.8 
70.5 

16. 0** 
24.8 
35 
70 
92 
107 

(V.  Wyk,  Z.  anorg.  1905,  48.  36.) 

+HtO.     Deliquescent.     (Roscoe,  A.  121. 
346 ) 

+2H,0.     HC104+2H,0  has  1.65  sp.  gr. 


and  boils  at  200*"  (Serullas):  has  1.72-1.82 
sp.  gr.  and  boils  at  200^  (Nativelle,  J.  pr.  IS. 
405). 
Sol.  in  alcohol  with  decomp.;  often  explo- 


sive. 

+2J4HfO.    (v.Wyck.) 
-f3HA    (v.  Wydk.) 
+3HHA    (v.Wyck.) 

Perchlonites. 

All  perchlorates  are  soL  in  HsO,  KClOi, 
RbC104,  and  CSCIO4  somewhat  difficultly. 
They  are  all  deliquescent,  and  sol  in  alcohol 
excepting  NH4CIO4,  KC10«,  Pb(C104)i,  and 
Hg,OC104)s.    (S^oillas,  A.  ch.  (2)  46.  296.) 

Aluminum  perchlorate,  Al(C104)i+6HtO. 

Very  deliquescent.  (Weinland,  Z.  anorg. 
1913,  84.  370.) 

Aluminum  sodium  perchlorate,  AlNa(C104)4 
-fl2H,0. 

SI.  hygroscopic.  (Weinland,  Z.  anorg.  1913, 
84.  370.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  ST. 
4328.) 

Ammonhmi  perchlonite,  NH4CIO4. 

Permanent.  Sol.  in  5  pts.  HsO;  somewhat 
sol.  in  alcohol.    (Mitscherlich,  Fogg.  26.  300.) 

Solubility  of  NH4CIO4  in  HfO  at  f. 


t** 

0.  per  1.  solution 

8p.  «r. 

0 

115.63 

1.059 

20 

208.45 

1.09S 

40 

305.77 

1.128 

60 

390.50 

1.158 

80 

481.86 

1.193 

100 

570.06 

1.216 

107 

591.15 

1.221 

(Carlson,  Festsk.  Stockhohn.  1911.  262.) 


NH4CK)4. 
1912,  S86. 


100  g.  HtO  dissolve  18.5  g. 
(Hofmann,  Habald  and  Quoos,  A. 
304.) 

100  g.  sat.  solution  in  HsO  contain  1.735 
(17.35?)  g.  NH4CIO4  at  14.2'.  (Thin  and 
Cummm^,  Chem.  Soc.  1915, 107.  361.) 

Insol.  m  cone.  HC104-|-Aq. 

100  g.  sat.  solution  m  98.8%  ethyl  alcohol 
contain  1.96  g.  NH4CIO4  at  25.2^.  (Thin 
andCummingO 

Sol.  in  acetone.  Eidmann,  C.  C.  1899,  II. 
1014.) 

Barium  perchlorate,  Ba(C104)s+4HsO. 
Ddiquesoent.     Easily   sol.   in   HsO    and 

alcohol.  Digitized  by  V^OOQIC 
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+3Hjp.    Solubil^  of  Ba(C104).+3Hrf)  in 

f 

G.perlOOg.H,0 

Sp.gr. 

0 

206 

1.782 

20 

289 

1.912 

40 

358 

2.009 

60 

432 

2.070 

80 

497 

2.114 

100 

564 

2.155 

120 

645 

2.195 

140 

758 

2.230 

(Cariaon,  Festsk.  Stockholm,  1911.  262.) 

Bismuth  perchlorate,  (BiO)C104. 

InsoL  in  HsO.  Easily  sol.  in  HCl  or  HNOi 
+Aq,  less  eaaUy  in  H,S04-f  Aq.  (Muir,  C.  N. 
1115.) 

Cidiniwin  perchlorate,  Cd(C104)s. 

Very  deliquescent.  Sol.  in  HsO  and  al- 
0(^oL    (Semllas,  A.  ch.  46.  305.) 

-h4H,0.    (Salvadori,  C.  C.  1912,  II.  414.) 

-h6H/).    (S.) 

Cadmhim  perchlorate  ammonia,  Cd(C104)s, 
6NH,. 
Cd(a04),,  4NH,.    (Salvadori,  C.  C.  1912, 
II.  414.) 

Cesinm  perchlorate,  CSCIO4. 

Very  si.  sol.  in  H|0.  (Retgers,  Z.  phys.  Ch. 
8.  17.) 

Solubility  in  HsO.    100  g.  HsO  dissolve  at: 
8.5'       14**       33.7**       42**       50"" 
0.91      1.19       2.99       4.09     5.47  g.  CSCIO4, 

60*       70**         84**        99** 
7.30      9.79      16.51     28.57  g.  CSCIO4. 
(Caliolari,  Ace.  Sc.  Med.  Ferrara,  1911,  85. 
150.) 

Solubility  in  HsO  at  t*". 


t'» 

G.perlOOg.HK) 

8p.gr. 

5 
25 
80 

0.97 

2.05 
17.05 

1.007 
1.010 
1.084 

(Carison,  Feetsk.  Stockhohn,  1911.  262.) 

Ctldam  perchlorate,  Ca(C104)s. 

Very  deliquescent.  Very  sol.  in  HsO  and 
ftloohol.    (Serullas,  A.  ch.  46.  304.) 

Ceroui  perchlorate,  Ce(C104)s+8H,0. 
Very  deliquescent.    (JolinJ 

Chromic  perchlorate,  Cr(C104)s+6HsO. 

Very  hygroscopic.  (Weinland,  Z.  anorg. 
1913,84.371.) 

+9HA  Can  be  cryst.  from  HsO.  (Wein- 
land.) 


Cohaltout  percfaloimte»  Co(C104)s+9HsO. 
Solubility  in  HsO  at  t'. 


G.anhydrouasalt 
in  100  com. 


—30.7 
—21.3 

0 
+  7.5 

18 

26 

45 


83.14 
90.57 
100.13 
101.92 
103.80 
113.45 
115.10 


Sp.  gr.  of  sat. 
solution  at  t<*/4'> 


1.5639 
1.5658 
1.5670 
1.5811 
1.5878 


(Qolblum  and  Terlikowsky,  Bull.  Soc.  1912, 
(4)  11.  146.) 

-f  6HsO.     (Salvadori,  Gaez.  ch.  it.  1912, 
42.  (1)  458.) 

Cobalt    perchlorate     ammonia,     Co(C104)s 
6NH,. 
Co(C104)s,  5NH,. 
Co(C104)s,  4NHi,  and  +2HsO. 
Co(C104)s,  3NH,,  and  -f-3HsO. 
Co(C104)s,  3NH,+2HsO. 
(Salvadori,  Gazz.  ch.  it.  1912,  42.  (1)  458.) 

Cupric  perchlorate,  basic,  Cu(C104)s,  Cu(OH)s. 
Ppt.    (Salvadori,  C.  C.  1912,  II.  414.) 

Cupric  perchlorate,  Cu(C104)s. 

Deliquescent.     Sol.  in  HsO  and  alcohol. 
(Serullas,  A.  ch.  46.  306.) 

-f  4HsO.    (Salvadori,  C.  C.  1912,  II.  414.) 


Cupric    perchlorate 
4NH,+2HsO. 


ammonia,    Cu(C104)s) 


Not  deliquescent.     Sol.  in  NH40H-f  Aq. 
(Roscoe,  A.  121.  346.) 
Cu(d04)s,  NHi+HsO. 
Cu(C104)s,  2CuO-f  2HsO,  NH,. 
Cu(C104)s,  2CuO-f  2H,0,  2NH,. 
Cu(C104)s,  Cu(OH)s-f  2HsO,  6NH,. 
Cu(C104)s,  Cu(OH)s+2HsO,  4NH,. 
(Salvadori,  C.  C.  1912,  II.  414.) 

Didymium  perchlorate,  Di(C104)s+9HsO. 

Very  deliquescent.    Very  sol.  in  HsO  and 
alcohol.    (Cleve.) 

Erbhmi  perchlorate,  Er(C104)s+8H,0. 
Very  deliquescent. 

Oluchium  perchlorate,  Gl(C104)s+4HsO. 

Very  deliquescent,  and  sol.  in  HjO.    (Atter- 
berg.) 

Hydrazine    perchlorate,    (NsH4)(HC104)s-h 

3HsO. 

1 1.  of  sat.  solution  in  HsO  contains  417.2  g. 

at  18^  sp.  gr.  =  1.264;  669  g.  at  35**,  sp.  gr.  = 

1.391.     (Carlson,   Feetsk.  Stockholm,  ^911. 

262.)  Digitized  by  VjrOO^lC 
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Indium  perchlorate,  In(C104)i+8H,0. 

Deliqueeoent.  HsO  solution  decomp.  at 
40**  with  separation  of  basic  salt.  Sol.  in 
HsO  and  easily  forms  sat.  solutions.  Sol.  in 
abis.  alcohol,  but  much  less  sol.  in  ether. 
(Mathers,  J.  Am.  Chem.  Soc.  1908,  30.  212.) 

Iodine  perchlorate,  I(C104)s+2HsO. 

Decomp.  by  H^O.  Indifferent  toward  oi^ 
ganic  solvents.  (Fichter,  Z.  anorg.  1915,  91. 
135.) 

Iron  (ferrous)  perchlorate,  FeCClO*)*. 

Tolerably  permanent;  sol.  in  HiO.  (Serul- 
las,  A.  ch.  46.  335.) 

Iron  (ferric)  perchlorate,  Fe(C104)i. 
Sol.  mHjO.    (Serullas.) 

Iron  (ferric)  sodium  perchlorate, 
[Fe(C104)JNa+6H,0. 
Hydroscopic.     Can  be  cryst.  from  HjO. 
(Wmland,  Z.  anorg.  1913,  84.  366.) 

Lanthanum  perchlorate,  La(C104)i+9HsO. 

Extremely  deliquescent.  Sol.  in  HsO  and 
absolute  alcoholi    (Cleve.) 

Lead    perchlorate,    basic,    2PbO,    Cls07+ 
2H,0. 
Decomp.  by  HsO  into  an  insol.  more  basic 
salt,  and  sol.  Pb(C104)i.    (Marignac.) 

Lead  perchlorate,  Pb(C104)i-f  3H,0. 

Permanent;  extremely  easily  sol.  in  HsO. 
(Roscoe,  A.  121.  356.) 

Sol.  in  about  1  pt.  HsO.    (Serullas.) 

Lithium  perchlorate,  LiC104. 

Deliquescent.  Sol.  in  HsO  and  alcohol. 
(Serullas.) 

-f-3HsO.    (Wyrouboff,  Zeit.  Kryst.  10. 626.) 

Magnesium  perchlorate,  Mg(C104)s. 

Deliquescent,  and  sol.  in  HsO  and  alcohol. 
(Serullas.) 

+6HsO.  (Weinland,  Z.  anorg.  1913,  84. 
372.) 

Manganous  perchlorate,  Mn(C104)s. 

Very  deliquescent.  Sol.  in  HsO  and  al- 
cohol.   (Serullas,  A.  ch.  46.  335.) 

+6H,0.  Sol.  in  0.342  pts.  HsO.  (Salvadori, 
C.  C.  1912,  II.  414.) 

Manganous  perchlorate  ammonia,  Mn(C104)s, 
5NH,-f-H,0. 
Sol.  in  HCl;  insol.  in  HNO|.    (Salvadori, 
C.  C.  1912,  II.  414.) 

Mercurous  perchlorate,  (HgC104)s-l-4H,0. 
Very  sol.  in  HsO.    Gradually  decomp.  by 


(Chikadufl^, 


HsO.     Decomp.  by 
Chem.  Soc.  1895,  67.  1016.) 

-f  6HsO.  Very  deliquescent.  (Roscoe,  A. 
121.  356.) 

Permanent.    (Serullas.) 

Mercuric  perchlorate,  basic,  HgO,  2Hg(C10«)i. 
Anhydrous.    Ppt.    Insol.  in  either  flCl  or 

HNO|.    Decomp.  and  dissolved  by  a  mixture 

of  the  two.    (Chikashig^,  Chan.  Soc.  1905, 

87.  824  ) 
Vl2HsO.   Very  sol.  in  HsO.    (Chikaahi«§.) 
2HgO,  Hg(C104)s.       „^     „  ,    .        .^ 
a-salt.    Decomp.  by  HsO.    SoL  m  aods. 

(Chikashig^,  Chem.  Soc.  1895,  67.  1015^ 
/3-salt.     Insol.  in  HsO;  insol.  in  HCl  or 

HNO,.     (Chikashig6,  Chem.  Soc.  1905,  8T. 

825.) 

Mercuric  perchlorate,  Hg(C104)s. 

Very  deliquescent.  Sol.  in  HsO;  si.  suL 
with  decomp.  in  alcohol.  (SeruUaa,  A.  cL 
34.243.) 

-f-6HsO.  Very  hygroscopic.  Very  soL  m 
HsO.  Slowly  deoomp.  by  HsO,  more  easily 
by  alcohol.  (Chikashig^,  Chan.  Soc.  1895, 
67.  1014.) 

Mercuric  perchlorate  bromide,  HgC104Br. 

Decomp.  by  HsO.  (Borelli,  Gasz.  ch.  H. 
1908,  88.  (2)  421.) 

Mercuric   perchlorate   cyanide,    Hg(C104)t, 
Hg(CN),. 
Very  sol.  in  HsO.  SoL  in  alcohol.    (Borelh.) 

• 
Mercuric  perchlorate  iodide,  Hg(C104)I. 

Deliquesoent.  Deoomp.  by  HsO.  SoL  m 
much  alcohol.  Deownp.  by  HNOt.  Com- 
pletely soL  in  KI  or  KCN+Aq.    (BorellL) 

Mercuric  perchlorate  sulphocyaiiida, 
Hg(a04)s.  HgCSCNjT 

InsoL  in  H|0  and  oonc.  adds.  SoLinaqoi 
reida.    (BoreUL) 

+6Hrf).    (Salvadori,  C.  C.  1912,  n.  41i) 

Nickel  perchlorate,  Ni(C104)s. 

Deliquescent:  easily  soL  in  alcohol  md 
HsO.    <Groth,  Pogg.  138.  226.) 

Solubility  in  HsO  at  f". 


O.  anhydrouf 

Sp.  gr.  of  Um 

t* 

■alt  in  100  com. 

Mt^solutM 

—30.7 

89.98 

... 

—21.3 

92.48 

0 

104.55 

1.6726 

+7.5 

106.76 

1.6765 

18 

110.05 

1.6760 

26 

112.16 

1.6S41 

45 

118.60 

1.5936 

(Golblum  and  Terlikowri^,  BulL  Soc.  1913. 
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H^HtO.    (Golbhim  and  To^owBky.) 
-fBH,0.     (Salvadori,  C.  C.  1912,  II.  414.) 
+9HtO.    (Qolbhim  and  Terlikowaky.) 

Nkkel    nerchlormtey    ammoaia»    Ni(C104)s, 

Pk>t.    (Salvadori.) 

Nitrosyl  perclilorate»  NO.O.ClOt+HsO. 

Ppt.;  al.  hydroaoopio:  deoomp.  by  H|0. 
(Hermann,  B.  1909,  &.  2032.) 

Platimim  perchlorate,  PteClOt+lSHtO. 

Inaol.  in  H|0.  (Prost,  Bull.  Soc.  (2)  46. 
156.) 

Potaaaiam  perclilorate»  KCIO4. 

Sol.  in  57.0  pto.  HaO  at  21.3**  (Longuinine.  A.  111. 
123) ;  in  66  pt«.  HiO  at  15°  (Semllaa.  A.  cb.  (2)  46.  297) ; 
in  88  pU.  HsO  at  10";  in  55  pta.  HtO  at  100^  (Hutstein. 
J.  B.  iafl.  331.) 

SolubOi^  in  HsO. 

1  pt.  KCIO4  diaaolvea  in  142.9  pta.  HiO  at 
6%  and  aolution  haa  ap.  gr.»  1.0005;  in  52.5 
pts.  HtO  at  25%  and  aolution  haa  ap.  gr.— 
1.0123;  in  15.5  pta.  HsO  at  50®,  and  aolution 
has  flp.  gr.- 1.0181;  in  5.04  pts.  H,0  at  100®, 
and  aolution  haa  ap.  gr.- 1.0660.  (Muir,  C. 
N.  8S.  15.) 

1  L  HsO  diaaolvea  78.07  miUimola.  KCIO4 
at  10®;  120.4  millimola.  at  20®;  179.9  milli- 
mola.  at  30®.  (Noyea  and  Sammet,  Z.  phya. 
Ch.  19(^  48.  538.) 

1  L  HsO  diaaolvea  0.1475  inoL  KCIO4  at 
25**.   (Rothmund,  Z.  phya.  Ch.  1909, 69. 539.) 

Solubility  in  H,0  at  t®. 


0 
10 
15 
20.5 


G.  KClOt 
in  100  g. 


0.70 

1.14 
1.54 
1.90 


50 
70 
99 


G.  KCIO« 

in  100  g. 

H,0 


6.45 

12.3 
22.2 


(Caliolari,  Ace.  Sd.  Med.  Ferrara,  1911,  86. 
150.) 


0 
20 
40 
60 
80 
100 


G.  per  100  g.  HtO 


0.79 
1.80 
4.81 
8.71 
14.78 
20.98 


8p.gr. 


1.007 
1.011 
1.022 
1.033 
1.053 
1.067 


(Cariaon,  Featak.  Stockhohn,  1911.  262.) 

1  L  HsO  diasohrea  0.1481  equivalenta 
KC]0«  at  25®.  (Noyea  and  Bogga,  J.  AM. 
Chem.  Soc.  1911,  88. 1652.) 

100  cc.  of  aat.  aolution  of  KCIO4  in  HsO  oon- 


taina  2.085  g.KQ04  at  25.2®.  (Thin  and  Gum- 
ming. Chem.  Soc.  1915, 107.  361.) 

KCi04  is  sol.  in  22.C  pts.  HsO  at  ord.  temp., 
and  4.00  pU.  at  100®;  m  29.6  pts.  NH40ir4- 
Aq  (cone.)  at  ord.  temp.;  in 30.4pts.  NH4OH 
+Aq  (1  vol.  cone. +3  vols.  HsO)  at  ord. 
temp.;  in  22.4  pts.  HNOi+Aq  (1  vol.  conc.-f 
5  vols.  HsO)  at  ord.  temp.,  and  5.00  pts.  at 
100®:  in  30.4  pts.  HCl+Aq.  (1  vol.  conc.+ 
4  vols.  HsO)  at  ord.  temp.;  45.2  pts.  HC|H,Os 
+Aq  (1  vol.  commercial  acid+l  vol.  HsO) 
at  ord.  temp.;  in  24.4  pts.  NH4CsH|0s+Aq. 
(diL  HC,H,0,-|-dil.  NH40H-f  Aq)  at  ord. 
temp.,  and  6.00  pts.  at  100®;  in  25.6  pts. 
NH4CH-Aq  (1  pt.  NH4Cl-f  10  pU.  HsO)  at 
ord.  temp.,  and  6.00  pts.  at  100®;  in  16.0  pts. 
NH4N0,-hAq  (1  pt.  NH4N0,-f  10  pts.  H,0) 
at  ord.  temp^  and  4.00  pts.  at  100®;  in  25.6 
pts.  NaCsH,Os+Aa  (cone.  HC,H|0,+ 
NasCXD|-f-4  vols.  HjO)  at  ord.  temp.,  and 
7.00  pts.  at  100®;  in  29.2  pts.  Cu(CsH,0,)s+ 
Aq  (Stolba,  Z.  anal.  2.  390)  at  ord.  temp., 
and  7.00  pts.  at  100®;  in  27.2  pts.  cane  sugar 
(1  pt.-|-10  pts.  HsO)  at  ord.  temp.;  in  36.8 
pts.  grape  sugar  (1  pt.+lO  pts.  HsO)  at  ord. 
temp.  (Approximate.)  (Pearson,  Zeit.  Chem. 
1869.  662.) 

Solubility  of  KCIO4  in  Ha04  at  25iJ®. 


NormaUty  of  HCIO4 

%  KCIO4 

0.01 
0.10 
1.00 

1.999 
1.485 
0.527 

(Tliin  and  Gumming,  Chem.  Soc.  1915,  107. 
SolubiUty  in  KGl+Aq  at  25®. 

Concentration  of  KCI 
Equivalents  per  litre 

Solubility  of  KCIO4 
Equivalents  per  litre 

0.04973 
0.09933 

0.1282 
0.1123 

(Noyea  and  Hoggs,  J.  Am.  Chem.  Soc.  1911, 
'     \                  88.  1652.) 

SolubiUty  in  K,S04+Aq  at  25®. 

Concentration  of  Ki80« 
Equivalents  per  litre 

SolubiUty  of  KCIO4 
Equivalents  per  litre 

0.04970 
0.09922 

0.1315 
0.1181 

(Noyes  and  Boggs.) 

Very  si.  sol.  in  abs.  alcohol,  and  insol.  if 
alcohol  contains  trace  of  an  acetate.  (Rbs- 
coe)  lnsol.inalcoholof0.835sp.gr.  (Schlds- 
ing,  C.  R.  78.  1269.)  ,    ,    ,    . 

Sol.  in  6400  pts.  97.2%  alcohol;  m  5000 
pts.  95.8%  alcohol;  in  2500-3000  pts.  90% 
alcohol;  in  25,000  pts.  alcohol-ether  (2  pts. 
"    1  pt.  ether).    Practically  inaol. 
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in  an  alcoholic  solution  of  HCIO4.    (Wenae' 
Z.  angew.  Ch.  1891.  691.) 

Solubility  of  KCIO4  in  ethyl  aloohol+Aq  at 
25.2^ 


(Thin  and  Gumming,  Chem.  Soc.  1915,  107. 
Solubility  in  organic  compds.+Aq.  at  25**. 


Solvent 


0.5-N  methyl  alcohol 

"  ethyl  alcohol 

"  propyl  alcohol 

"  tert.  amyl  alcohol 

"  acetone 

"  ether 

"  glycol 

"  glycerine 

"  urea 

"  ammonia 

"  diethylamine 

"  pyridme 

"  urethane 

"  formamide 

"  acetamide 

"  acetic  acid 

"  phenol 

"  methylal 

"  methyl  acetate 


Mol:  KCIO4  sol.  in 
1  litre 


0.1402 
0.1356 
0.1343 
0.1279 
0.1451 
0.1336 
0. 1416 
0.1404 
0.1510 
0.1474 
0.1342 
0.1410 
0.1400 
0.1539 
0.1447 
0.1462 
0.1362 
0.1400 
0.1429 


(Rothmund,  Z.  phys.  Ch.  1909,  69.  539.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

Potassium  rubidium  perchlonite, 
KRb,(C104),. 
15.5  g.  are  contained  in  1  1.  solution  sat. 
at  20%-  sp.  gr.  - 1.013.    (Carlson.) 

Rubidium  perchlorate,  RbClOi. 

Sol.  in  92.1  pts.  HjO  at  21.3**.  (Longuinine, 
A.  121.  123.) 

1  pt.  sol.  in  92.1  pts.  H2O  at  21*"  as  com- 
pared with  1  pt.  KCIO4  sol.  in  57.9  pts.  HjO 
at  2r.  (Erdmann,  Arch.  Pharm.  1894,  232. 
23.) 

Solubility  in  HtO  at  t** 


Solubility  in  H,0  at  t'. 


t« 

G.  RbClO, 

in  100  g. 

H,0 

ti» 

G.  RbClOi 
in  100  g. 

0 

8 

19.8 
30 

2.46 
3.50 
6.28 
9.53 

42.2 
50 
77 
99 

14.94 
19.40 
41.65 
76.5 

t' 

G.inl00g.H«O 

Sp.fr. 

0 

1.10 

1.007 

20 

1.56 

1.010 

40 

3.26 

1.017. 

60 

6.27 

1.028 

80 

11.04 

1.050 

100 

15.75 

1.070 

(Carlson,  Festsk.  Stockholm,  1911.  262.) 

Scandium  perchlonite. 
(Crookes,  Roy.  Soc.  Proc.  1908, 80.  A,  518.) 

Silver  perchlorate,  AgClOi. 

Deliquescent.     Sol.  in  H|0  and  alcohol. 
(Serullas,  A.  ch.  46.  307.) 

Sodium  perchlorate,  NaClOi. 

Deliquescent,  and  very  sol.  in  H|0  and 
alcohol.    (Serullas.) 

Not  deliquescent.    (Potilitsin,  J.  ruas.  See. 

^^  1.  258.) 


1889, 


Solubility  in  H,0  at  t**. 

t* 

G.  in  11.  of 
solution 

8p.cr. 

15 

50 

143 

1076 
1234 
1414 

1.666 
1.731 
1.789 

(Carlson,  Festsk.  Stockhohn,  19U.  262.) 

-f  H,0.    Not  deliquescent.    (Potilitiin.) 

Strontium  perchlorate,  Sr(C104)s. 

Very  deliquescent.  Sol.  in  HiO  and  il- 
cohol.    (Serullas,  A.  ch.  46.  304.) 

Terbium  perchlorate. 

Very  sol.  in  HsO  and  in  alcohol.  (Potnti, 
C.  N.  1905,  92.3.) 

Thallous  perchlorate,  T1C10«. 

1  pt.  salt  dissolves  in  10  pts.  HjO  at  15*, 
and  0.6  pt.  at  100**.  (Rosooe,  Chem.  Soc.  (2j 
4.504.) 

Solubility  in  H/)  at  t*. 


'^Calzolari,  Ace.  Sci.  Med.  Ferrara,  1911,  85. 
150.) 


t«» 

G.  per  100  g. 

H.0 

8p.gr. 

0 

6.00 

1.060 

10 

8.04 

1.075 

30 

19.72 

1.146 

50 

39.62 

1.251 

70 

65.32 

1.430 

80 

81.49 

1.520 

(Carlson,  Festsk.  Stockhohn,  1911.  262.) 
SI.  sol.  in  alcohol.    (Rosco^^^ 
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HuOUc  perchlorate,  Tl(C104)i+6HtO. 

Vay  hydroscopic,  sol.  in  HjO.  Decomp. 
in  moist  air.  (Cieweoke,  Z.  anorg.  1912,  75. 
274.) 

Uranyl  perchlonite,  (UOi)(C104)j+4H,0. 
(Salvadori,  Ch.  Z.  1912,  86.  513.) 
+6H,0.    (Salvadori.) 

Tttrium  perchlorate,  Y(C104)i+8H,0. 

Very  deilquesoent.  Sol.  in  HsO  and  alcohol. 
(Cleve.) 

Zinc  perchlonite,  Zn(C104)i. 

Deliquescent.  Sol.  in  HiO  and  alcohol. 
(Serullas.A.  ch.46.  302.) 

H-4H,0,  and  6H,0.  (Salvadori,  C.  .C. 
1912,  U.  414.) 

Zinc  perchlorate,  ammonia,  Zn(C104)s,  4NHs. 
Ppt.    (Salvadori,  C.  C.  1912,  II.  414.) 
Zn(C104)i,  6NH,.    (Ephraim,  B.  1915,  48. 

643.) 

Perchromic  add. 

Sol.  in  ethyl  acetate  and  valerate;  in 
amvl  chloQde,  formate,  acetate,  but3rrate, 
and  valerate.    (All  give  blue  solutions.) 

Insol.  in  CS,,  CtH,,  CHCU,  CCU,  C,H»NH,, 
CtH»NOt  and  toluene.  (Grosvenor,  J.  Am. 
Chem.  Soc.  1895.  17.  41-43.) 

H,CrOi-f2H|0.  Decomp.  above  —30'*. 
(Riesenfeld,  B.  1914,  47.  552.) 

Ammonium  perchromate,  rNH4)tCr08. 

Very  unstable.  SI.  sol.  in  oold  H|0.  De- 
comp. by  cone.  HsS04.  Insol.  in  pure  al- 
cohol and  pure  ether.  Decomo.  by  boiling 
alcohol  containing  more  than  50%  HsO. 
(Wohlers,  B.  1905,  88.  1888.) 

Cr04,  3NH,.  SoL  in  10%  NH40H+Aq; 
sol.  in  HsO  with  decomp.,  insol.  in  other 
solvente.    (Wiede.  B.  1897,  30.  2181.) 

NH4CrOi,  HtOi.  Decomp.  in  the  air. 
SoL  in  ice  oold  HiO,  decomp.  when  warmed. 
InaoL  in  alcohol,  ether,  lii^in  and  CHCU. 
(Wiede,  B.  1898,  81.  518.) 

Anunonium    hydrogen    perchromate, 
CrO,(O.O.NH4)(O.OH). 
Sol.  in  HsO  with  decomp.    Difficultly  sol. 
in  cold  abs.  alcohol.    (Hofmann,  B.  1904,  87. 
3406.) 

Bnrinm  perchromate,  BaCrsOs. 

(Byers  and  Reid,  Am.  Ch.  J.  1904,  82.  513.) 

Calcinm  perchromate,  CaCrsOg. 

Very  sol.  in  H,0.  (Mylius,  B.  1900,  88. 
3680;  Byera  and  Reid,  Am.  Ch.  J.  1904,  82. 
513.) 

litliinm  perchromate,  LisCrjOg. 

(Byera  and  Reid,  Am.  Ch.  J.  1904, 82.  511.) 


Magnesium  perchromate,  MgCrsOs. 
(Byers  and  Reid.) 

Potassium  perchromate,  KiCrOs. 

SI.  sol.  in  cold  HsO.  Decomp.  by  cone. 
HsS04.  Insol.  in  piu*e  alcohol  and  pure 
ether.  Decomp.  by  boilingalcohol  contain- 
ing more  than  50%  H,0.  (Wohlers,  B.  1905, 
88.  1888.) 

+arHsO.  Sol.  in  HsO  at  0**  without  de- 
comp. (Riesenfeld  and  Kutsch,  B.  1908,  41. 
3948.) 

KsCrsOt.  Sol.  in  HsO.  Decomp.  in  the 
air.  (Byera  and  Reid,  Am.  Ch.  J.  1904,  82. 
605.) 

KCiOi,  HsO,  or  KHs(M)7.  Sol.  in  ice  cold 
HsO,  decomp.  when  warmed:  explosive. 
(Wiede,  B.  1898,  81.  520.) 

Sodium  perdiromate,  NatCrOs. 

SI.  sol.  in  cold  HsO.  Decomp.  by  cone. 
HsS04.  Insol.  in  pure  alcohol  ana  pure  ether. 
Decomp.  by  boiling  with  ale.  contaming  more 
than  50%  H,0.    (Wohlere,  B.  1905, 88. 1888.) 

Na«CrsOu-f  28H,0.  Efflorescent.  SI.  sol. 
in  cold,  easily  in  hot  HsO,  with  decomp. 
Not  decomp.  by  NaOH  +  Aq.  (Hftussermann, 
J.  pr.  (2)  48.  70.) 

NasCrsOi.  (Byera  and  Reid,  Am.  Ch.  J. 
1904,  82.  511.) 

Perchloroplatinocyanhydric  acid, 
H,Pt(CN)4Cls-h4HsO. 
Very  sol.  in  HsO  and  alcohol. 

Ammonium  perchloroplatinocyanide, 
(NH4)sFt(CN)4Cls-f2HsO. 
Sol.  in  H,0. 

Barium ,  BaPt(CN)4Cls-f  5H,0. 

Very  sol.  in  HjO. 

Calcium ,  CaPt(CN)4Cls. 

Sol.  in  H,0. 


Magnesium  — 
Sol.  in  HsO. 


-,  MgPt(CN)4Cl,-|-xHsO. 


Manganous ,  MnPt(CN)4Cls-f-5HsO. 

Sol.  in  HsO  and  alcohol 

Potassium ,  KiPt(CN)4Cls+2H,0. 

Very  efflorescent,   and  sol.   in  HsO   and 
alcohol. 

•>- 
Percolumbic  add,  HCb04+nHsO. 

Insol.  in  HsO.    Sol.  with  decomp.  in  warm 
H,S04.    (Melikoff,  Z.  anorg.  1899,  20.  341.) 

Cesium  percdumbate,  CssCbOs. 
Ppt.     (E.  F.  Smith,  J.  Am.  Chem.  ^^ 

1908,  80.  1658.)      Digitized  by  V^OOglC 
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Caesium  magnesium  percolumbate, 
MgCsCbOs-fSHiO. 
Sol.    in   HfO   without   decomp.      (E^   F. 
Smith.) 

Caldum  potassium  percolumbate, 
CaKCbOa-f4H;0. 
Difficultly  sol.  in  H|0.    (E.  F.  Smith.) 

Calcium  sodium  percolumbate,CaNaCbOs+ 
4H,0. 
Difficultly  sol.  in  H,0.    (E.  F.  Smith.) 

Magnesium  potassium  percolumbate, 
MgKCb08+7H/). 
Sol.    in   HfO   without   decomp.      (E.   F. 
Smith.) 

Magnesium  rubidium  percolumbate, 
MgRbCbOg-fTJ^HiO. 
Sol.  in  HjO  without  decomp.    (E.  F.  Smith.) 

Magnesium  soditun  percolumbate, 
MgNaCbO,+8H,0. 
Sol.  in  HsO  without  decomp.   (E.  F.  Smith.) 

Potassium  percoltunbate,  KtCbOt. 

Sol.  in  HtO.  Ppt.  from  aq.  solution  by 
alcohol.    (E.  F.  Smith.) 

K4Cb|On-|-3H/).  Sol.  with  decomp.  in 
H,0.  I^t.  by  alcohol.  Sol.  in  KOH-f  HiO, 
+Aq.    (Melikoff,  Z.  anorg.  1899,  20.  342.) 

Rubidium  percolumbate,  RbiCbOt. 

Sol.  in  H}0.  Insol.  in  alcohol.  (E.  F. 
Smith.) 

Sodium  percolumbate,  NaiCbOi. 

Sol.  in  HsO.  Insol.  in  alcohol.  (E.  F. 
Smith.) 

Perferricyanhydric  add. 

Potassium     perferricyanide,     KsFe(CN)6+ 
H,0  (?). 
Very  hygroscopic,  and  sol.  in  HtO.    Nearly 
insol.  in  absolute  alcohol.    Decomp.  by  hot 
H,0.    (Skraup,  A.  189.  368.) 

Periodic  acid,  HilOt. 

Deliquescent  in  moist  air;  Very  sol.  in  HsO. 
(Bengieser,  A.  17.  254.) 

Rather  easily  sol.  in  alcohol  and  ether. 
(Bengieser.) 

Rather  easily  sol.  in  alcohol,  less  in  ether. 
(Langtoch.) 

81.  sol.  in  alcohol,  still  less  in  ether.    (Lang- 
lois,  J.  pr.  66.  36.) 
Sp.  gr.  of  HJO.-f  Aq. 

HJO.-f  20HjO=- 1.4008. 
HJOe-f  40H,0  =  1.2166. 
HJO«-f  80H,O  =  1.1121. 
HilOe-f  160H/)  - 1.0570. 
HJOe-f  320H,O  - 1.0288. 
(Thomsen,  B.  7.  71.) 


Periodates. 

Most  periodates  are  insol.  or  si.  sol.  in  HsO; 
all  are  insol.  or  ver>'  si.  sol.  in  alcohol,  but 
they  all  dissolve  in  dil.  HNOs+Aq.  (Ben- 
gieser.) 

Aluminum  m«toperiodate,  Al(104)s+3H|0. 

Stable  in  solution  containing  HN0|. 
(Eakle,  C.  C.  1896.  II,  649.) 

Ammonium  metoperiodate,  NH  JO4. 

SI.  sol.  in  H,0.  Cryst.  with  3H,0  (Hut,  B. 
8.  316).  2H,0  (Langlois,  A.  ch.  (3)  84.  257). 

Stable  in  solution  containing  free  ammcmia. 
(Eakle,  Zeit.  Kryst.  1896,  26.  258^88.) 

100  pts.  H,0  dissolve  2.7  pts.  NH4IO4  at 
16^;  sp.  gr.  of  sat.  solution  at  1674**  =  1.0178. 
(Barker,  Chem.  Soc.  1908,  98.  17.) 

Ammonium  dime«operiodate,  (NH4)JsOt+ 
3H,0. 

Sol.  in  HsO.  (Rammebbo^,  Fogg.  181 
379.) 

Stable  in  solution  containing  free  anmionia. 

Two  modifications.  (Eakle,  Zeit.  Kryst. 
1896,  26.  558-88;  C.  C.  1896.  II,  649.) 

Ammonium  li^um  dtmesoperiodate, 
(NH4),LiJ,0.-f7H,0. 
Sol.  in  H,0.    (Ihre.) 

Ammonium  magnesium  m«8operiodate, 
NH4MgIO»+3H,0. 
Precipitate.      (Ranmiebberg,    Pogg.    184. 
510.) 

Barium  m«toperiodate,  Ba(I04)s. 
Known  only  in  solution. 

Baritun  c^iTn^soperiodate,  BatItO». 

SI.  sol.  in  H,0;  easily  sol.  in  dil.  HNa,+ 
Aq.    (Rammelsberg^ogg.  184.  391.) 

Cryst.  also  with  3H,0,  5H,0,  and  7H,0. 

Barium  mesoperiodate,  BasdOOs+OHjO. 

(Ihre.) 

Barium  or<Aoperiodate,  Bai(I06)i. 

Insol.  in  HA  Sol.  in  HNOi+Aq.  (Ram- 
melsberg.) 

Barium  dim^odiperiodate,  Ba»l40if+5H|0. 
Precipitate.      Sol.    in    dil.    HNOt+Aq. 
(Rammelsberg,  Pogg.  184.  395.) 

Barium  pertodate  tungstate. 
See  Tungstoperiodate,  barium. 

CflBsium  m«(aperiodate,  CSIO4. 

SI.  sol.  in  cold  HtO;  readily  sol.  in  hot  HsO. 
(Wells,  Am.  Ch.  J.  1901,  26.  279.) 

2.15  pts.  are  sol.  in  100  pts.  HtO  at  15*. 
Sp.  gr.  of  the  sat.  aq.  solution  at  l5*/4*- 
1.0166.     (Barker,  Chem.  Soc.  1908,  M.  17.) 
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Caesiitm  periodate  hydrogen  fluoride,  2C8IO4, 
3HF+H,0. 
Sol.  in  40-60%  HF-f  Aq.     Decomp.  by 
HsO.     Efflorescent.     (Weimand,   Z.   anorg. 
1899,  22.  263.) 

Cadmium  metoperiodate,  CdCIO^s. 
Ppt.    (Rammebberg,  Pogg.  184.  516.) 

Cadmium  dtmeaoperiodate,  CdsIsOi +9H2O. 
Insol.  in  HsO.    (Rammelsberg.) 

Cadmium  m^soperiodate,  Cd8(IOi)s+5HsO. 
Ppt. 
CdHIOi.    (Kimmins,  Chem.  Soc.  55.  151.) 

Cadmium  diperiodate,  CdilsOu+aHsO. 
Insol.  in  HsO.    (Rammelsberg.) 

Cadmium  periodate,  Cdiol60ii+15HsO. 
Insol.  in  HsO.    (Rammelsberg.) 

Calcium  metoperiodate,  Ca(I04)s. 

Sol.  in  HJOe+Aq  and  acids.    (Rammels- 
berg, Pogg.  134.  405.) 

Calcium    dim^soperiodate,    CasIsO»+7HsO, 
and  9HsO. 
SI.  sol.  in  HsO.    (Rammelsberg.) 
+3HsO.    (Langlois.) 

Calcium  or^periodate,  Cai(I06)s. 

Insol.  in  HsO.   Sol.  in  HN0|+Aq.    (Ram- 
melsberg, Pogg.  44.  577.) 

Cobaltous  periodate,  7CoO,  2Is07+18Hs0. 
Attacked  by  HCl,  and  sol.  on  wi 


AttacKea  by  uiJl,  and  sol.  on  wamung. 
Slowly  but  completely  sol.  in  NHOt.  (LautsoE, 
-       .  100.  89.) 

>uld  not  be  obtained  by  Rammelsberg. 


J.  pr.  100.  89.) 


Cupric  (iimesoperiodate,  CusIsOt+6HsO. 

Decomp.    by    HsO    without    dissolving. 
(Rammelsberg.) 

Cupric  orf^periodate,  CusHIOe. 

Very  sol.  in  HNOi + Aq.    (Kimmins,  Chem. 
Soc.  55.  150.) 

Cupric  {iiperiodate»  CuJsOn+HsO. 

InsoL   in  HjO;  sol.   in  dil.   HNOt+Aq. 
(Rammelsberg.) 

H-7H,0.    (R.) 

Cleric  periodate,  5Cu0,  IsOi+5HsO. 

Wholly  insol.  in  HsO.    (Rammelsberg,  B. 
L73.) 

Didymium  peroidate,  DisOs(I04)s. 

Precq>itate. 

DU0»+4HA   Ppt.    (Cleve,  Bull.  Soc.  (2) 
a.  362.) 


Erbium  periodate. 
Sol.  in  HsO.    (Hdglund.) 

Olucinum  periodate,  Gli(IOi)s+llHsO. 

Decomp.  by  HsO  without  dissolving.  Eas- 
ily sol.  in  HNO,-|-Aq. 

-f  13HsO.  Nearly  insol.  in  H,0.  (Atter- 
berg,  B.  7.  474.) 

Iron  (ferrous)  or^periodate,  Fe6(I06)s. 
(Kimmins,  Chem.  Soc.  55. 150.) 
FeHiIOe.    (Kimmins.) 

Iron  (ferric)  periodate,  2FesOt,  I,07+21H,0. 
Ppt.    (Rammelsberg.) 

Iron  (ferric)  dim«8op»riodate,  FeHlsOf. 

Insol.  in  dil.  HNOi+Aq.  (Kinmiins, 
Chem.  Soc.  55.  149.) 

Iron  (ferric)  metoperiodate,  Fe(I04)8. 
(Kimmins.) 

Lanthanum  periodate,  La(I04)s+2HsO. 
Precipitate.    (Cleve.) 

Lead  metoperiodate,  Pb(I04)s. 
Sol.  in  HNOi-|-Aq.    (Kimmins.) 

Lead  or^periodate,  Pb|H4(I0e)s. 

Sol.  in  HN0|+Aq.  (Kimmins,  Chem.  Soc. 
55.  149.) 

Lead  mesoperiodate,  Pbt(IOft)s+2HsO. 

Insol.  in  HsO  or  excess  of  periodic  add-f 
Aq.  Decomp.  by  dil.  HsSO^+Aq.  (Ben- 
gieser,  A.  17.  254.) 

Li^tun  97ietoperiodate,  LiI04. 

Difficultly  sol.  in  HsO.  (Rammebberg,  B. 
1.  132.) 

Somewhat  deliquescent. 

+HsO;  sol.  in  HsO.  (Barker,  Chem.  Soc. 
1911,  99.  1326.) 

Lithium  dimesoperiodate,  LiJsOt+3HsO. 

Very  si.  sol.  in  HsO.  (Rammelsberg,  Pogg. 
134.  387.) 

Lithium  ortAoperiodate,  LiJOe. 

HsO  dissolves  out  a  slight  amount  of  Lil. 
Easily  sol.  in  HNOs+Aq.  (Rammelsberg, 
Pogg.  137.  313.) 

Magnesium  metoperiodate,  Mg(I04)s+ 
lOHsO. 
Easily  sol.  in  HsO.    (Rammelsberg.) 

Magnesium  c^iperiodate,  MgJsOii+6HsO,  or 
9H,0. 
SI.  efflorescent.   Insol.  in  HsO.  _  (Ram*^-**- 

berg.)  Digitized  by  VjOOQ  IC 


656 


PERIODATE,  MAGNESIUM 


Magnesium  e/tmesoperiodate,  Mgsl20»+ 
3H2O. 
(Rammelsberg,  Pogg.  184.  499.) 
•<-15HiO.    Insol.  in  HjO.    Sol.  in  periodic 

acid-l-Aq.    (Langlois.) 

Mangtnlc  periodate. 
See  Manganipeiiodic  acid. 

Mercurom   dtperiodate,    5HgsO,    I3O7,    or 

4Hg,0,l207=Hg8l20n. 

Insol.  in  H/).  EaaUv  sol.  in  HNOi-f  Aq 
and  in  HCl  +  Aq.    (Lautsch,  J.  pr.  100. 86.) 

Mercuric  (?rtAoperiodate,  JIgi(IOt)t. 

Insol.  in  H^O.  Easily  sol.  in  HCl.  SI.  sol. 
inHNOi.    (Lautsch.)      , 

Mercuric  potassium  peri6date,  lOHgO,  5KsO, 
61,07. 
Insol.  in  HtO.     Difficultly  sol.  in  warm 
HNOi    without    decomp.      (Rammelsberg, 
Pogg.  184.  526.) 

Nickel  dime^operiodate,  NisIsOi. 
(Kimmins,  Chem.  Soc.  56.  151.) 

Nickel  mesoperiodate,  Nis(IO»)fl. 
(Kimmins.) 

Nickel  periodate,  7NiO,  41,07 +63H,0. 

Insol.  in  H,0.  Easilv  sol.  in  HJO^-f  Aq. 
(Rammelsberg,  Pogg.  1^.  514.) 

Potassium  metoperiodate,  KIO4. 

SI.  sol.  in  H,0.  Sol.  in  290  pts.  cold  H,0. 
(Rammelsberg,  Pogff.  184.  320.) 

Almost  insol.  in  KOH-f-Aq. 

0.66  pt.  is  sol.  in  100  pts.  H,0  at  13°.  Sp. 
gr.  of  the  sat.  sol.  at  1374°  - 1.0051.  (Barker, 
Chem.  Soc.  1908,  98.  16.) 

Insol.  in  methvl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Potassium  me«operiodate,  K,I0t+4H,0. 
Deliquescent.    Easily  sol.  in  H,0.    (Ihre.) 

Potassium  dim€«operiodate,  K4l,Ot+9H,0. 

Sol.  in  9.7  pts.  cold  H,0.  (Rammelsberg, 
Pogg.  184.  320.) 

Sol.  in  KOH+Aq. 

+3H,0. 

Potassium  hydrogen  dim€«operiodate, 
K,HI,09. 
Less  sol.  in  H,0  than  KIO4.    (Kimmins, 
Chem.  Soc.  51.  356.) 

Potassium  manganic  periodate. 
See  Manganiperiodate,  potassium. 

Potassium  zinc  periodate,  K2O,  4ZnO,  21,07 
-f4H,0. 
Ppt.    (Rammelsberg,  Pogg.  184.  368.) 


Potassium  periodate  tungstate. 
See  Tungstoperiodate,  potassium. 

Rubidium  periodate,  RblOi. 

0.65  pt.  is  sol.  in  100  pts.  H,0  at  13".  8p. 
gr.  of  the  sat.  aq.  solution  at  1374**  =  1.0052. 
(Barker,  Chem.  Soc.  1908,  98.  16.) 

Samarium  periodate,  Sm(IOi) +4H,0. 
Precipitate.    (Cleve.) 

Silver  metoperiodate,  AgI04. 

Decomp.  by  cold  H,0  into  AgJ,Oi+3H,0, 
and  by  warm  H,0  into  AgJ,0,+HA  (Am- 
mermtiller  and  Magnus,  Pogg.  28.  516.) 

+H,0.    Insol.  ppt.    (Kimmins.) 

Silver  me«operiodate,  Ag«IOi. 

(Femlunds,  J.  pr.  100.  99.) 

Ag,HIOft.  Insol.  ppt.  (Kimmins,  Chem. 
Soc.  61.  358.) 

Ppt.  by  dil.  HNO,;  sol.  in  HNO,.  (Rosen- 
heim, A.  1899,  808.  57.) 

Silver  dime«operiodate,  Ag4l,0,-f-H,0,  or 
3H2O. 

Insol.  ppt.    (Kimmins.) 

Decomp.  by  boiling  H,0  into  AgJO». 
(Rammelsberg.) 

Silver  orMoperiodate,  AgJOt. 

Sol.inHNO,orNH40H-fAq.  (Rammda- 
berg,  Pogg.  184.  386.) 

Sol.  in  excess  NH40H-f-Aq;  pptd.  bv 
HNO,.    (Rosenheim,  A.  1899^  808.  66.) 

Ag,H,I06.  Insol.  ppt.  (Kmrnnns,  Chen. 
Soc.  61.  358.) 

Ag,H,IO«.    As  above.    (Kimmins.) 

Sol.  in  dil.  HNO,.  (Rosenheim,  A.  1899, 
808.53.) 

Silver  diperiodate,  Ag8l,0ii. 

SI.  sol.  in  HNO,-|-Aq-  insol.  in  NH4OH+ 
Aq.    (Lautsch,  J.  pr.  ICK).  75.) 

Silver  dimesodiperiodate,  AgiJ^Oi,. 

HNO,-hAq  dissolves  out  Ag,0.  Insol.  in 
Nn40H-hAq.    (Lautscli.) 

Sodium  metoperiodate,  NalO^. 

Easily  sol.  in  H,0. 

-h2H,0.    (Langlois.) 

+3H,0.  Efflorescent:  sol.  in  12  pts.  H,0 
at  ord.  temp.    (Rammelsberg,  J.  pr.  108. 278.) 

Sodium  dim^^operiodate,  Na4l,0,+3H,0. 

Scarcely  sol.  in  cold,  si.  sol.  in  hot  H/). 
(Magnus  and  AmmermQller,  Pogg.  28.  514.) 

Very  sol.  in  dil.  HNO,-f-Aq.    (Landois.) 

SoK  in  HC,H,0,-fAq  with  decomp. 
(Benpeser,  A.  17.  254.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 
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Sodium  me^operiodate,  NatlOf+^/iHsO. 

SoLinHiO.    (Dire.) 

+H,0  «XaaH,IO«.  Less  sol.  in  HtO  than 
XaJiO,  +  3Hrf)(  -  Na,H,IO,).  (Kimmins, 
Cbem.  Soc.  51.  357.) 

Sodhun  ortAoperiodate,  NailOi. 

NasHflOe.  Correct  composition  for 
Na4l,0,-f-3H,0.    (Kinunins.) 

Na«HtIOc.  Correct  composition  for  NailOt 
+H|0.    (Kimmins.) 

Strontium  metoperiodate,  Sr(I04)x+6HtO. 
SoL  in  HtO. 


Strontium  £H'in««operiodate,  SrsIsOt. 
Decon 
+3H,( 


Decomp.  by  HjO. 


Strontium  mesoporiodate,  Srs(IOi)s. 
Precipitate. 

Strontium  or^Aoperiodate,  Srf(I06)s. 
(Rammelsherg,  Pogg.  44.  577.) 

Tliallic  periodate,  3T1,0|,  IsO7+30H,O. 

Insol.    in    HjO.      Decomp.    by    alkalies. 
(Rammelsberg,  B.  8.  361.) 

Thorium  periodate. 
Precipitate.    Sol.  in  HNO|-f  Aq. 

Urtnous  periodate. 
Precipitate,  which  quickly  decomposes. 

Ytterbium  periodate,  YblOf +2HsO. 
Hydroacopic.    (Cleve,  Z.  anorg.  1902,  82. 

136.) 

Yttrium  periodate,  Y,(I0i),+8H,0. 
Very  dightly  sol.    (Cleve.) 
3Y,0»,  21,07 +6H,0.  Precipitate.  (Cleve.) 

Zinc  dim^soperiodate,  ZnsIsO»+6HtO. 
(Rammelsberg,  Pogg.  184.  513.) 

Sac  periodate,  3ZnO,  2Is07+7H|0. 
(Langlois.) 

Zmc  diperiodate,  ZnJtOn+HsO. 

EasQy  sol.  in  HsO,  si.  acid  with  HN0|. 
iUn^ms,  A.  ch.  (3)  84.  257.) 

Zinc  diin€Mc{»periodate,  ZniI^i,+14H>0  (?). 
(Bammelsberg.) 


Zinc  periodate,  9ZnO,  2I1O7+I2H1O. 
(Rammelsba^.) 

Peiiodoplatinocyanhydiic  add. 

Barium  periodoplatinocyanide,  BaPt(CN)4ls 
-fxHjO. 
Easily  sol.  in  HsO  or  alcohol.    (Hoist,  Bull 
Soc.  (2)  22.  347.) 


Potassium  periodoplatinocyanide, 
K,Pt(CN)J,. 

Permanent.    Easily  sol.  in  HsO  or  alcohol. 

Permanganic  add,  HMnO«. 

Known  only  in  solution,  which  decomposes 
by  evaporation  or  warming. 

Permanganates. 

All  permanganates  are  sol.  in  HtO,  except- 
ing AgMnOi,  which  is  si.  sol. 

Anunonium  permanganate,  NH4Mn04. 
Sol.  in  12.6  pts.  H,0  at  15**.    (Aschoflf.) 
Sol.  in  HsO  with  deo(»np.     (Christensen, 

Z.  anorg.  1900,  24.  206.) 

Barium  permanganate,  Ba(Mn04)t. 
Sol.  in  H,0. 

Cadmium  permanganate,  Cd(Mn04)s+8HsO. 
Stable.    (Klobb,  BuU.  Soc.  1894,   (3)  11 
607.) 

Cadmium  permanganate  ammonia, 
Cd(Mn04)s,  4NH,. 
Sol.  in  HsO  with  decomp.    (Klobb,  Bull. 
Soc.  (3)  8.  510.) 

Cflesitun  permanganate,  CsMn04. 

SI.  sol.  in  cold,  somewhat  more  easily  sol. 
in  hot  HsO.    (Muthmann,  B.  1893,  26. 1018.) 

Solubility  in  HsO. 

100  ccm.  of  the  sat.  solution  contain  at: 

JO  jgo  ggo 

0.097        0.23         1.25  g.  CsMn04. 

(Patterson,  J.  Am.  Chem.   Soc.   1906,  28. 
1735.) 

Calcium  permanganate,  Ca(Mn04)s+5HsO. 
Deliquescent. 

Cupric  permanganate.  ^  r 
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Cttpric  permanganate  ammonia,  Cu(Mn04)t, 

Sol.  in  HjO  with  slow  decomp.     (Klobb, 
Bull.  Soc.  (3)  3.  509.) 

Solubility  in  H,0  at  t*. 
p=pt8.  KMn04  sol.  in  100  pta.  HiO  at  t'. 

t» 

p 

t<» 

p 

f* 

p 

f 

p 

Didymium    permanganate,    Di(Mn04)i-f- 
21H,0. 

SI.  sol.  in  H|0.     (Frerichs  and  Smith,  A. 
191.  331.) 

Has  not  been  prepared.   (Cleve,  B.  11. 912.) 

Lanthanum     pennanganate,     La(Mn04)s+ 
21H,0. 
Ppt.    (Frerichs  and  Smith.  A.  191.  331.) 
Bfas  not  been  prepared.    (Cleve,  B.  11. 910.) 

Lead  pennanganate. 
Sol.  in  HNOi-hAq.    (Forchhanmier.) 

Sol.  in  1.4  pts.  H,0  at  16^    (Aschoflf.) 

Magnesium  permanganate,  Mg(Mn04)s. 

Insol.  in  CHCli,  CX::i4,  C«H«,  toluene,  nitro- 
benzene,  ligroin,   ether   and   CS2.     Sol.    m 
methyl  alcohol,  acetone,  pyridine,  and  readily 
sol.  in  facial  acetic  acid.    Only  pyridine  and 
glacial  acetic  acid  are  sufficiently  sUble  to- 
ward the  salt  to  be  of  any  practical  use  for 
oxidation  purposes.     (Michael  and  Gamer, 
Am.  Ch.  J.  1906,  36.  268.) 

-f6H,0.    Easily  deliquescent. 

Nickel  permanganate  ammonia,  Ni(Mn04)2, 

Sol.  in  HjO  with  decomp.     (Klobb,  Bull. 
Soc.  (3)  3.  509.) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

2.76 
2.90 
3.06 
3.22 
3.38 
3.54 
3.70 
3.86 
4.04 
4.22 
4.40 
4.58 
4.78 
4.98 
5.18 
5.38 
5.60 
5.82 
6.04 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

6.26 

6.48 

6.70 

6.94 

7.18 

7.42 

7.68 

7.94 

8.20 

8.48 

8.77 

9.07 

9.37 

9.69 

10.01 

10.34 

10.68 

11.02 

11.38 

38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

11.74 
12.12 
12.51 
12.91 
13.31 
13.72 
14.14 
14.56 
15.00 
15.44 
15.88 
16.32 
16.77 
17.23 
17.71 
18.21 
18.71 
19.23 
19.75 

57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
74.5 

20.29 
20.83 
21.39 
t21.96 
22.55 
23.15 
23.76 
24.3S 
25.01 
25.67 
26.34 
27.03 
27.84 
28.56 
29.30 
30.05 
30.81 
31.57 
31.95 

(Worden,  J.  Soc.  Chem.  Ind.  1907,  26.  453  ] 

Solubility  in  H2O. 

100  ccm.  of  the  sat.  solution  contam  at: 

0^         15^       15.3*       30** 
2.84      5SS2        5.30      8.69  g.  KMnO*. 
Sp.   gr.   of   sat.   solution   at    15**  =  1.035 
(Patterson,  J.  Am.  Chem.  Soc.    1906,  18. 
1735.) 

1  1.  sat.  KMn04+Aq  contains  at: 
0''       lO''     20''      30*     40* 
0.176  0.278  0.411  0.573  0.792  mol.  KMnO*. 

53*         63*         70*         75* 
1.154      1.429      1.812     2.047  mol.  KMnO* 
(Sackur,  Z.  Elektrochem.  1912,  18.  723.) 

Potassitmi  permanganate,  KMn04. 

Sol.  in  16  pts.  H,0  at  15*.    (Mitscherlich.) 

SolubiUty  in  100  pts.  HjO  at  t*. 


t* 

PU.  KMnOi 

0 

2.83 

9.8 

4.31 

19.8 

6.34 

24.8 

7.59 

29.8 

9.03 

34.8 

10.67 

40.0 

12.56 

45.0 

14.58 

50.0 

16.89 

55.0 

19.33 

65.0 

25.03 

Baxter,  J.  Am.  Chem.  Soc.  1906,  28.  1343.) 


Solubility  of  KMn04  in  H/>  at  t*. 


Grams  KMoOi  sol.  in 

t* 

100  grams  HfO 

0  58 

—  0.18 

1.01 

—  0.27 

2.02 

—  0.48 

2.91 

—  0.58 

4.22 

+  10 

5.20 

+  15 

7.53 

+26 

11.61 

+40 

16.75 

+50 

(Voennan,  C.  C.  1906,  I.  125.) 

Sol.  in  cone.  HtSO*.  Deliquesces  in  Uquid 
HCl,  but  docs  not  dissolve.    (Gore.) 

Slowly  sol.  in  HiP04+Aq.  (ChevtUot  and 
Edwards.)   Digitized  by  V^OOglC 
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Solubility  in  KOH-hAq  at  f*  expressed  in  mol. 

per  1.  of  the  sat.  solution. 

, 

t" 

H,0 

l-nKOH 

2-nKOH 

4nK0H 

6-nKOH 

8-nKOH 

lO-nKOH 

0 

0.176 

0.050 

0.031 

0.027 

0.023 

0.017 

0.012 

10 

0.278 

0.112 

0.068 

0.048 

0.042 

0.028 

0.016 

20 

0.411 

0.179 

0.119 

0.079 

19*  0.074 

0.032 

0.029 

30 

0  573 

32''  0.316 

32*  0.213 

32*  0.149 

0.114 

32*  0.062 

0.040 

40 

0.792 

0.439 

0.306 

0.211 

0.161 

0.084 

0.052 

50 

53*  1.154 

50*  0.638 

0.462 

0.304 

0.219 

0.111 

63 

1.429 

61*  0.904 

60*  0.639 

0.427 

0.291 

61*  0.143 

0.071 

70 

1.812 

1.172 

0.869 

0.572 

0.390 

0.188 

0.082 

75 

2.047 

0.651 

0.089 

80 

1.513 

i.'m 

0.500 

0.231 

84 

1.655 

1.352 

83*  0.803 

85*  0.572 

90 

0.649 

0.297 

(Sackur,  Z.  Elektrochem.  1912,  18.  723.) 


Solubility  in  salts+Aq.  at  t*. 


Sohrent 


0  1-n  K«CX>8 
2 


1-n 


K,CO, 


^KjCO, 


2 


^KjCO, 
2 


Mo].  KMnOi 

in  1 1.  of  sat. 

solution 


0 
25 
40 


0 
25 
40 


0 
40 


0 
25 


0.1462 
0.4375 
0.7380 


0.0629 
0.2589 
0.5007 


0.0446 
0.3519 


0.0270 
0.0930 


0.1-nKCl 


0.5-nKa 


1-nKCl 


2-nKCl 


0 
25 
40 


0.0156 


0 
25 
40 


0 
25 
40 


0 
25 
40 


0.1395 
0.4315 
0.7380 


0.0760 
0.3060 
0.5840 


0.0532 

0.220 

0.444 


0.0379 
0.1432 
0.288 


(Sackur,  Z.  Eldctrochem.  1912, 18.  723.) 

Very  sol.  in  liquid  NH|.  (Moissan,  A.  ch. 
1895  (7)  6.  428;  Franklin,  Am.  Ch.  J.  1898, 
to.  829.) 

Decomp.  immediately  by  alcohol.  Sol.  in 
acetone.  (Eidmann,  C.  C.  1899.  II,  1014; 
iVaumann,  B.  1904,  37.  4328.) 


Solubility  in  aoetone+Aq.  at  13*. 

A=  com.  acetone  in  100  com.  acetone+ Aq. 

V*  KMn04  =millimol8  KMn04  in  100  ccm. 

of  the  sohition. 

A 

V*KMn04 

0 

148.5 

10 

162.2 

20 

177.3 

30 

208.2 

40 

257.4 

50 

289.7 

60 

316.8 

70 

328.0 

80 

312.5 

90 

227.0 

100 

67.6 

(Herz  and  Knoch,  Z.  anorg.  1904,  41.  317.) 


(Naumann,  B.  1914, 
(Nau- 


Sol.  in  bensonitrile 
47.  1369.) 

Diflficultly  sol.  in  methyl  acetate 
mann,  B.  1909,  42.  3795.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1904, 
37.  3601.) 

Rubidium  permanganate,  RbMnOi. 

Solubility  in  HjO  lies  between  K  and  Cs 
salts.    tMuthmann,  B.  1893,  26.  1018.) 
Solubility  in  H,0. 

100  ccm.  of  the  sat.  solution  contain  at: 

2*  19*         60* 

0.46        1.06        4.68  g.  RbMnO*. 

(Patterson,   J.   Am.   Chem.   Soc.    1906,   28. 

1735.) 

Silver  permanganate,  AgsMn04. 

Sol.  in  109  pts.  cold  H2O  and  much  less  hot 
HiO.  Decomp.  by  boiling.  (Mitscherlich, 
Pogg.  26.  301.) 

Silver  permanganate  ammonia. 
SI.  sol.  in  cold,  more  easily  in  hot  H,0. 
I  (Klobb,  C.  R.  103.  384g>izedby^OOgie 
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Sodiym  permanganate,  NaMn04+3HsO. 

Deliquescent.    Extremely  sol.  in  HjO. 

Moderately  sol.  in  liquid  NHs.  (Franklin, 
Am.  Ch.  J.  1898,  20.  829.) 

Strontium  permanganate,  Sr(Mn04)s+4HsO. 
Deliquescent.    Sol.  in  HjO.    (Fromhen.) 

Thallous  permanganate,  TlMn04. 

Sol.  in  HtO  with  decomp.  (R.  Meyer,  Z. 
anorg.  1899,  22.  188.) 

Zinc  permanganate,  Zn(Mn04)t+6HsO. 

Deliquescent.  Very  sol.  in  HjO.  (Marten- 
son,  J.  B.  1873.  274.)* 

Zinz  permanganate  ammonia, 
Zn(Mn04)i,  4NH,. 
Sol.  in  H,0  with  decomp.     (Klobb,  Bull. 
Soc.  (3)  8.  509.) 

Pennanganomolybdic  acid,  MiiOt, 
12MoO,-f-10H,0. 
Sol.  in  HsO.    Decomp.  by  alkalis.    Sol.  in 
alcohol.    (Pochard,  C.  R.  1897,  126.  31.) 

Ammoninm  permanganomolybdAte, 
2(NH4)  A  MnOi,  7MoO,-h5H,0. 

(Friedheim  and  Samelson,  Z.  anorg.  1900, 
24.  73.) 

3(NH4),0.  MnO,,  9MoO,-f  6H,0.  (Fried- 
heim  ana  AUemann,  Mit.  d.  Nat.  Ges.  Bern. 
1904.  23.} 

+7H}0.  (Friedheim  and  Samelson,  Z. 
anorg.  1900,  24.  70.) 

4(NH4)A  MnO,,  llMoO,-f-7H,0.  (Fried- 
heim  and  Samelson.) 

3(NH4),0,  MnO,,  12MoO,-h5H,0.  81. 
sol.  in  cold  H,0.  Decomp.  by  alkalis.  Insol. 
in  alcohol.    (Pochard,  C.  R.  1897, 125.  30.) 

Ammonium  manganous  permanganomoljb- 
date,  3[(NH«)|.  Mn]0,  MnO,,  9MoO,-f- 
6H,0  and  -f-7H,0. 

(Friedheim  and  Allemann,  Mitt.  d.  Nat. 
Ges.  Bern.  1904.  23.) 

3)(NH4)2,  MnlO,  MnO,,  10MoO,-f-10H,O. 
(Fnedheim  and  Samelson,  Z.  anorg.  1900,  24. 
94 ) 

4[(XH4),,  Mnp,  MnO,,  10MoO,-h6H,O. 
(Friedheim  and  Samelson,  Z.  anorg.  1900,  24. 
75.) 

4[(NH4),,  MnJO,  MnO,,  llMoO,-|-8H,0. 
(Friedheim  and  Samelson,  Z.  anorg.  1900,  24. 
72.) 

Ammonium  manganous  potassium  pennan- 

ganomolybdate,  2(NH4),0,  MnO,  K,0, 

MnO,,  10MoO,+5H,O. 

Very  si.  sol.  in  cold,  easily  sol.  in  H,0  at 

70-80^.    (Rosenheim,  Z.  anorg.  1898,  16.  79.) 

3[rXH4),,    K,,    Mn]0,    MnO„    9MoO,-|- 

7H2O.     (Friedheim  and  Allemann,  Mitt.  d. 

Xat.  Ges.  Bern.  1904.  23.) 


4I(NH4),,  K,,  MnJO,  MnO,,  10MoO,+ 
5H,0.  (Friedheim  and  Bameiaon,  Z.  anorg. 
1900  24.  97 ) 

3l(NH4),,*  Ku  MnJO,  MnO,,  10MoO,+ 
6H  A  and  +  10H,0.  (Friedheim  and  Samel- 
son, Z.  anorg.  1900,  24.  92.) 

Ammonium    potassitun    permanganomolyb- 
date.  3I(NH4)«,  K,p,  MnO,,  8MoO,+ 
4H,0. 
(Friedheim  and  Samelson.) 

Barium  permanganomdybdate,  3BaO,  MnO,, 
9MoO,-f-12H,0. 
Ppt.    (Hall,  J.  Am.  Chem.  Soc.  1907,  88. 
700.) 

Manganous  potassium  permanganomoljb- 
date.  2KA  MnO,  MnO,,  9MoOi+ 
8H,0. 

True  formula  for  5K,0.  Mn,08,  16Mo0,r 
12H,0  of  Struve.  (Friedheim  and  Samebon, 
Z.  anorg.  1900.  24.  86.) 

3[K,,Mnp,  MnO,,  9MoO,-h6H,0.  (Fried- 
heim and  Allemann,  Mitt.  d.  Nat.  Ges.  Ben. 
1904.  23.) 

2.6  K,0,  0.4  MnO,  MnO,,  9MoOs-h7H/). 
Ppt.  (Hall,  J.  Am.  Chem.  Soc.  1907,  ». 
700.) 

4{K,,  Mnp,  MnO,,  llMoO,-|-7H,0. 
(Fnedheim  and  Samelson,  Z.  anorg.  1900,24. 
80.) 

Manganous  potassium  lodhim  permAngiiio- 
molybdate,  3]K,,  Na,,    NinJOTMnO,. 
8MnO,-f4H,0. 
(Friedheim  and  Allc^nann,  Mitt.  <L  Xit. 

Gee.  Bern.  1904.  48.) 

Manganous  sodium  pennanganomolTlMUte, 
3INa,,  MnP,  MnO,,  9MoOs+15H/). 
(Friedheim  and  Allenuum.) 

Potassium   permanginomoiybdate,  3K,0, 
MnO,,  8MoOs-h3H,0. 

Much  lefls  sol.  in  H,0  than  NH4  oomp. 
(Friedheim  and  Samelson,  Z.  anorg.  1900,  M. 
78.) 

-f  5H,0.  Nearly  insol.  in  cold  or  hot  H,0. 
^Rosenheim  and  Itzig,  Z.  anorg.  1898, 16. 81.) 

3K,0,  MnO,,  9MoO,+6H,0.  (Friedbfiin 
and  Samelson,  Z.  anorg.  1900,  24.  81.) 

-f-GHjO.  (Hall,  J.  Am.  Chem.  Soc.  1907, 
29.  700.) 

3K,0,  MnO,.  12MoO,-f-4H,0.  N«tfiy 
insol.  in  cold  H,0.  Decomp.  by  alkalis. 
Insol.  in  alcohol.  (P6chard,  C.  R.  1897,  lH. 
31.) 


Silver 


9r  pennanganon 
9MoO,-f6H,0. 


Anomolybdate,  3Ag/),  MnO,, 


Ppt.    (HaU,  J.  Am.  ChML.,Soc.  1907,  ». 

7(X).)  Digitized  by  VjOOv  LL 
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Sodhun  Demuuiganoindybdate,  3NasO, 
MnO,,  12MoO,+13H,0. 
Efflorescent.    Very  sol.  in  HjO.    Decomp. 
by  alkalies.  Insol.  in  alcohol.   (Pochard,  C.  K. 
125.  31.) 

Peimanganotuiigstic  add. 

Ammonhini    mangftnous    permangftnotuog- 
state,  4(NH4),0,  MnO,  MnO,,  12W0,-f 
23H,0. 
Readily  sol.  in  HjO.    Can  be  ciyst.  there- 
from.    ^Rogers  and  Smith,  J.  Am.  Chem. 
Soc.  1904,  26.  1475.) 

Sodtoin  pennanganotungstate,  3NatO,  MnOs, 
5WO.-hl8H,0. 
Rather  easily  sol.  in  hot  HtO.  Solution 
decomp.  on  long  boiling  with  separation  of 
manganese  peroxide.  (Just,  B.  1903,  36. 
3621.) 

Permolybdic  acid»  MosO?,  5HtO» 
HMo04+2H,0. 

Very  sol.  in  HfO,  and  not  decomp.  bv  boil- 
ing.   (Pochard,  A.  ch.  (6)  28.  560.) 

H,MoO»-flkHjO.  ^'Ozo-molybdic  acid." 
Only  very  si.  sol.  in  HjO  after  being  dried  in 
the  air.  Sol.  in  fairly  cone.  H1SO4.  (Muth- 
mann,  B.  1898,  31.  1838.) 

HsMosOt,  HiO|.  si.  80I.  in  cold,  more  eas- 
ily sol.  in  hot  HjO,  but  does  not  separate  on 
cooling.  Sol.  in  dil.  acids,  also  in  H»P04. 
(Canuncrer,  Ch.  Z.  1891,  16.  957.) 

Ammonium    permolybdate,    NH4M0O4+ 
2H,0. 

Very  sol.  in  HsO;  si.  sol.  in  alcohol,  but 
alcohol  extracts  it  from  HsO,  forming  a  very 
cone,  supersat.  solution,  which  is  pptd.  by  a 
crystal  of  NH4M0O4,  and  onlv  a  si.  amount 
remains  in  solution.    (Pochard.) 

3(NH4)  A  6M0O,,  2Mo04-|-6H,0.  (Muth 
mann,B.  1898,81.  1837.) 

3(NH4)jO,  7Mo04+12H,0.  Ppt.  (Muth- 
mann,  Z.  anorg.  1898,  17.  76.) 

3(NH4)jO,  5Mo04+6H,0.     Ppt.     (Muth- 
) 


Ammonium   nickel  permolybdate  ammonia, 

(NH4)jNi(Mo04)i,  2NH,. 
Decomp.  by  H,0.     Sol.  in  dil.  NH4OH. 
(Briggs,  Chem.  Soc.  1904,  86.  674.) 

Barium  permolybdate,  Ba(Mo04)s+2HsO. 
(Pochard,  A.  ch.  1893,  (6)  28.  537.) 
8BaO,    19MoO,,  2H,0,+13H,0.     (Baer- 

wald,  Diss^.  1886.) 

Casinm  pennolybdate,  CsiO,  4Mo04+6HsO. 

Sol.  hot  HsO.    (Muthmann,  B.  1898,  81. 
1841.) 

SCsrf),  7MoO,,  3Mo04-|-4H,0.    Ppt. 
(Muthmann.) 


Copper  pennolybdate,  Cu(Mo04)t+BsO. 

Insol.  in  HtO:  easily  sol.  in  acids.  Sol.  in 
NH40H-f-Aq  with  decomp.    (Pochard.) 

Magnesium     permolybdate,     Mg(Mo04)t+ 
10H,O. 
Very  sol.  in  HsO;  si.  sol.  in  alcohol.    (Poch- 
ard.) 

Mercurous  permolybdate. 
Insol.  in  H,0  or  NH4NO1  -f  Aq.    (Pochard.) 

Potassium  permolybdate,  KMo04+2HsO. 

SI.  sol.  in  cold,  more  in  hot  H3O.  SI.  sol. 
in  alcohol.    (P^cnard.) 

K,0,2MoO,,  Mo04+3H,0.  Ppt.  (Muth- 
mann. Z.  anorg.  1898,  17.  77.) 

K,0,,  M0O4,  H,Oi.  Decomp.  bv  H,0. 
(Melikoflf  and  Pissarjewsky,  B.  1898,  31. 
2449.) 

K,MoOft-|-3H,0.  Nearly  insol.  in  cold, 
easily  sol.  in  hot  HtO.  (Maczuchelli  ana 
Zangrilli,  Gazx.  ch.  it.  1910,  40.  (2)  56.) 

Rubidium  permolybdates. 

''Rubidium  ozo-molybdate." 

3Rb,0,  10MoO4-f  14HtO.    Ppt. 

RbtO,  2MoO,,  Mo04+3H,0.  May  be  re- 
cryst.  from  HjOj+Aq. 

3Rb,0,  5MoO,.  2Mo04+6HtO.    Ppt. 

RbtO,3MoO,,Mo04+4H,0.  Ppt.  (Muth- 
mann,  B.  1898,  31.  1839-41.) 

Silver  pennolybdate,  AgMo04. 
(Pochard.) 

Sodium  permolybdate,  NaMo04+3HtO. 

Very  sol.  in  HtO;  insol.  in  alcohol,  but 
behaves  similarly  to  K  salt.    (Pochard.) 

Thallous  permolybdate. 

Insol.  in  H,0.  (P^hard,  A.  ch.  1893,  (6) 
28.  559.) 

Pernitric  acid,  NOt. 
See  Nitrogen  ^exozide. 

Silver  pemitrate,  basic,  3AgtOt,  AgXOs. 

Decomp.  H,0.  (Mulder,  R.  t.  c.  1898,  17. 
142.) 

Perosmic  add. 

Potassium  perosmate  (?). 
Sol.  in  HtO,  but  very  easily  decomp. 

Perozynitric  add. 

Silver  perozynitrate. 

Analysis  of  the  black  compound  formed, 
under  certain  circumstances,  in  a  silver  volt* 
ameter  when  an  aqueous  solution  of  AgNOi 
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is   electrolysed,   points   to  the  composition 
3Ag,0,  50,  AgNO,,  perhaps  2Ag,04,  AgNO, 
or  3Ag,0,,  .\gNO».     (Mulder,  Chem.  Soc. 
1896,  70.  (2)  561.) 

Perozylaminesulphonic  add. 

Potassium  peroxylaminestilphonate, 
N,0,(S0,K)4. 

Verv  unstable  in  H,0.    Very  si.  sol.  in  cold 
H,0.    More  stable  in  N/10  KOH+Aq. 

100  pts.  N/10  KOH-hAq  dissolve  0.62  pt. 
of  the  salt  at  3**;  6.6  pts.  at  29**.     (Haga, 
Chem.  Soc.  1904,  86.  86.) 

Perstaimic  add,  HtSnsOr. 

Known  in   colloidal   state,   sol.   in   HjO. 
(Spring,  BuU.  Soc.  (2)  61.  180.) 

Potassium  perstannate,  KSn04+2HtO. 

Sol.  in  H,0.    Insol.  in  alcohol.    (Tanatar, 
B.  1905,  38.  1185.) 

Sodium  peratannate,  NaSn04+2HsO. 

Difficultly    sol.    in    H,0    with    decomp. 
(Tanatar.) 

Persulphuric  add.^SsOr. 
See  Sulphur  heplojide. 

Sp.  gr.ofH,S,0«-fAq. 

Ammonium    mercurous     persulpluite    am- 
monia, (NH4)HgS^«,  2NH,. 
Decomp.  by  HiO.    Insol.  in  dil.  or  oonr. 
hot  or  cold  H,S04  or  HNO,.    Sol.  in  HCl 
(Tarugi,  Gazz.  ch.  it.  1903,  83.  (1)  131.) 

Barium  persulphate,  BaS,08+4H,0. 

Very  sol.  in  H,0.    100  pts.  H,0  at  O''  di^ 
solve  39.1  pts.  BaSjOa,  or  52.2  pts.  BaS,0,+ 
4H2O.    Sol.  in  absolute  alcohol  with  pptn.  of 
BaSjOs-hHjO.   Insol.  in  alcohol.    (Marshall) 

Cadmium    persulphate    ammonia,    CdSjOv 
6NH,. 
Sol.  in  H,0.    (Barbieri,  Z.  anorg.  1911.  Tt 

350.) 

Cesium  persulphate,  CssS^Os. 

Sol.  in  H,0.    8.71-8.98  pta.  are  eoL  in  100 
pts.  HtO  at  23''.    (£.  F.  Smith,  J.  Am.  Chen. 
Soc.  1899,  21.  936.) 

Caldum  persulphate. 

Very  sol.  in  H2O.    (Marshall,  J.  Soc.  Chm. 
Ind.  1897,  16.  396.) 

Copper  persulphate  ammonia,  CuSsO*,  4>H|. 
Sol.  in  H,0.    (Barbieri,  Z.  anorg.  1911,  7t 
351.) 

Lead  persulphate,  PbSsO.. 

Decomp.  by  H,0.    SI.  sol.  in  Hs804,  and  m 
pyrosulphuric  acid.    Sol.  in  cold  cone.  HCL 
Insol.  or  sol.  with  decomp.  in  all  ord.  solveiiti 
(Elbs,  Z.  Elektrochem.  1900,  7.  345.) 

8p.  gr.  14*/14» 

%  HtStO, 

g.  HtSjOi  per  1. 

Solubility  of  Pb(S04)»  in  Hi804+Aq.  at  22*. 
v=mole8   of  Hs804   per  mole  of  HiO; 
c=millimol8  Pb(S04),  m  1 1. 

1.042 
1.096 
1.154 
1.246 

7.2 
15.4 
23.6 
35.2 

75 
169 
272 
438 

V 

c 

T 

e 

(Elbs  and  Schdnherr,  Z.  Elektrochem.  1896, 
2.  245.) 

Ammonium  persulphate,  (NH4)3S208. 

Very  sol.  in  H,0.    100  pts.  H,0  at  O**  dis- 
solve   58.2    pts.     (NH4)tS80s.      (MarshaU, 
Chem.  Soc.  69.  771.) 

0.304 
0.348 
0.387 
0.407 
0.435 
0.477 
0.516 

0.00 
1.8 
3.0 
3.9 
5.3 
14.4 
23.3 

0.558 

0.690 

0.917 

111 

1.54 

2.08 

2.13 

37.2 
40.5 
23.3 
23.7 
49.6 
83.5 
88.2 

Solubility    in    H,0    equals    58%    at    8^ 
(Moreau,  C.  C.  1901.  II.  56.) 

100  pts.  H,0  dissolve  65  pts.  at  ord.  temp. 
(Elbs,  J.  pr.  1893,  (2)  48.  185.) 

Ammonium  lead  persulphate, 

(NH4),Pb(S04),. 
Decomp.  by  HjO.     Almost  insol.  in  cold 
HtS04  of  sp.  gr. « 1.7.    SI.  sol.  in  H^SO*  (sp. 
^■.  =  1.7)  at  50^    Sol.  in  fuming  H,S04  and 
m  cold  cone.  HCl.    Sol.  in  acetic  acid,  in  Na 
acetate -fAq  acidified  with  acetic  acid  and  in 
exr^.ss  of  cold   20^;NaOn-hAq.     (Elbs,   Z. 
Elektrochem.  1900,  7.  346.) 

(Doleaalek 

-h3H,0. 

(Marshall.) 

Lead  potasi 
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Nickel  persuliduite  ammonia,  NiSsOt,  6NHa. 
Unstable  in  the  air.    Sol.  in  HjO  with  de- 
comp.    (Barbieri,  Z.  anorg.  1911,  71.  351.) 

Potassimn  perstil]diate,  KtStOt. 

100  pts.  H,0  at  0**  diasolve  1.77  pts.  KSiOs; 
more  sol.  in  hot  HjO  with  very  si.  decomp. 
L«88  sol.  in  H2O  than  anv  other  persulphate. 
(MarshaU.) . 

Rnbidimn  per8ul]diate,  EbtSaOg. 

SoLinHsO.  3.32-^.49  pts.  are  sol.  in  100 
pts.  H,0  at  22.6^  (E.  F.  ftnith,  J.  Am. 
Ch^n.  Soc.  1899,  81.  934.) 

Bflver  persulidiate,  basic,  SAgaOs,  2Ag2S07. 

Decomp.  by  HjO  and  acids.  (Mulder,  C.  C. 
1889.  I,  16.) 

Sodittm  persul|diate,  NasSsOg. 
V'efy  sol.  in  HjO.    (Ldwenherz.) 

Strontiam  persulphate. 

Very  sol.  in  HjO.  ^Marshall,  J.  Soc.  Chem. 
Ind.  1897,  16.  396.) 

nuOimn  persulphate,  TlsSsOg. 

Very  sol.  in  HjO.  (Smith,  J.  Am.  Chem. 
Soc.  1898,  21.  936.) 

One  persnlidiate  ammonia,  ZnSsOs,  4NH|. 

Sol.  in  H,0.  (Barbieri,  Z.  anorg.  1911,  71. 
J50.) 

Peisulphomolybdic  add. 
See  Pcrsulphomolybdic  add. 

Pertantalic  add,  HTa04+nHsO. 
Ppt.    (Melikoff,  Z.  anorg.  1899,  20.  346.) 

>8iiim  pertantalate,  CssTaOt. 

Ppt.  (E.  F.  Smith,  J.  Am.  Chem.  Soc. 
i908,  SO.  1667.) 

^dum  potassium  pertantalate,  CaKTaOs+ 
4HH,0. 
Insol.  in  cold  HjO;  decomp.  by  hot  HjO. 
Melikoff,  Z.  anorg.  1899,  20.  .347.) 

^dum  sodium  pertantalate,  CaNaTaOi+ 

4HH,0. 
Difficultly  sol.  in  H,0.     (E.  F.  Smith,  J. 
bn.  ChMD.  Soc.  1908,  30.  1668.) 


Magnesium  sodium  pertantalate,  MgNaTaOs 
Somewhat  sol.  in  H,0.    (E.  F.  Smith.) 

Potassium  pertantalate,  KsTaOs+^HtO. 

Sol.  in  HtO  with  decomp.;  sol.  in  K0H4- 
H,Oj-hAq;  pptd.  by  alcohol.  (Melikoff,  Z. 
anorg.  1899,  20.  346.) 

Rubidium  pertantalate,  RbsTaOg. 
Somewhat  sol.  in  HjO.    (E.  F.  Smith.) 

Sodium  pertantalate,  Na,Ta084-H,0. 

I^td.  by  alcohol.  SI.  sol.  in  HtO,  decomp. 
on  heating  with  HtO.  (Melikoff,  Z.  anorg. 
1899,  20.  348.) 

NaTa04-hNaOTa04-hl3H,0.  Sol.  in 
HiOt+Aq;  pptd.  by  alcohol.  (Melikoff,  Z. 
anorg.  1899,  20.  349.) 

Pertitanic  add. 

Ammonium   pertitanate,    (NH4)20t,   TiOs+ 
HtOt. 
Fairly  stable;  deoomp.  rapidly  in  aq.  solu- 
tion.   (Melikoff,  B.  1898,  81955.) 

Barium  pertitanate,  BaO,,  TiO,-h6HtO. 

SI.  sol.  in  HtO.  (Melikoff  and  Pissarjew- 
sky,  Z.  anorg.  1898,  18.  59.) 

Potassium  pertitanate,  KtOt,  TiOi,  K,044- 
IOH2O. 
Stable  at  zero;  deliquesces  and  decomp.  at 
ordinary  temp.    (Mehkoff,  B.  1898,  31.  680.) 

Sodium  pertitanate,  NatOt,  Ti03H-3HtO. 

Sol.  in  HtO.  Pptd.  in  alcohol.  (Melikoff, 
B.  1898.31.  955.) 

4Na,0,.  TiiOi+lOHiO.  Decomp.  by  H,0. 
(Melikoff.) 

Pertungstic  add. 

Barium  pertungstato,  BaO,  2W0,,  OH-6HtO. 
Insol.  in  HtO.    Decomp.  by  acids.    (Kell- 
ner.  Dissert.  1909.) 

Caesium  pertungstate,  3CstO,  12W0|,  20+ 
12HtO. 

SI.  sol.  in  cold,  easily  sol.  in  warm  HtO. 
(KeUner.) 

5CstO,  12W0,,  240+llHtO.  ' 

SI.  sol.  in  HtO.    (KeUner.) 


IfiCnestum  potassium  pertantalate, 

MgKTaOi+7H,0. 
Somewhat  sol.  in  HtO.    (E.F.Smith.) 

fafneatum  rubidium  pertantalate, 

MgRbTa08+9H80. 
Somewhat  sol.  in  HtO.    (E.  F.  Smith.) 


Caldum  pertungstate,  3CaO,  6W0|,  80+ 
8HtO. 
Sol.  in  HtO.    (KeUner.) 

Lithium   pertungstate,   LitO,    2W0t,    20+ 
6HtO. 
SI.  sol.  in  HtO.    (KeUner.) 
3Li,0,   4W0,,  0+9H,0. 


(KeUner.) 
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Magnesittm  pertungstate,  2MgO,  4W0i,  60 + 
9H,0. 
Easily  sol.  in  HsO.    (Kellner.) 

Potassittm  pertangstate,  K2O4,  W04+HsO. 

Sol.  in  HsO  with  decomp.;  explodes  in  the 
air  at  80^    (Melikoff^.  1898,  81.  634.) 

K,Oj  2W0,,  40+4HA  Sol.  in  H,0  from 
which  It  is  ppt.  by  alcohol  and  ether.  (Kell- 
ner.) 

7K,0,  lOWO,,  60+22H,0.  Very  si.  sol. 
in  HsO.    (KeUner.) 

Rubldittm  portangstate,  2RbtO,  4W0t,  0+ 
3H,0. 

Sol.  in  HsO  with  slow  decomp.    (Kellner.) 

6Rb,0,    12WC 
HsO.    (Kellner.) 


6Rb,0,    12W0,,    30+12H,0.     Insol.    in 


mp. 
sO. 


Sodium  pertungstate,  NaWOi+HsO. 

Very  sol.  in  H,0.  (Pochard,  C.  R.  112. 
1060.) 

+2Ht0.  SoL  in  HtO  but  easily  deoomp. 
(Kellner.) 

NasWtO«+6HtO.  Sol.  in  HsO  and  can 
be  oryst.  therefrom.  (Pissarjewsky,  Z.  anorg. 
1900  24.  113 ) 

NisOs,  W64+H,02,  (Na,0,)W04-h7H,0. 
Decomp.  in  the  air.  Sol.  in  HsO  with  decomp. 
(Melikoff,  B.  1898,  81.  633.) 

NasOs,  WO4,.  HsOs.  Very  unstable.  De- 
comp. in  the  air  and  by  HsO.    (Melikoff.) 

Strontium   p^rtungstate,   SrO,   2W0<,    0+ 
6H,0. 
(Kellner.) 

Pensranic  add,  U0«,  xHtO  (?). 
Known  only  in  its  salts. 

Ammonium  peruianate,  (NH4)sOs,  (U04)s+ 
8HsO. 
Sol.  in  HsO;  decomp.  by  acids  and  by 
Al(OH),  in  aq.  solution.    (MelikoflF,  B.  1897, 
30.  2904.) 

Ammonium  uranid  peruranate, 

(NH4),(UO,)U08-h8HsO  (?). 
Easily  sol.  in  HsO.    (Fairley,  Chem.  Soc. 
(2)  81.  134.) 

Barium  peruranate,  BaUO». 

As  K  salt,  (de  Coninck,  C.  C.  1909,  I. 
1970.) 

(BAOi)tU04+8HtO.  Deoomp.  by  B^i 
andHsCOi.    (Melikoff,  B.  1897.  80. 2906.) 

BaO,(U04)s+9HfO.    Ppt.    (Melikoff.) 

Caldnm  peruraoate,  CaUOt. 
As  K  salt,    (de  Coninck.) 

(Calcium  peruianate,  (CaOt)sU04+10HsO. 
Ppt.    (Mdikoff,  B.  1897,  80.  2906.) 


Copper  peruranate,  (CuOs)sU04*.  ' 

Ppt.    (Melikoff.) 

Lead  peruranato,  (PbO),U04,  PbO,  UOi. 
Ppt.    (Melikoff.) 

Lithium  peruranate,  (LisOs)(nO4)s+8H]0. 

Sol.  in  HsO;  decomp.  by  acids  and  by 
A1(0H)8  in  aq.  solution:  very  unstable. 
(Melikoff.) 

Nickel  peruranate,  (NiO)sU04. 
Ppt.    (Melikoff.) 

Potassium  peruranate,  K«UOs+10HsO  (?) 

Unstable.    (Fairley.) 

KsUO*.  (de  Coninck,  C.  R.  1909,  W 
1769.) 

+3HsO.  Decomp.  by  H,0,  HO  and  a 
HNO,.    (Aloy,  BuU.  Soc.  19a3,  (3)  29. 293  ' 

Silver  peruranate,  AgsUsOn  (?). 
(Guyard,  BuU.  Soc.  (2)  1.  95.) 
Does  not  exist.    (Alib^ff,  A.  283. 117.) 

Sodium  peruranate,  Na4UOt+8HsO. 

Sol.  in  HsO.    SI.  sol.  in  alcohol.    (Fairley. 

NasUO*.  As  K  salt,  (de  Coninck,  C.  C 
1909,1.1970.)  ^   „^, 

-h5H,0.  Decomp.  by  H,0  and  HCL 
(Aloy,  BuU.  Soc.  1903.  (3)  29.  293.)     ^    . 

(Narf),)«U04+8H,0.  Sol.  in  HgO:  de- 
oomp. by  diL  HCl,  HJ3O4,  and  by  Aipffli 
in  aq.  solution.   (Melikoff,  B.  1897, 80. 290W 

Sodium  uranyl  peruranate,  Nas(UOs)U0i+ 
6HsO  (?). 
Sol.  inHsO.    (Fairley.) 

Penranadic  add,  HVO4  (?). 
Sol.  in  H,0.    (Pissarjewsky,  C.  C.  19(tt.  U 

565.) 

Ammonium  pervanadate,  NH4VO4. 

Sol.  in  HsO,+ Aq;  insol.  in  alcohol.  (Scheotf 
Z.  anorg.  1898,  16.  294.)  .     , 

(NH4),VO.+2HH,0.  Sol.  in  H|0;  iMoL 
in  alcohol.    (Melikoff,  B.  1909,  42.  22«2.) 

(NH4)4V,0„.  Sol.inHsOs-hAq;ppt.frofl« 
aq.  solution  by  alcohol.  (Melikoff,  Z.  anort 
1899,  19.  406.) 

Barium  pervanadate,  Ba(V04)s. 

SI.  sol.  in  HsO,+Aq  free  from  Hj^*: 
insol.  in  alcohol.  (Scheu»,  Z.  anorg,  i^^ 
16.  288.) 

Cadmium  pervanadate,  Cd(V04)t. 

SI.  sol.  in  HsOs+Aq;  insd.  in  •ioobd 
(Scheuer.) 


Calcium  pervanadate,  Ca(V04)f 
Sol.    in    H,0,+Aq;    insoL    m 
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Lead  pervaiudate,  Pb(VO«)t. 

81.  sol.  in  Hx02+Aa  free  from  HsSOa;  insol. 
in  alcohol.    (Scheuer.) 

Lithium  peryanadate,  Liy04. 

Sol.  in  H2O2  f  Aq;  insol.  in  alcohol. 
(Scheuer.) 

Potassium  penranadate,  KVOt. 

Sol.  in  HtO,+Aq  acidified  with  HtS04; 
insol.  in  alcohol.    (Scheuer.) 

K,V0.-f2MH,0.  Sol.  in  H,0;  insol.  in 
alcohol.    (Melikoff,  B.  1909,  42.  2293.) 

3K,0,V04,  2KVO4+2H1O.  0.865  jn_  is 
80L  in  100  g.  HtO  at  19'';  sL  soL  in  KOfl+ 
Aq;  very  stable  in  the  air.  (Melikoff  and 
Pissariewsky,  Z.  anorg.  1899, 19.  408.) 

K4V,Oi2+2HjO.  (MelikofT  and  Pissar- 
jewsky,  Z.  anorg.  1899i,  19.  411.) 

K4V20„-f3>^H,0.  Moderately  sol.  in 
HsO  with  slow  decomp.  (Melikoff  and  Pissar- 
jewsky,  Z.  anorg.  1899,  19.  410.) 

Sflver  penranadate,  AgV04. 

SI.  sol.  in  HjOj-f  Aq  free  from  H,S04;  sol. 
in  alcohol.    (Scheuer.) 

Sodium  penranadate,  Nay04. 

Sol.  in  HsO,  acidified  with  HsS04;  insol. 
in  alcohol.    (Scheuer.) 

Strontium  penranadate,  Sr(V04)s. 

SI.  sol.  in  H,0,4-Aq  free  from  H,S04; 
insol.  in  alcohol.    (Scheuer.) 

Philippiiim,  Fh  (?). 

rpdafontaine,  C.  R.  87.  669.) 

Consists  of  terbium  and  yttrimn.  (Roscoe, 
B.  15.  1274.) 

Phoagene,  CoClt. 
See  Carbonjd  chloride. 

Phosphame,  PNsH  (?). 

Insol.  in  H2O.    Insol.  in  dil.  HNOi+Aq; 

gradually  decomp.  by  cone.  HNOt.    (Rose, 

Fogg  24.  308 ) 
&0I.  in  cone.  HNO,.    (PauU,  A.  123. 236.) 
Sol.  in  HsS04  with  decomp.    (Rose.) 
InsoL  in  dil.,  but  decomp.  by  cone.  KOH 

or  NaOH+Aq. 
Inso).  in  alcohol  or  ether. 
Formula  is  po-haps  PsN»H4.     (Saliemann, 

B.  6.  494.) 

Photpluunic  add,  Po/^ 

(Schiff.) 

Does  not  exist,  but  was  impure  p^ophos- 
phodiamio  add.  (Gladstone.)  Also  Mente 
(A.  248.  246). 


Pyrophosphamic  add,  FiNKtOi^ 
P20,(bH),NH,. 

Deliquescent  in  moist  air;  easilv  sol.  in 
HsO  or  alcohol;  si.  sol.  in  ether.  (Gladstone, 
Chem.  Soc.  3.  152.) 

Correct  composition  is  imidodtphosphoric 

add,  P,NH40.  -HO—PO  <nh>  P(>— OH. 
(Mente,  A.  248.  232.) 

Barium  pyrophosphamate,  Baa(PtNHsOe)2. 

Sol.  in  HCl  or  HNO,+Aa,  not  in  HCiH,0, 
-f-Aq.  (Gladstone  and  Hounes,  Chem.  Soc. 
(2)  2.  233.) 


Coptic ,  Cui(PiNHiOf)i+2H|0. 

Ppt.    Decomp.  bv  cold  KOH +Aq. 
stone,  Ch^n.  Soc.  8. 135.) 


(Glad- 


Ferric  ,  Fe,(P,NH20e)t+2H,0. 

Insol.  in  dil.  adds.  Sol.  in  cone.  HtS04, 
and  decomp.  by  warming.  Easily  sol.  in 
NH40H+Aq.  Decomp.  by  KOH-fAq. 
(Gladstone,  Chem.  Soc.  8.  142.) 

Lead ,  Pb,(P2NH,0«)2-h4H,0. 

Insol.  in  NH40H+Aq. 


PoUssium ,  KjPjNHjO.. 

Deliquescent.     Sol.   in   H2O. 
alcohol.    (Gladstone,  A.  76.  85.) 


Insol.   in 


Silver - 
Ppt. 


-,  AgJ>2NH,0.-f  5H,0. 


Zinc ,  Zni(P,NH,0.),. 

(GUdstone  and  Holmes,  Chem.  Soc.  (2)  2. 
225.) 

Phosphamide,  PON. 
See  Phosphoryi  nitride. 
PN,H,0. 
See  Phosphoryi  imidoamide. 

TViphosphamide,  FONsHi. 
See  Phosphorjrl  (riamide. 

TnnMtophosphimic  add,  P|N|H«0|. 

Sol.  in  H2O;  aq.  solution  does  not  coagulate 
albumen.    (Stokes,  Am.  Ch.  J.  1895, 17.  275.) 

Ammonium  (nmetophosphimate, 
(NH4)J>,N,0eH,. 
Sol.  in  HaO,  insol.  in  alcohol;  unstable. 
(Stokes,  Am.  Ch.  J.  1896,  18.  643.) 

Barium  (nm^tophosphimate,  Bas(PiNsO«Ht)t 
+4Hrf). 
+6HsO.    SI.  sol.  in  H2O.    Easily  sol.  in 
NH4CH-Aq  and  in  NaCl+Aq.    (Stokes.) 
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Barium  sodium  (rim«tophosphimate, 
P,N,OeH,NaBa+ 1  MlSoT^ 
Almost  insol.  in  HjO;  easily  sol.  in  NH4Cl-f 
Aq  and  in  NaCl-f  Aq.    (Stokes.) 

Magnesium  /rimetophosnhimate, 
(P,N,0eH,)2Mg,  a). 
Sol.  in  HaO;  insol.  in  alcohol;  aq.  solution 
decomp.  on  boiling.    (Stokes.) 

Potassium  ^metophosphimate,  KsPsNaOeHs. 
Sol.  in  H2O;  insol.  in  alcohol.    (Stokes.) 

Silver  /nmetophosphimate,  AgiP|NsOeHs. 

Ppt.;  sol.  in  NH40H-f  Aq;  insol.  in  HjO; 
si.  sol.  in  HNO,H-Aq.    (Stokes.) 

a  Sodium  ^nmetophosphimate,  PiNaOeHsNat 
-f4H,0. 
18.3  pts.  are  sol.  in  100  pts.  HjO  at  20°; 
very  sol.  in  hot  H2O;  decomp.  by  alkali  on  long 
boiling.    (Stokes.) 

/3  Sodium  trime^aphosphimate,  PsNiOeHjNai 
+H,0. 
Sol.  in  H2O;  insol.  in  alcohol.    (Stokes.) 

Te^am^/aphosphimic  add, 
P4N40«H8+2H20. 

Very  si.  sol.  in  HjO;  decomposes  the  sol. 
salts  of  HCl,  H2SO4  and  HNO,.  (Stokes, 
Am.  Ch.  J.  1895,  17.  290.) 

100  pts.  HiO  at  20°  dissolve  0.64  pt.  crystal- 
lized acid.  Somewhat  more  sol.  in  boiling 
H,0.    (Stokes.) 

100  pts.  10%  HNO,+Aq  at  20°  dissolve 
0.26  pt.  of  crystallized  acid.    (Stokes.) 

Not  decomp.  by  boiling  alkalies  H-Aq. 
(Stokes,  Am.  Ch.  J.  1896,  18.  785.) 

Insol.  in  alcohol.  (Stokes,  Am.  Ch.  J. 
1896,  18.  784.) 

Ammonium  ^rametaphosphimate, 
P4N40»He(NH4)2. 

Only  si.  sol.  in  boiling  HjO;  sol.  in  excess 
ofhot5%HNO|.    (Stokes.) 

P4N40»H4(NH4)4+4H,0.  Readily  sol.  in 
HaO;  si.  sol.  in  NH40H-f  Aq.    (Stokes.) 

Barium  ^rametophosphimate,  P4N408H4Bas 
+2H2O. 
Ppt.;  insol.  in  H,0.    (Stokes.) 

Potassium  tetramelaphosphimAtef 
P4N4O8IWC2. 

SI.  sol.  in  boiling  H,0;  sol.  in  cold  dil.  KOH 
+Aq.    (Stokes.) 

P4N4O8H4K4  (?).  Very  sol.  in  H,0. 
(Stokes.) 

Silver  ^rametophosphimate,  P4N408H4Ag4. 
Ppt.;  insol.  in  HjO;  al.  sol.  in  HNOi+Aq. 

(Stokes.) 


P4N408Ags. 

(Stokes.) 


Ppt.;  sol.  in  NH4NO|-fAq. 


Sodium  ^e^ametophosphimate,  P4N40sH4Na4 
-h2H  (?)  HaO. 
SI.  sol.  in  cold  H2O.   Easily  sol.  in  hot  H3O. 
Ppt.  from  aqueous  solution  by  excess  of  al- 
kali.   (Stokes.) 

Pentome^hosphimic  add, 
PO  fOH^/N"P^-(^H)NH.PO(OH)\.^ 
^•^^"\nH.PO.(OH)NH.PO(OH)X^^ 
-HioPftN.0,0. 
Sol.  in  H2O ;  pptd.  by  alcohol.    (Stokes,  Am. 
Ch.  J.  1898,  20.  748.) 

Magnesium  pentometophosphimate, 
(PsN50,aHg)2Mg. 

Ppt.    (Stokes.) 

P6NftOioH«Mg,H-5H20.  Ppt.,  insol.  in  al- 
cohol;  almost  insol.  in  H2O;  si.  sol.  in  cone 
acetic  acid.    (Stokes.) 

Silver  pentome/aphosphimate,  PsNtOioH^Agi. 
Ppt.,  sol.  in  cold  KOH+Aq  with  decomp. 

(Stokes.) 

Sodium  pentometophosphimate, 
P4N50,oH*Na6+2H20. 
Sol.  in  H2O;  insol.  in  alcohol.    (Stokes.) 
P6NsO,oH«Na4-f  2H2O.    Sol.  in  80%  acetic 

acid;  pptd.  by  alcohol.    (Stokes.) 

Hexame/aphosphimic  add. 

Silver  Aea^ametophosphimate,  PiNeOnH^Agf. 

Ppt.:  decomp.  by  cold  KOH -fAq.  (Stokes, 
Am.  Ch.  J.  1898,  20.  757.) 

Sodium  Aexametophosphimate,  PeNcOisII«Na« 
+2H,0. 
Sol.  in  H2O;  pptd.  by  nlcohol.    (Stokes.) 

Phosphine. 

See  Hydrogen  phosphide. 

Pyraphosphodiamic  add, 

P,N,H«08=P,0,(0H),(NH,),. 

Deliquescent.  Easily  sol.  in  HjO,  alcohol, 
or  ether.  Sol.  in  cold  cone.  H»S04  without 
decomp.    (Gladstone,  Chem.  Soc.  8.  363.) 

Correct  composition  is  dtimidodiphosphorio 
acid,  P,N,H404 +H,0 = HO— PO  -  (NH),  - 
PO— OH.    (Mente.) 

Aluminum  pv^'oi^^sphodiamate. 

Precipitate.  Sol.  in  NH40H-f  Aq.  Insol. 
in  acids.    (Gladstone,  A.  76.  82.) 

Ammonium ,  P«0,|^^^^|^» 

Very  deliquescent  in  moist  air.  Sol.  in  H|0, 
(Schiff,  A.  103.  168^>dbyV^OOgie 
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Barium  pyrobhosphodiamate, 
BaP,0»(NH,),. 
Precipitate.      SI.    sol.    in   HjO.      Sol.    in 
XH40H+Aq.    (Gladstone.) 

Caldum ,  CaP,Oft(NH,),. 

Insol.  in  NH40H-hAq.    Sol.  in  NH4CI+ 
Aq  and  acids.    (Gladstone  and  Holmes.) 

Lead . 

Ppt.    Decomp.  by  H,0. 

Magnesium . 

Ppt.    (Gladstone  and  Holmes.) 

Silver ,  Ag,P,0,(NH,),. 

SI.  sol.  in  H,0.   Sol.inHNO,+Aq.    (Glad- 
stone and  Holmes.) 


Stroatinm  — r. 

Sol.  in  adds  and  NH4C1+Aq. 
NH^OH-hAq.  (Gladstone  and 
Chem.  See.  (2)  4.  295.) 


Insol.  in 
Holmes, 


Zinc ,  ZnP,0,(NH,),. 

Ppt.    (Gladstone  and  Holmes.) 

Pyrophosphoiriamic  add,  P2NtH704«' 

^^»(NHO.. 
Decomp.  by  boiling  H2O  or  HCl.    Sol.  in 
cone.  H»S04  upon  heating.    (Gladstone  and 
Holmes.) 

Correct  formula  is  HO— PO<^g>P(>— 
NHs»dumido(iipho8phomonamic    acid. 
(Mente,  A.  248.  241.) 

Ammoniton  pyrofihospholriBsnatef 

p^  ONH4 
P^»(NH,),. 
Insol.  in  H2O.    (Gladstone  and  Holmes.) 

Barium ,  BaPiN,H504. 

BaH,(P,N  JIft04)i.  Decomp.  by  HCl-f  Aq. 
(Gladstone,  Cbem.  Soc.  4.  6.) 

Cobaltous ,  CoP,N,H504. 

Slowly  decomp.  by  dil.  HiS04-f  Aq,  not  by 
HCl-l-Aq.  (Gladstone  and  Holmes,  Chem. 
Soc.  (2)  4.  1.) 

Cupric ,  CuP,N,H404. 

Inaol.  in  H,0  or  NH4OH  -f  Aq.  (Gladstone 
and  Holmes,  Chem.  Soc.  (2)  4.  1.) 

Ferrous ,  FeH,(P2N,H,04)t. 

Insol.  in  dil.  adds.  (Gladstone,  Chem.  Soc. 
(2)  4.  1.) 

Lead ,  HjJ>b,(P,N,H,04)2. 

Ppt.  (Gladstone  and  Holmes,  Chem.  Soc. 
(2)  4.  1.) 


H4Pb,(P2N,H,04)j.    Ppt.    (G.  andH.) 
H«Pb(P,N,H,04)j.    (G.  and  H.) 

Mercuric  pyrophosnhotriamate, 
Hg,P2N3H,04. 
Insol.  in  H,0  or  dil.  HCl  or  HNO,+Aq. 
(Gladstone  and  Holmes,  Chem.  Soc.  (2)  4.  1.) 

Platinum ,  PtaP2N,H,04. 

Decomp.  by  HjO  when  freshly  pptd.  (G. 
andH.) 

Potassium ,  KPjN,H«04. 

Almost  insol.  in  HjO.  (Gladstone,  Chem. 
Soc.  4.  10.) 

Silver ,  Ag,P,N  ,H404. 

Ppt.  SI.  attacked  by  HC2H1O,;  decomp. 
by  HNO,  or  NH40H+Aq  into— 

AgH2P2N,H404.  Insol.  in  H2O.  Decomp. 
by  HCl.    (Gladstone,  Chem.  Soc.  (2)  4.  1.) 

Zinc . 

Insol.  in  H2O.    (Gladstone  and  Holmes.) 

Tetraphosphodtamic  add,  P4N2H80ii  = 


P4O7 


(OH)4 

(NH2),. 


Known  only  as  NH4  salt. 

Ammonium  (e/raphosphodtamate, 
p^04H(NH4), 

^*^'       (NH2)2. 

Very  deliquescent,  and  sol.  in  H2O.    (Glad- 
stone.) 

Ammonium  c/thydrogen  (e/raphosphodiamate, 
P.NJi.^,,=P.oO.H'g;H.).(?). 

Insol.  in  cold,  easily  sol.  in  hot  H2O  and  dil. 
acids.    (Gladstone.) 

Te^aphospho/e^omic  add, 

P4N4H,o02=P40T{^gJj^ 

Sol.  inH20.   Insol.  in  alcohol.  (Gladstone.) 

Ammonium  /e/raphospho^ramate, 
p  ^  (O2HNH4) 

P^^'(NH2)4. 


Sol.  in  H2O,  and  precipitated  from  solution 
r  alcohol.    (Gladstone.) 

,  Ag5P4N4H402. 


Silver 

Ppt. 

Ag2H4P4X4H40..      Ppt. 

Ammonium      phosphoarseoiovanadico- 
yanadiotungstate. 


608 


PHOSPHOAZOTIC  ACID 


TetraptLOsphopentBiotic  acid, 

Insol.  in  HjO.  Decomp.  gradually  by  boil- 
ing with  H2O.    (Gladstone.) 

Ammonio/e^raphosphopen^azotic  acid  (?), 

Decomp.  by  HjO.    (Gladstone.) 

Cupric  ^raphosphopen/azotate. 
(Gladstone,  Chem.  Soc.  (2)  6.  261.) 

Lead . 

(Gladstone,  Chem.  Soc.  (2)  6.  261.) 

Potassium ,  KOP4N»H80.. 

Insol.  in  HjO.  (Gladstone,  Chem.  Soc.  (2) 
6.  268.) 

Phosphoboric  add,  HiBO,,  H|P04=BP04 
+3H2O. 
Not  decomp.  by  boiling  HaO  or  cone,  acids. 
Sol.  in  boiling  solution  of  caustic  alkalies. 
(Vogel,  N.  Repert.  Pharm.  18.  611.) 

Phosphochloroplatinous  acid, 

P(OH)„  PtCl,. 
See  Chloroplatinophosphoric  acid. 

Phosphochromic  add. 

Ammomum  j^osphochromate,  3(NH4)sO, 
PiO»,  8CrO,+H,0. 
Sol.  in  HsO  with  decomp.    (Friedheim,  Z. 
anorg.  1894,  6.  284.) 

Potassium  phosphochromate,  2KsO,  PtOi, 
4CrO,-fH,0. 

Sol.  in  HjO  but  cannot  be  cryst.  therefrom 
without  decomp.  Can  be  cryst.  without  de- 
comp. from  HsO  containing  phosphoric  acid. 
(Friedheim.) 

3K,0,  P,0,,  8C1O,.  Sol.  in  H,0  but 
cannot  be  cryst.  therefrom  without  decomp. 
(Blondel,  C.  R.  1894, 118.  194.) 

Phosphohypophosphotttiigstic  add. 

Potassium  sodium  1 

state,    9K,0,    NaiO, 
26WO,+23H20. 
Precipitate.      Easily    sol.    in    hot    H2O. 
(Gibbs,  Am.  Ch.  J.  7.  313.) 

Te(r(qihospho<6(rimidic  add, 

P4X4H407=P407Jl5g^J; 

Known  only  in  its  salts.    (Gladstone.) 


Silver  te^raphosphotefrlmidate. 

Ppt.    (Gladstone.) 

Phosphoiodic  add,  P^Ot,  18I^»+4H20. 

Decomp.  by  H|0.    (Chretien,  A.  ch.  1898, 
(7)  15.  389.) 

Ammonium  phosphoiodate,  4(NH4)20,  PxOs, 
18I,06+12HiO. 
Sol.  inH,0.   SI.  sol.  in  cone.    HtP04-hAq. 

(Chretien.) 


Lithium 


umpho8ph< 
lltiS. 


Loiodate,  3Li,0,  P,0,,  181,04+ 


Sol.  in  HaO.  SI.  sol.  in  cone.  H,P04-f-Aq. 
(Chretien.) 

Potassium  phosphoiodate,  4KsO,  PzO*. 
18I,0»-f5H20. 
Decomp.  by  a  small  amt.  of  H/)- sol.  in  a 
large  amt.     SI.  sol.  in  cone.   H»P04+Aq. 
(Chretien.) 

Sodium  j^osphoiodate,  dNajO,  PiO»,  ISIiOi 
+5H,0. 
Sol.  in  H2O.    SI.  sol.  in  oonc.  H,P04-|-Aq. 
(Chretien.) 

Phosphoiridic  add. 
See  Chlorophosphoiridic  add. 

Phospholuteotungstic  add,  H»PWf0it. 
See  under  Phosphotungstic  add. 

Phosphomolybdic  add,  PtOi,  I8M0O, 
+xH,0. 

"Phospholuteomolybdic  acid." 

Deliquescent.  Sol.  in  H|0  in  ail  propor- 
tions.   (Kehrmann,  Z.  anorg.  1894,  7.  418.) 

3H2O,  PjO*,  20MoO,+2lH,O.  Very  sol. 
in  H2O.  Sol.  in  ether.  By  evaporation  of 
H2O  solution  crystals  with  44HtO,  or  from 
a  strong  solution  in  cone.  HNOi+Ag,  with 
I9H2O,  are  obtained;  also  crystab  with  38, 
and  48H2O  are  known.  (Debray,  C.  R.  66. 
704.) 

According  to  Rammelsberg  (B.  10.  1776) 
formula  is  3H,0,  P,0*,  22M(K),. 

According  to  Gibbs  (Am.  Ch.  J.  8.  317) 
formula  is  3H2O.  P,0»,  24MoO,+59H,0. 

Finkener  (B.  11.  1638)  gives  the  formula  as 
3H,0.  P,0»,  24MoO,-f58H,0,  also  with 
29H,0. 

P,0»,  20MoO,-f  52H,0.  Sol.  in  dry  ether 
with  evolution  of  heat,  and  subsequ^t  separ- 
ation into  two  layers,  the  upper  consisting  of 
pure  ether,  and  lower  of  a  solution  of  add  in 
ether.  8p.  gr.  of  lower  layer,  when  sat.  at 
13"*,  is  1.3.  On  warming  lower  layer,  ether 
separates  out  and  forms  an.up]>^  ^^^'  '^^^ 
redissolves  on  cooling  and  shaking.  The  lower 
layer  is  insol.  in  HtO  and  misoible  with  al- 
cohol. Digi^j.ed  by  ^OOgie 
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100  pis.  ether  thus  diasolve  80.6  pts.  acid 
at  0**;  84.7  pts.  at  8.1**;  96.7  pts.  at  19.3**; 
103.9  pts.  at  27.4**:  107.9  pte.  at  32.9°.  (Par- 
mentier,  C.  R.  104.  688.) 

P,0,,  22MoO,-f  57H2O,  and  -h58H,0. 
(PohL  Dissert.  1906.) 

P,0,,  23MoO,+61H,0.    (Pohl.) 

P,0»,  24MoO,-f61H,0.  (Miolati,  C.  C. 
1908,  II.  789.) 

-f64Hrf).    (Pohl.) 

I>^ihomhopen(amolybdic  add. 

HJP,Mo50„-3H,0,  P,0»,  5MoO,. 
Not  known  in  free  state. 

Anunoniiiin  phosphomolybdate,  (NH4)20, 
PjOi,  2Mo08+2H,0. 

(Meschorier,  Dissert.  1894.) 

2(NH4)A  P«0*,  4MoO,-f5H20.  (Fried- 
heim,  Z.  anorg.  1894,  6.  33.) 

+6H,0.    (Perlberger,  Dissert.  1904.) 

(NHOaPO*,  llMoO,+6H,0. 

Formula  is  (NH4),P04,  lOMoOa+lJ^HA 
according  to  the  older  authorities. 

Scarcely  sol.  in  HsO  or  aqueous  add  solu- 
tions. Easily  sol.  in  ammonia,  and  alkalies + 
Aq.    (Svanberg  and  Struve,  J.  pr.  44.  291.) 

It  is  almost  completely  insol.  in  a  mixture 
of  (^H4)J^o04-^-Aq,  and  dil.  HNO.+Aq. 
Absolutely  insol.  in  a  dil.  nitric  acid  solution 
of  ammonium  nitrate.  (Richters,  Z.  anal.  10. 
*71.) 

Solubility  is  increased  even  in  presence  of 
ammonium  molybdate  and  free  HNOs  by 
HCl,  ammonium,  and  other  chlorides,  tar- 
taric add,  or  large  quantities  of  ammonium 
oxalate  or  dtrate.  Not  predpitated  in  pres- 
ence of  excess  of  HsP04.  (Fresenius,  Z.  anal. 
3»  110.) 

*  Sol.'in  10,000  pts.  H,0  at  16**;  in  6600  pts. 
HfO  containing  1  vol.  %  HNOi;  in  650  pts. 
HCl-hAq  of  1.12  sp.  gr.;  in  620  ots.  alcohol 
of  0.80  sp.  gr.;  in  190  pts.  HNO,+Aq  (sp. 
gr. « 1^)  at  50**;  in  5  pts.  cone.  H,S04  at  100**; 
m  3  pts.  NH4OH  -f  Aq  of  0.95  sp.  gr.  (Eggertz, 
J.  pr.  79.  496.) 

Sol.  in  21.186  pts.  H,0,  38,117  pts.  dil. 
alcohol,  ana  13,513  pts.  strong  tdcohol. 
(Hehner,  Analj-st,  1879.  23.) 

According  to  Sonnenschein,  the  solubility  is 
increaaed  by  much  HsO  or  alcohol,  alkaUne 
hydroxides,  carbonates,  ortho-,  pyro-,  and 
metaphosphates;  sodium  borate,  hyposul- 
phate^  thiosulphate,  acetate,  arsenate,  and 
arsemte;  potassium  sodium  tartrate,  ammo- 
nium o»uate,  orthophosphoric  acid,  and  sul- 
phuric add.  It  is  not  mcreased  by  ammo- 
nium molybdate  or  sulphate,  potassium  sul- 
phate, acid  tartrate,  acid  oxalate,  nitrate^  or 
chlorate,  iodide,  chloride,  or  bromide  |  sodium 
bromide  or  nitrate;  nitric,  hydrocblonc,  boric, 
tartaric,  oxalic,  and  dilute  sulphuric  adds. 
(Sonnenschein,  J.  pr.  68.  342.) 

Sol.  in  hot  HxO.  Sol.  m  cold  caustic 
alkaUes,  alkali  caibonates,  and  phosphates, 


NH4CI,  and  (NH4),C,04+Aq;  si.  sol.  in 
(NH  J,S04,  KNOi,  and  KCl-hAq;  vety  si.  sol. 
in  NH4N0,H-Aq.  Sol.  in  K,S04,  Na,S04, 
NaCl,  MgCU,  H,S04,  HCl,  and  cone,  or  dil. 
HNO,-hAq. 

Presence  of  (NH4)8Mo04  totallv  changes 
the  effect  of  add  liquids;  insol.  in  dil.  HNO|  or 
H,S04+Aq  containing  (NH4)tMo04,  but 
somewhat  sol.  in  HCl-f-Aq,  even  in  presence 
of  that  salt.  Tartaric  acid  and  similar  organic 
substances  totally  prevent  the  predpitation 
of  this  salt.  (Eggertz  in  Fresenius'  Quant, 
anal.) 

5(NH4),0,  48MoO,,  2P,05+17H,0- 
3(NH4),0,  24MoO,,  P,0,+2(NH4)20,  H,0, 
24MoO,,  P,O54-16H,0.  Formula  of  above 
salt  according  to  Gibbs. 

3(NH4),0,   22M0O,,    P,04+9H,0,   or 
12H,0. 

8(NH4)tO,  HA  6OM0O,,  3P,06+11H,0. 
SI.  sol.  in  H,0. 

3(NH4),0,  I6M0O,,  P,0»H-14H,0.  Insol. 
in  cold,  sol.  with  decomp.  in  hot  H2O.  Sol. 
in  NH40H+Aq.    (Gibbs,  Am.  Ch.  J.  3.  317.) 

5(NH4)A  P,0,,  I6M0O,.  (Meschoirer, 
Dissert.  1894.) 

3(NH4)20.  P2O6,  18MoO,+14H,0.  Sol. 
in  H2O.  The  aqueous  solution  is  stable  at 
ordinarv  temp,  for  several  days,  but  when 
warmea  ordinary  ammonium  phosphomolyb- 
date  separates.  (Kehrmann,  Z.  anorg.  1894, 
7.  414.) 

3(NH4)20,  PjO»,  28MoOiH-8H20.  100  g. 
HfO  dissolve  0.0238  g.  at  15^  1  pt.  is  sol.  at 
16*  in  4206  pte.  H,Oj7300  pte.  6%  NH4N0,+ 
Aq;  4930  pts.  1%  HN0|+Aq.  (de  Luochi, 
Rasa.  Min.  1910,  82.  21.) 

9(NH4)20,  2P2O1,  28MoO,+8H20.  (Mes- 
choirer, Dissert.  1894.) 

Ammonium  diphosphopentomolybdate, 

2(NH4)sP04, 5MoO,-f  7H,6  =3(NH4)20, 
5MoO,,  P204+7H,0. 

Easily  sol.  in  hot,  less  in  cold  H2O.  (Zenk- 
ner,  J.  pr.  68.  266.) 

5(NH4)20,  H,0.  lOMoOi,  2P2O5+6H2O 
=3(NH4)20,  5MoO,,  P206-h2(NH4)20,  H,0, 
5MoOs,  P204H-6H20.  Sol.  in  H2O.  (Gibbs, 
Am.  Ch.  J.  1896, 17.  87.) 

-f8H20.    (Perlberger.) 

-fl8H20.  (Mazzuchelli  and  Zangrilli, 
Gazz.  ch.  it.  1910.  40.  (2)  65.) 

6(NH4)iO,  P,0,,  10MoO,+13HA  and 
+14HiO.    (Perlberger,  Dissert.  1904.) 

Ammonium  barium  phosphomolybdate, 
3(NH4)20,  30BaO,  PjO*,  30MoO,. 
Insol.  precipitate.     (Seligsohn,  J.  pr.  67. 

478.) 

Ammonium  cadmium  phosphomolybdate, 
5(NH4)20,  CdO,  P2O.,  6MoO,+8H20. 

(Periberger,  Dissert.  1904.) 

3(NH4)2,  2CdO,  2P2O4,  9MoOa4141H20. 
(Perlberger.)         Digitized  by  VjOOQIC 
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Ammonium  cobaltous  phosphomolybdate, 
(NH4),0,  2CoO,  PtO,,  5MoO,4-10H,O. 

Decomp.  by  cold  HjO.  Sol.  in  acids  and 
hot  H,0.    (Amfeld,  Dissert.  1898.) 

4(NH4),0,  a>0,  2P,0»,  10MoOs+12H,O. 
SI.  sol.  in  cold,  easily  sol.  in  hot  H^O.  (Am- 
feld.) 

Ammonium  manganous  phosphomolybdate, 
(NH4)/),  2MnO,  P,04,  5MoO,+20H,O. 

Decomp.  by  H^O,  but  dissolves  clear  on 
heating.    (Arnfeld.) 

4(XH4)iO,  MnO,  2P,0»,  10MoOa+13H,O. 
(Amfeld.) 

5(NH4)A  lOMnO.  2P,05,  20MoO,+ 
lOHjO.  Very  si.  sol.  in  H,0.  (Gibbs,  Am. 
Ch.  J.  1895,  17.  87.) 

Ammonium    nickel    phosphomolybdate, 
(NH4),0,  2NiO,  P,06,  5MoO,-f  10H,O. 

Decomp.  by  cold,  but  sol.  in  hot  HjO. 
(Amfeld.) 

(NH4)20,  NiO,  2P,0*,  10MoO,-fl2H,0. 
Very  sol.  in  H,0.    (Amfeld.) 

Ammonium    potassium    phosphomolybdate, 
6(NH4)A    15K,0,    2P2O6,    60MoO,+ 
12H,0. 
Sol.  in  HjO.    Insol.  in  alcohol.    (Seligsohn, 
J.  pr.  67.  477.) 

Ammonium  sodium  phosphomolybdate, 

6(XH4)A    15Na,0,   2P,0.,   60MoO,-f 
18H,0. 
Sol.  in  much  boiling  H3O.    Insol.  in  alcohol. 
(Seligsohn,  J.  pr.  67.  474.) 

Barium  phosphomolybdate,  3BaO,  PsOs, 
24MoO,-fxH,0. 
Moderately  sol.  in  cold,  very  easily  sol.  in 
hot  HiO.  Decomp.  in  aqueous  solution  at 
ordinary  temp,  on  standmg.  (Kehrmann, 
Z.  anorg.  1894,  7.  414.) 

Cssium    phosphomolybdate,    3CsiO,lP20ft, 
6MoO,-f8H,0. 
Ppt.    (Ephraim,  Z.  anorg.  1910,  65.  240.) 
2Cs,0,  PjOft,  14MoO,+3HiO.    Difficultly 

sol.  in  IIjO.    (Ephraim.) 

3C8A    P,0,,    21MoO,-f-4H,0    (?). 

(Ephraim.) 

Calcium  potassium  phosphomolybdate,  2CaO, 
3KA  2P,0»,  10MoO,+22H,O. 
(Friedheim,  Z.  anorg.  1893,  4.  293.) 

Cobaltous  phosphomolybdate,  2CoO,  P^Os, 
4MoO,-hxH,0. 

(Amfeld,  Dissert.  1898.) 

3CoO,  PaO*,  5MoO,-h  16,^11  A  and-|-17J^ 
H,0.    Extremely  sol.  in  HjO.    (.Vmfold.) 

3Cof),  P/)s,  18Mo()3+3HH30.  Sol.  in 
H,0.    (Amfeld.) 

3Co(),  P/)»,  24MoO,-f 5KH,(),  and-f00H,O. 
Sol.  in  H,().    (Arnfeld.) 


Cobaltous  potassium  nhosphomolybdate, 
KA  2CoO,  PA,  5MoO,-hl5H,6. 
(Amfeld.) 

4KA  CoO,  2P,0,,  10MoO,+12H,O.  SI. 
sol.  in  cold,  easily  sol.  in  hot  HaO.    (Amfeld.) 

Croceocobaltic  phosphomolybdate,  24MoOfc 
PjO*,    [CofNH,)4(NO,),),0,    2H,0+ 
21H,0. 
SI.  sol.  in  cold,  easily  in  hot  HjO.    (Gibbs, 

Am.  Ch.  J.  3.  317.) 

Gold  phosphomolybdate  ammonia.  12AuiOh 
7P,06,  3MoO,,  24NH,-h21HA. 
Insol.  in  H,0.    (Gibbs,  Am.  Ch.  J.  18&5, 
17.  172.) 

Gold  sodium  phosphomdybdate  ammonii, 
5AU2O,,  Na/),  P,0*,  llMoO^  15XH,+ 
10H,O. 
Sol.indil.HCl.   Ahno8tinaol.inXH40H+ 

Aq.    (Gibbs.) 

Lead  nhosphomolybdate,  23PbMo04,  PiO^ 
2PbP04-f7H,0. 
Sol.  in  500,000  pte.  H,0.  Insol.  in  XH/)H 
+Aq.  Easily  sol.  in  KOH,  NaOH,  or  HNO, 
-|-Aq;  somewhat  leas  sol.  in  HCjHiOt+Aq. 
(Beuf,  BuU.  Soc.  (3)  8.  852.) 

Lithium  phosphomolybdate,  12LitO,  4PsOh 
5MoO,-hl8H/). 

Partially  sol.  in  HjO.  (Ephraim,  Z.  anorg. 
1909,  64.  233.) 

3LiA  P«0»,  5MoO,-f  16H,0.    Ppt. 
(Ephraim,  Z.  anorg.  1910,  65.  233-6.) 

3LiA  i^A,  5MoO,-f  17HA    I^t.    (E.) 

5y  A  2Pt05,  8MoOi+28H,0.  bkeHy  soL 
in  HA    (E.) 

3U,0,  PjOft,  12MoO,+18H,0.    Ppt.   (E. 

3UA  PtO,,  18MoO,-h27H,0.  SoL  in 
H,0.    (E.) 

Manganous  phosphomolybdate,  3MnO,  PjO^ 
5MoO,-h20H,O. 

Very  sol.  in  H2O.  SI.  sol.  in  alcohol.  (Aro- 
feld.) 

3MnO,  PA,  18MoO,-f38H,0.  SoL  in 
H2O.       (Amfeld.) 

3MnO,  PjOt,  24MoO,+58HA  and-MO 
H2O.    Easily  sol.  in  H,0.    (Amfeld.) 

Manganous    potassium    phosphomolybdate, 
2MnO,  3K,0,  2P,Os,  10MoO,+30HA 
Sol.  in  hot  HA    (Amfeld.) 

Manganous  sodium  phosphomolybdate, 
7MnO,  9Na,0,  2PiO»,  22MoO,-|-57lW) 
Nearly  insol.  in  cold  HA.    Sol.  in  bofliof 
H,0  but  decomp.  thereby.    (Gibbe,  Am.  Ch. 
J.  1895,  17.  85.) 

Nickel  phosphomolybdate,  2XiO,   P5O*. 
4MoO,+xH,0. 

Ppt.    (Amfeld.) 

3Xi(),  PjO»,  5MoO.-f  20HA.  Decomp.  br 
H/).    (Amfeldii)zedby^OOgie 
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3NiO,  P^ft-  18MoO,-f34H,0.  Sol.  in 
H^.    (Arnfeld.) 

3XiO,  P/)»,  24MoO,+58H,0,  andH-60H,O. 
Efflorescent.    Sol.  in  H,0.    (Amfeld.) 

Nickel  potassium  phosphomolybdate,  KsO, 
2XiO,  P,04,  5MoO,-f  13H,0. 

Decomp.  by  cold  HjO,  but  goes  into  solu- 
tion by  boiling.    (Amfeld.) 

4KA  NiO,  2P,05,  10MoO,+12H,O.  Sol. 
inHjO.    (Arnfeld.) 

Potassiiun   phosphomoiybdate,    KtP04, 
llMoO,+li^H,0=3KA  PjO,,22MoO, 
+311,0. 

Insol.  in  HsO.  Eaaily  sol.  in  alkalies. 
(SvanbecK  and  Struve.) 

100  g.  H,0  dissolve  0.007  g.  at  30**;  100  g. 
lOC;  HXO,-hAq  dissolve  0.204  g.  at  30^. 
(Donk,  Bull.  90,  Bur.  of  Chem.,  U.  S.  Dept. 
of  .\gnc.  1906.) 

According  to  older  authorities  the  formula 
is  KJ>04,  10MoO,-f  1  ^H,0. 

-|-6H,0.    (Rammelsberg.) 

2KA  HiO,  24MoO,,  P,0,-f  3H,0.  SI.  sol. 
in  cold  H,0. 

5KA  H,0,  44MoO,,  2P,0»-f21H20. 
(Gibbs,  Am.  Ch.  J.  8.  317.) 

SKA  PiOi,  18MoOi4-llH,0,  and  +16H,0 
(Elias.) 

-|-14HtO.  SI.  sol.  in  cold,  very  easily  sol. 
in  hot  HtO.  Can  be  cryst.  from  hot  HjO. 
(Kehrmann,  Z.  anorg.  1894,  7.  416.) 

3K,0.  P,0»,  17MoO,-hl2H,0.  Moder- 
ately  sol.  in  HjO.    (Elias,  Dissert.  1906.) 

5K,0,  P,Oft,  17MoO,+xH,0.  Aqueous 
solution  decomp.  rapidly  in  the  cold.  (Kehr- 
mann, Z.  anorg.  1894,  7.  423.) 

4KA  2H,0,  9MoO,,  P,0,+18H,0. 
(Zenlaier.) 

5K,0,  HaO,  lOMoOs,  PjO»+19H20.  Eas- 
ily sol.  in  H,0.    (Rammelsberg,  B.  10.  1776.) 

6K,0  15MoOi,  PtO».  Insol.  in  H,0.  Sol. 
in  KOH-|-Aq.    (Rammelsberg.) 

K/),  P,0*,  2MoO,-hl3H,0.  Very  sol.  in 
H/).    (Friedheim,  Z.  anorg.  4.  287.) 

2K,0,  P,0»,  4MoOa+8H20.  Sol.  in  H,0. 
(Friedheim.) 

Patissinm  (Jtphosphopentomolybdate,  3K20, 
PsO*,  5MoO,-|-7H,0. 

Sol.  in  H,0;  precipiUted  by  HXO,  or  HCl 
+Aq.    (Zenkner,  J.  pr.  68.  261.) 

2K/),  P,0»,  5MoO,-f  6H2O.    (Friedheim.) 

Potassium  dtphosphopenitimolybdate  nitrate, 
2K»P04,  5MoO|,  6KNO,H-9H,0. 
(Debray,  C.  R.  66.  706.) 

Rubidium  phosphomolybdates: 

7Rb/),  PtOs,  22MoO,+12H20;  3Rb,0, 
P,0»,20MoO,-f  12HaO;6Rb50,*P20ft,  I8M0O, 
+IOH2O;  5Rb,0.  2P,0»,  9MoO,-hl3H20; 
7Rb/),  3PiO»,  lOMoOa-hlSHjO.  (Ephraim, 
Z.  anorg.  1910,  66.  237-9.) 


Silver  phosphomolybdate,  7Ag20,  PiOe, 
20MoO,+24H,O. 

Ppt.    Sol.  in  dil.  HNO,+Aq,  forming— 

2Ag,0.  PiOft,  20MoO,+7H2O.  SI.  sol.  in 
HjO.    (Rammelsberg.) 

Formula  of  first  salt  is — 

7Aff,0,  22MoOit  P,06+ 14H,0.  Sol.  in  hot 
H2O,  but  solution  is  quickly  decomp.  (Gibbs, 
Am.  Ch.  J.  8.  317.) 

7Ag,0,  PjO*,  24MoO,.  Ppt.  (Miolati,  J. 
pr.  1908  (2)  77.  451.) 

Stiver  (itphosphopentomolybdate, 
Ag..\!o6P202,+7H20. 
Easily  sol.  in  H,0.    (Debray,  C.  R.  66. 705.) 

Sodium  phosphomolybdate. 

Sol.  in  H2O  and  HNO|-f  Aq.  (Sonnen- 
schein,  A.  104.  45.) 

Na,0,  5H5O,  P2O5,  18MoO,-fxH,0. 

2Na,0,  4H26,  P,0»,  18MoO,+irH,0. 

3Na,0,  P,0,,  18MoO|-|-26H,0.  (Fried- 
heim.) 

3Na20.  P,Oft,  24MoO|-h42H20.  (Rosen- 
heim and  Pinsker,  Z.  anorg.  1911,  70.  79.) 

Sodium   (ftphosphopen^omolybdate,    3Na20, 
P,Oa,  5MoO,-f  I4H2O. 
Easily  sol.  in  HgO.    (Debray.) 

Sodium  auramine  phosphomolybdate,  NajO, 
5Au,0,,  2P,05,  llMoO,,  15NH,. 
Sol.  in  hot  H2O.    Very  sol.  in  hot  HCl. 
(Gibbs,  Am.  Ch.  J.  1895,  17.  171.) 

Af  etaphosphomolybdic  acid. 

Ammonium   monometophosphomolybdate. 
3(NH4),0,  4NH4PO,,  10MoO,H-9H,O. 
Very  sol.  in  H,0.     (Gibbs,  Am.  Ch.  J.  7. 
392.) 

Barium    Aexafiietophosphomolybdate,    BaO, 
Ba,(POa)e,  14MoO,H-55H20. 
Sol.  inH,0.    (Gibbs.) 

Ptmpliosphoiiitryllc  add,  PsHNOi^^ 
PjOsj^ 
Not  known  in  free  state. 

Ammonium  p2/^ophosphonitrylate, 
p  o  ONH4 

Insol.  but  gradually  decomp.  by  HgO. 
(Gladstone.) 

Potassium ,  KP2NO4. 

insol.  in  H2O.    (Gladstone.) 

Silver ,  AgP:jN04. 

Ppt.  Digitized  by  VjOOQ  IC 
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Triphosphonitrilic  chloramide, 

P,N,Cl4(NH,)2. 
Sol.  in  HsO  without  decomp.;  sol.  in  ether, 
alcohol;  si.  sol.  in  benzene.    (Stokes,  Am.  Ch. 
J.  1895,  17.  287.) 

Trtphosphonitrilic  (e/rachlorhydrin, 

p,n;ci40,h,. 

Sol.  in  ether,  alcohol,  and  HsO;  insol.  in 
benssene  and  CSt.  (Stokes,  Am.  Ch.  J.  1805, 
17.  286.) 

Tn'phosphonitrilic  chloride,  P»NsCle. 

Sol.  in  glacial  acetic  acid  and  HjSOa.  100 
pto.  ether  dissolve  46.5  pts.  at  20**.    (Liebig.) 

Insol.  in  light  petroleum:  sol.  in  benzene. 
(Stokes,  Am.  Ch.  J.  1897, 19.  783.) 

Te^raphosphonitrilic  chloride,  P4N4CI8. 

Sol.  in  alcohol,  ether,  benzene,  HtS04.  SI. 
sol.  in  HsO  with  decomp.  100  pts.  ether  dis- 
solve 12.3  pts.  at  20**.  rStokes,  Am.  Ch.  J. 
1896, 17.  281.) 

PcTitophosphonitrilic    chloride,     (PNClj)*- 
P»N»Cl,o. 
Sol.   in  benzene,  li^t  petroleum,   acetic 
acid,  ether,  CSj;  insol.  in  HfO.    (Stokes,  Am. 
Ch.  J.  1897,  19.  790.) 

^Texaphosphonltrilic  chloride,  (PNCls)c» 
PeN«Cl„. 
Sol.  in  benzene,   light  petroleum,   ether, 
CSi;  insol.  in  H,0.    (Stokes.) 

£reptonho8nhonitrilic    chloride,    (PNClt)?  == 

Sol.  in  benzene,  light  petroleum,  ether, 
CSj;  insol.  in  HjO;  sol.  in  alcohol  with  decomp. 
(Stokes.) 

PoZvphosphonitrilic  chloride,  (PNCls)a;. 

Depolymerizes  on  distillation;  insol.  in 
benzene  and  light  petroleum  and  all  neutral 
solvents;  sol.  in  HtO  with  decomp.    (Stokes.) 

Phosphonitrilochloramide,  P3N2Cls(NHs). 

Slowly  sol.  in  H2O  with  decomp.  Insol. 
in  ether  and  CSj.  SI.  sol.  in  boiling  CCI4. 
(Besson  and  Rosset,  C.  R.  1908,  146.  1149.) 

niosphonium  bromide,  PHiBr. 

Decomp.  violently  by  HjO. 

Phosphonium  chloride,  PH4CI. 
(Ogier,  BuU.  Soc.  (2)  82.  483.) 

Phosphonium    titanium    chloride,    2PH4CI, 
3TiCl4. 
Decomp.  bv  HjO,  HCl,  or  alkalies  +Aq. 

•^      -) 


Phosphonium  iodide,  PH  J. 

Decomp.  by  HjO,  alkalies,  alcohol,  etc. 
(Rose,  Pogg.  46.  636.) 

Decomp.  by  PCI..    (Wilde,  B.  16. 217.) 

Phosphonium  8ul]duite  (?). 

Deliquescent;  very  unstable.  (BeaBon, 
C.  R.  109.  644.) 

Phosphoramide,  P(NHt)t. 

Insol.  in  NH4Br,  3NH,;  sol.  in  NH4i,  SNH*. 
(Hugot.  C.  R.  1905, 141.  1235.) 

Phosphortrtamide,  PONiHe. 

See  Phosphoryl  truunide. 
Phosphoric  add,  anhydtmu,  PsOi. 

See  Phosphorus  perUojide. 
M6<(qihosphoric  add,  HPOi. 

Sol.  in  HsO.  Not  isolated.  (Fldtmann, 
Pogg.  78.  362.) 

Deliquescent.  Sol.  in  HtO,  but  aqueom 
solution  decomp.  into  H»P04,  slowly  m  the 
cold,  but  more  rapidly  on  heating.  Come, 
solutions  decomp.  more  rapidly  than  whcD 
dU.    (Giran,  A.  ch.  1903,  (7)  80.  203.) 

Insol.  in  liquid  COs.  (Btlchner,  Z.  i^ys. 
Ch.  1906,  64.  674.) 

Dimekxpliosphotic  add,  HtPtOt. 

Not  isolated.    (Fleitmann.) 

TnmekxpliQBphone  add,  HiPtOi . 

Sol.  in  HjO;  the  solution  is  permanent  in 
the  cold,  but  on  evaporation  it  is  quickly  de- 
comp. to  HjP04. 

Tetram^aphosphoric  add,  H4P40it. 

Not  isolated. 

Hexametaphosphonc  add,  H«PtOu. 
(Glacial  phosphoric  add.) 

DeUauescent:  easily  sol.  in  H,0  with  evohi- 
tion  of  neat  ana  conversion  into  H1PO4.  Not 
easily  sol.  in  presence  of  sliidit  impuritieB. 

Insol.  in  liquid  NHi.  (Gore,  Am.  Ch,  J. 
1898,  20.  828.) 

OrtAophosphoric  add,  HaPOi. 

Very  sol.  in  HjO. 

100  pts.  of  the  solution  contain  at: 
26.23**      27.02**      29.42'      29.77** 
95.9         95.98       96.15-      96.11  pts.  HiPO,, 

37.65**      39.35**      42.30**  (mpt.) 
97.8         98.48         100  pts.  H»P04. 
(Smith  and  Menziee,  J.  Am.  Chem.  Soo.  1900| 
81. 1186.) 

See  also  imiPO^-^Hfi,  and  2HaP04+ 
H,0. 

Sp.  gr.  of  HtP04+Aq  contaimng: 

10       20       30       40        50    %P/)i. 
1.1      1.23     1.39      1.6     1.86 
Digitize.  (Dalton.)gie 


PHOSPHORIC  ACID 


673 


Sp, 

gr.  of  H J*04  +Aq, 

Sp-gr. 

%PtO, 

Sp.gr. 

%PiO, 

8p.gr. 

%PiO, 

1.508 

49.60 

1.328 

36.15 

1.144 

17.89 

1.492 

48.41 

1.315 

34.82 

1.136 

16.95 

1.476 

47.10 

1.302 

33.49 

1.124 

15.64 

1.464 

45.63 

1.293 

32.71 

1.113 

14.33 

1.453 

45.38 

1.285 

31.94 

1.109 

13.25 

1.442 

44.13 

1.276 

31.03 

1.095 

12.18 

1.434 

43.95 

1.268 

30.13 

1.081 

10.44 

1.426 

43.28 

1.257 

29.16 

1.073 

9.53 

1.418 

42.61 

1.247 

28.24 

1.066 

8.62 

1.401 

41.60 

1.236 

27.30 

1.056 

7.39 

1.392 

40.86 

1.226 

26.36 

1.047 

6.17 

1.384 

40.12 

1.211 

24.79 

1.031 

4.15 

1.376 

39.66 

1.197 

23.23 

1.022 

3.03 

1.360 

39.21 

1.185 

22.07 

1.014 

1.91 

1.356 

38.00 

1.173 

20.91 

1.006 

0.79 

1.347 

37.37 

1.162 

19.73 

1.339 

36.74 

1.153 

18.81 

... 

... 

(WattB,  C.  N.  12. 160.) 

Specific  gravity  of  H|PO«+Aq  cx)ntaining: 
6  12  18      %H,P04, 

1.0333      1.0388      1.1065 

24  36  54      %BtP04. 

1.1463      1.2338      1.3840 

(Schiff,  A.  113.  183.) 

Sp.  gr.  of  Ha^4+Aq  at  15*.   a=8p.  gr.  if  % 
is  PjO*;  b=8p.  gr.  if  %  is  H,P04. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 


1.009 
1.017 
1.025 
1.032 
1.039 
1.047 
1.055 
1.063 
1.071 
1.060 
1.089 
1.098 
1.106 
1.115 
1.124 
1.133 
1.142 
1.151 
1.161 
1.171 
1.182 
1.192 
1.202 
1.212 
1.223 
1.233 
1.244 
1.254 
1.265 
1.277 


1.0054 
1.0109 
1.0164 
1.0220 
1.0276 
1.0333 
1.0390 
1.0449 
1.0506 
1.0567 
1.0627 
1.0688 
1.0749 
1.0811 
1.0874 
1.0937 
1.1001 
1.1065 
1.1130 
1.1196 
1.1262 
1.1329 
1.1397 
1.1465 
1.1534 
1.1604 
1.1674 
1.1745 
1.1817 
1.1889 


31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


288 
299 
310 
321 
333 
345 
357 
369 
381 
393 
407 
420 
432 
445 


1.1962 
1.2036 
1.2111 
1.2186 
1.2262 
1.2338 
1.2415 
1.2493 
1.2572 
1.2651 
1.2731 
1.2812 
1.2894 
1.2976 
1.3059 
1.3143 
1.3227 
1.3313 
1.3399 
1.3486 
1.3573 
1.3661 
1.3750 
1.3840 
1.3931 
1.4022 
1.4114 
1.4207 
1.4301 
1.4395 


Schiff,  calculated  by  Gerlach,  Z.  anal.  8. 292.) 


Sp.  gr.  of  HJP04+Aq  at  17.5*. 


.% 

8p.  gr. 

p^. 

8p.gr. 

\p% 

Sp.gr. 

1 

1.007 

24 

1.208 

47 

1.476 

2 

1.014 

25 

1.219 

48 

1.491 

3 

1.021 

26 

1.229 

49 

1.505 

4 

1.028 

27 

1.240 

50 

1.521 

5 

1.036 

28 

1.250 

51 

1.536 

6 

1.044 

29 

1.261 

52 

1.551 

7 

1.053 

30 

1.272 

53 

1.566 

8 

1.061 

31 

1.282 

54 

1.581 

9 

1.070 

32 

1.293 

55 

1.597 

10 

1.078 

33 

1.304 

56 

1.613 

11 

1.086 

34 

1.315 

57 

1.629 

12 

1.095 

35 

1.326 

58 

1.645 

13 

1.103 

36 

1.338 

59 

1.661 

14 

1.112 

37 

1.350 

60 

1.677 

15 

1.120 

38 

1.362 

61 

1.693 

16 

1.129 

39 

1.374 

62 

1.709 

17 

1.139 

40 

1.386 

63 

1.725 

18 

1.148 

41 

1.398 

64 

1.741 

19 

1.158 

42 

1.410 

65 

1.758 

20 

1.168 

43 

1.423 

66 

1.775 

21 

1.178 

44 

1.436 

67 

1.792 

22 

1.188 

45 

1.448 

68 

1.809 

23 

1.198 

46 

1.462 

(Hager,  Adjumenta  varia,  Leipzig,  1876.) 

Table  for  correction  to  be  added  or  subtracted 
for  1^  change  in  t^nperature. 


%  P^. 


10-14 
15-25 
26-35 


Corr. 


0.00035 

0.0004 

0.00052 


%P«0, 


36-45 
46-55 
56-68 


Corr. 


0.00068 

0.00082 
0.001 


(Hager.) 
Sp.  gr.  of  HtP04+Aq. 


G.-equivaIent8 
HtPO«  per  litre 


0.002572 

0.005142 

0.01025 

0.02042 

0.03056 

0.04065 

•J.v307 

0.10046 

0.19951 

0.29716 

0.49057 

0.5070 

5.0700 


17.714 

17.706 

17.685 

17.683 

17.687 

17.704 

17.663 

17.696 

17.749 

17.701 

17.719 

17.58 

17.84 


Sp.  gr.  t**/^* 


1.001552 

1.0003051 

1.000595 

1.001158 

1.001708 

1.002252 

1.002790 

1.005412 

1.010560 

1.015584 

1.025469 

1.02627 

1.25162 


(Kohlrausoh,  W.  Ann.  1894,  68.  29.) 

Miscible  with  cone.  HCjHiOj+Aq.  Sol. 
in  30  pts.  warm  creosote. 

1  cc.  of  a  sat.  solution  of  ether  in  HsQ  dis- 
solves 0.0886  grains  R^PO^y^^^^^S^^ 
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I  cc.  of  a  sat.  sdution  of  HtO  in  ether  dia- 
aohres  0.000033  grams  HsPO*. 

Solutions  of  HsPOi  in  HjO  containing  less 
than  0.434  grams  acid  per  1  cc.  lose  an  insig- 
nificant amount  of  acid  to  ether  when  agi- 
tated therewith.  (Berthelot,  C.  R.  1896, 123. 
345.) 

The  composition  of  the  hydrates  formed  by 
HjPOi  at  different  dilutions  is  calculated  from 
determinations  of  the  lowering  of  the  fr.-pt. 
produced  by  HjP04  and  of  the  conductivity 
and  sp.  gr.  of  H|P04+Aq.  (Jones,  Am.  Ch. 
J.  1905,  84.  331.) 

10H,PO4-fH,O.    Solubility  in  HtO. 
100  pts.  of  the  solution  contain  at: 

24.11^      24.38*'     24.40° 

94.78        94.80       94.84  pts.  HjPO*, 

24.81°      25.41°     25.85° 
94.95        95.26       95.54  pts.  HaPO*. 
(Smith  and  Mensies,  J.  Am.  Chem.  Soo.  1909, 
81. 1186.) 

2HJ>04-hH,0.    Solubility  in  H,0. 
100  pts.  of  the  solution  contain  at: 
—16.3*    0.5°  14.95°  24.03°  27.0° 

76.7    78.7  81.7      85.7      87.7  pts.  HJ>04, 

29.15°     29.35°  (mpt.) 
90.5         91.6     ptB.H;POi, 

28.5"       27.0°      25.41° 

92.5        93.4        94.1  pts.  H,P04. 


Retroflex  part  of  curve. 
(Smith  and  Mensies,  J.  Am.  C^em.  Soc.  1909, 
81. 1186.) 

Pyrophos^oric  add  (Diphbsphoiic  add), 

Very  soL  in  HtO.  The  solution  may  be 
kept  without  clumge,  but  on  heating  it  is 
converted  into  HtP04. 

The  acid  in  solution  gradually  changes  to 
HjP04;  the  conversion  being  more  rapid  with 
more  concentrated  solutions.  (Montemartini 
and  Egidi,  Gazz.  ch.  it.  1902,  32.  (1)  381.) 

Phosphoric  add,  HtPtOg  (7). 
Sol.  in  HtO.    (Joly,  C.  R.  100.  447.) 

Plios[diates. 

The  phosphates  of  NH4.  K,  Na,  Li,  Cs,  and 
Rb  are  sol.  in  HtO,  with  the  exception  of 
certain  metaphosphates;  the  other  phosphates 
excepting  neutral  Tl  salts,  are  nearly  insol.  in 
HtO,  excepting  when  an  excess  of  HjP04  is 
present.    The  latter  are  all  sol.  in  HNO»-f  Aq. 

(a)  Metapho8]duite8. 

M onometaphosiduites.  Only  alkali  mono- 
metaphosphates  are  known,  and  they  are  all 
insol.  in  HiO.  • 


i>imetaphos]duites.  Alkali  dimetaphos- 
phates  and  some  doublt  salts  containing  an 
alkali  as  one  of  the  bases  are  sol.  in  HsO,  the 
rest  are  si.  sol.  or  insol.  in  HtO. 

rrimetapho8]duites.  All  salts  are  soL  in 
H,0. 

Te/rametaphosiduites.  The  alkali  salts  are 
sol.  in  HtO,  the  others  are  insol. 

Ifexametaphosphates.  The  alkali  salts  are 
sol.,  the  others  insol.,  in  HjO,  but  are  mostly 
sol.  in  Na  hexametaphosphate-f-Aq. 

(6)  Orthophospiiates.  K,  Na.  Li,  Cs,  and 
Rb  orthophosphatcs  are  sol.  in  HtO.  All  the 
others  are  insol.  in  HtO,  but  sol.  in  excess  c4 
H1PO4,  and  HNOi+Aq;  less  easily  sol.  in 
HCtHjOtH-Aa.  Pb,  Al,  and  Fot  phosphates 
are  insol.  in  HCtH|0,-f  Ao.  SI.  sol.  in  XH4 
salts -hAq,  especially  NH4Cl-f  A(^,  from  which 
solution  they  are  pptd.  by  NH40H-f  Aq. 
Orthophosphates  insol.  in  HtO  are  also  insM. 
in  an  excess  of  alkali  orthophosphates -|-Aq. 

All  orthophosphates  are  insol.,  or  ver>^  si. 
sol.  in  alcohol. 

(c)  Pyrophos]duites.  Alkali  pyrophos- 
phates are  sol.  in  HtO;  the  others  are  insd. 
m  HjO,  but  are  mostly  sol.  in  an  excess  of  Na 
pyrophosphate  -h  Aq . 

Aluminum  metophosiduite,  Alt(POt)«. 

Insol.  in  HtO  and  cone,  acids.  (Maddrell, 
A.  61.  59.) 

Aluminum    ortAophosiduite,    basic,    3AltO«, 
PtO.+lSHtOT 

Min.  Evansite. 

4AltO,,  3Pt05+18HtO.  Ppt.  InsoL  in 
HtO.    (Rammelsberg.) 

2AltO,.PtO». 

-|-3HtO.    Min.AngeliU. 

•fSHtO.  Min.  KalaiU  (Turquense),  SoL 
in  HCIH-Aq. 

+6HtO.  Decomp.  by  HtO.  (Hautefeoille, 
J.pr.  (2)37.  111.) 

Min.  PeganiU.  More  or  less  sol.  in  HO* 
and  HNOs+Aq. 

-hSHtO.    Ppt.    (Munroe,  A.  159.  278.) 

Min.  Pischente.  SI.  attacked  by  HCl  or 
HNO,+Aq;  sol.  in  HtS04-f  Aq. 

3AltO,,  2Pt06-|-8HtO,  or  12H,0.    Sol.  in 
acids,  even  after  ignition.    (Millot,  C.  R.  81    - 
89  ) 

-flOHtO.  Min.  CiBruUolactiU.  SoL  ia 
acids. 

-fl2H,0.    Min,  WaveUiU,  \ 

Aluminum  or^phosphate,  Alt(P04)t. 

Crystalline.    Not  attacked  by  cone.  HCl  or 
HNO,+Aq,  difficuHly  by  hot  oonc.  H,S04.    i 
(de  Schulten,  C.  R.  98:  1583.) 

Ignited  Alj(P04)t  is  si.  decomp.  by  HjO.  bo    ^ 
that  solubility  determinations  are  vanable. 
For  an  extended  discussion,  see  ori^nal  paper.     | 
(Cameron  and  Hurst,  1904,  26.  898.)  . 


PHOSPHATE,  AMMONIUM 


676 


-|-4HsO.  Easily  sol.  in  mineral  acids,  insol. 
in  acetic  and  o^er  organic  acids.  Easily 
sol.  in  KOH-f  Aq,  but  is  reprecipitated  by 
NH4C1+Aq.  Sol.  in  NH40H+Ack  Sol.  in 
a  large  amount  of  alum+Aq  (Rose),  in 
aluminum  acetate  and  other  aluminum  salts 
-f-Aq  (Fleischer,  Z.  anal.  6.  28).  More  s^l. 
than  ferric  phosphate  in  ammonium  oxalate 
or  citrate+Aq.    (Millot.) 

Acid  INH4  citrate -fAq  dissolves  3%  of  the 
PjO*;  neutral  NH4  citrate -f-Aq  dissolves  6.6  % 
of  the  FjO*;  ammoniacal  NH4  citrate  H-Aq 
dissolves  completely  in  25  min.  (Erlenmeyer, 
B.  14.  1869.) 

Sol.  in  Nit40H-|-Aq,  especially  in  presence 
of  alkali  phosphates,  (de  Koninck,  Z.  anal. 
23.90.) 

Not  pptd.  in  presence  of  alkali  tartrates  or 
citrates,  sugar,  glycerine,  etc. 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910;  43.  314.) 

Mm.  VariscUe.  Very  quickly  sol.  in  warm 
cone.  HCl+Aq. 

-f-5H20.    Mm.  ZepharovitchiU. 

+8H,0.    Min.GibbsUe, 

Aluminum  or^Aophosidiate,  acid,  2AltOa, 
aPtOft+ieHjO. 

Insol.  in  acids  after  being  ignited.  (Millot, 
BuU.  Soc.  (2)  22.  244.) 

+4HiO,  and  6H,0.  Insol.  in  HtO  or  alco- 
hol. (HautefeuiUe  and  Margottet,  J.  pr.  (2) 
87.  111.) 

AljO,,  2P,0,-f8H,0.  Insol.  in  acids  or 
Bqua  regia  after  beine  ignited.    (Millot.) 

2A1,0,,  5P,0»+14H,0.  Decomp.  by  cold 
HiO  into— 

4A1,03.  7PjO»-h9H,0.  Decomp.  by  hot 
H/).    (EVlenmeyer,  A.  194.  200.) 

A1,0,,  3P,Oft+3H,0=Al,(H,P04)e.  DeU- 
quescent:  completely  sol.  in  a  little  cold 
H  jO,  ana  cone,  solution  can  be  boiled  without 
decomp.,  but  dil.  solution  (1  :20)  separates 
Al»(P04)t  on  boiling,  which  redissolves  on 
cooling,  the  more  qmckly  the  more  dilute  the 
original  solution.    (Erlenmeyer,  A.  194.  198.) 

Aluminum  pyrophosphaXe,  Al4(Ps07)s+ 
lOHjO. 

Precipitate.  Sol.  in  mineral  acids,  and 
Na4pj07-hAq;  insol.  in  acetic  acid.  Sol.  in 
KOH-hAq;  sol.  in  NH40H+Aqj  but  when 
dissolved  in  HCl+Aq  is  reprecipitated  by 
NH40H+Aq.  and  is  not  redissolved  in  an 
excess  thereof.    (Schwarzenberg,  A.  66.  147.) 

Sol.  in  alum+Aq.    (Rose,  Pogg.  76.  19.) 

Aluminum  pyrometophosphate,  AlsOs,  2PtOi. 
(Hautef^iille  and  Margottet,  C.  R.  96. 
849.) 

Alumimmi  ammonium  dihydrogen  or^Aophos- 
piute,  NH4H,P04,  AIPO4. 
Partially  decomp.  by  HtO.    Sol.  in  acids 
and  alkalies.   Nearly  insol.  in  50%  acetic  acid. 
(Cohen,  J.  Am.  Chem.  Soc.  1907,  29.  720.) 


Aluminum  calcium  phosphate,  Al^Os,  3CaO, 
P206-h3H,0. 

Min.  Tavistockile. 

2AI2O,,  6Ca0,  3P,06+3H,0.  Min.  Kirro- 
lite. 

Aluminum  calcium  phosphate  suliduite, 
3AI2O,,  SO,,  Ca,(P04%-|-6H,0. 
Min.  Svanbergite.      Scarcely  attacked  by 
HCl+Aq,  and  only  si.  by  H,K%4+Aq. 

Aluminum   ferrous  -  magnesium   phosiduite, 

(Mg,  Fe),Al,P,0,o-f  4H2O. 

Min.  Childrenite.    Slowly  sal.  in  HCl-|-Aq. 

Min.  Eosphonte.  Sol.  in  HNOi  or  HC1+ 
Aq. 

(Mg,  Fe)Al2P20,+HaO.  Min.  Lazulite. 
Only  si.  attacked  by  acids,  when  not  pre- 
viously ignited. 

Aluminum    lithium    phos]duite,    Al2(P04)2, 
4Lia*O4-f30H2O. 
Precipitate.    (Berzelius.) 
Insol.  in  HsO;  easily  sol.  in  acids. 

Aluminum  magnesium  phos]diate. 

Min.  LaziUite. 

See  Phos]diate,  aluminum  ferrous  mag- 
nesium. 

Aluminum  potassium  phosphate,  AlsOs,  KaO, 
2P2O5. 

Insol.  in  acids.  (Ouvrard,  A.  ch.  (6)  16. 
289  ) 

2AI2OS,  2K,0,  3P2O5.    (Ouvrard.) 

Aluminum    silver     inetophosidiate,    2AlsOi, 
AgaO,  4P,04. 
(HautefeuiUe  and  Margottet,  C.  R.  96. 849, 
1142.) 

Aluminum  sodium  p^ophosphate, 
Al,Na,(P207)2. 

Insol.  in  H2O  and  acids.    (Wallroth.) 

Nearly  insol.  in  acids.  (Ouvrard,  A.  ch. 
(6)  16.  338.) 

2A1,0,.  3Na20,  3P,0,.  Sol.  in  HNOi-hAq. 
(Ou\Tara.) 

Al4(Pi07)i,  2Na4P2O7+30H2O. 

Very  difficultly  sol.  in  H2O.  (Pahl,  Bull. 
Soc.  (2)  22.  122.) 

Aluminum  phosphate  lithium  fluoride, 
2Al,(P(54)t,  3LiF. 
Min.  Amblygwnte.     SI.  attacked  by  HC1+ 
Aq,  more  easily  by  H»S04+Aq. 

Ammonium  metophos]diate,  NH4POS. 

Insol.  in  H,0.    (Fleitmann,  Pogg.  78.  346.) 

Ammonhmi  dtmetophosphate,  (NH4)2(POt)s. 
Sol.  in  1.15  pU.  cold  or  hot  H2O.    (Fleit- 
mann,  Pogg.  78.  245.)     More  sol.  in  dil. 
alcohol  than  Na  or  K  salt.     r\r\n  1  o 
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Sol.  in  0.9  pts.  HfO;  easily  sol.  in  acids 
especially  by  boiling  with  cone.  HtSOi. 
(Glatzel,  Dissert.  1880.) 

Ammonium  irimetaphosphate^  (NHOiPtOt. 

Very  sol.  in  HjO.  (Lindbom.  Acta  Lund. 
1873.  15.) 

Ammonium  (etrametanhosnhate, 

(NH4)4P40„. 

Sol.  in  HsO.  (Warschauer,  Z.  anorg.  1903, 
86.  177.) 

+4HtO.  Much  more  sol.  in  HtO  than  the 
K  or  Na  salt.  1  pt.  is  sol.  in  8  pts.  HsO. 
(Glatzel,  Dissert.  1880.) 

Ammonium  perUameiapboaphatef 
(NHOtPjOii. 
Sol.  in  H,0.    (Tammann,  J.  pr.  1892,  (2) 
46.  455.) 

Ammonium  dekametaphoBphAtei 
(NH4),oPioO». 

Very  si.  sol.  in  H,0;  100  g.  H,0  dissolved 
1.20-1.54  g.  in  2  months.  Easily  sol.  in  hot 
HjO  with  decomp.  (Tammann,  J.  pr.  1892, 
(2)  46.  448.) 

-hl2H,0.  (Tammann,  J.  pr.  1892,  (2)  46. 
465.) 

Ammonium  or^Aophosi^te,  (NH4)<P04+ 
3H,0. 

Difficultly  sol.  in  HiO. 

Less  sol.  in  H,0  than  (NH4)tHP04.  (Ber- 
zelius.) 

Insol.  in  alkalies 4- Aq.    (Beraelius.) 

SI.  sol.  in  HsO.  Decomp.  in  the  air. 
(Schottl&ndcr,  Z.  anorg.  1894,  7.  344.) 

Solubility  in  H|P04+Aq  at  25''. 


In  1000  g.  of  the  solution.  moLi. 

NH« 

POi 

7.42 

0.084 

5.02 

0.20 

2.95 

0.46 

3.04 

1.02 

3.32 

1.32 

4.78 

2.32 

(D'Ans  and  Schreiner,  Z.  phys.  Ch.  1910,  76. 
105.) 

Insol.  in  acetone.    (Eidmann.  C.  C.  1899, 
II.  1014;  Naumann.  B.  1904,  87.  4329.) 
H-5HjO.    (Sestini,  Gazz.  ch.  it.  9.  298.) 

Ammonium   hydrogen   orthof^osfAiaXef 
(NH4)»HP04. 

Easily  sol.  in  H^O.     Effloresces  to  form 
NH4H,P04.    (Schiflf,  A.  112.  88.) 

Sol.  in  4  pts.  cold,  and  less  hot  HjO.    Solu- 
tion loses  NHf  by  boiling.    Insol.  in  alcohol. 


100  g.  HiO  dissolve  131  g.  at  IS";  wp.  gr. 
of  sat.  solution  "1.343.  (QreeokStk  and 
Smith,  Phann.  J.  1901,  66.  774.) 

Solubility  in  H|P04+Aq  at  25^ 


In  1000  g.  of  the  aolution.  mok. 

NHi 

PO« 

6.42 

3.23 

6.46 

3.74 

6.56 

4.01 

6.78 

4.34 

7.26 

4.83 

7.16 

4.82 

(I^Ans  and  Schrdner,  Z.  phys.  Ch.  1910, 7i 
106.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  IBM. 
II,  1014;  Naumann,  B.  1904,  87.  4329.) 

Ammoffium  (iihydrogen  orUufpbotftatt^ 
NH4HJK)4. 

Does  not  effloresce. 

I.ess  easily  sol.  in  HsO  than  (NH4)sHP0«. 
(Mitscherlich,  A.  ch.  19.  385.) 

Sol.  in  5  pts.  cold,  and  less  hot  HjO. 

SolubiUty  in  H|P04+Aq  at  25". 


In  1000  g.  of  the  solution,  mob. 

NH4 

PO, 

6.72 

4.54 

5.62 

3.88 

4.62 

3.36 

2.72 

2.59 

2.50 

2.54 

2.58 

4.29 

2.76 

6.21 

3.06 

7.70 

3.10 

7.86 

(D'Ans  and  Schrdner,  Z.  phys.  Ch.  1910^  TL 
106.) 

Insol.  in  acetone.    (Eidmann,  C.  C.  IW 
II.  1014;  Naiunann,  B.  1904,  87.  4329.) 

Ammonium  or^Aophosphate,  add. 
Deoomp.    mto    NH4H1PO4    at    77-78*. 

g^arravano  and  Mieli,  Gau.  di.  it.  1906|  Mr 
.536.) 

Ammonium  pyropho8]duite,  (XH'4)4P907. 

Easily  sol.  in  HsO.    Alcohol  predpitats  tt 
from  the  aqueous  solution.    (Schwa 
A.  66.  141.) 

Insol.  in  acetone.    (Eidmann,  C.  CJ 
II.  1014;  Naumann,  B.  1904,  87.  4329^ 

Ammonium  hydrogen  pyrophotphate  i 
(NH4),H,P,0,.  ^ 

Very    sol.    in    HsO.      Insol.    mM^ 
(Schwarsenberg,  A.  66.  141.) 
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Ammonhun  barittm  trimeUnhxMptuLt^t 
(XH4)BaP,0,-fH,0. 
Easily  sol.  in  HsO.    (Lindbom.) 

Ammonhtm  cadmium  dtmetaphosphate, 
(NH4) A  CMO,  2P,04+3H,0=^ 
(NH4J,Cd(P,0,),. 
Efflorescent.    (Fldtmann,  Pogg.  78.  347.) 

Ammonipm  cadmium  ort^nhosphate, 
NHiCdPOi+lKHjO. 
Easily    sol.   in   NH40H-fAq   and   acids. 
(Drewson,  Gm.  K.  Handb.  6te  Aufl.  III.  74.) 

Ammontam  calcium  dimetavhosvhate, 
(NH4),Ca(P,0.),+2H,0. 
Very  si.  sol.  in  HsO.     Not  decomp.  by 
adds.    (Fleitmann,  Pogg.  78.  344.) 

Ammonium  calcium  phos[diatey  NH4CaP04+ 
xHfO. 

Ppt.  (Herzfeld  and  Feuerlein,  Z.  anal.  20. 
191.) 

+7HjO.  Not  completely  decomp.  by  cold 
HjO  in  H  hour;  rapidly  by  hot  HjO.  (Lasne, 
Bull.  Soc.  1902,  (3)  27.  131.) 

Ammonium  chromium  or^phosidiate,  basic, 
5(NH4)H,P04,  2CrP04,  4Cr(0n),. 
(Cohen,  J.  Am.  Chem.  Soc.  1907,  29. 1196.) 
(xVH4),HP04,       2CrP04-t-3H,0.         Ppt. 

(Cohen.) 

Ammonium  chromic  iwrophosidiate, 
NH4^CrP,07)'4-eH,0r 
SI.  sol.  in  cold  HfO.    Decomp.  by  boiling 
H/).    (Rosenheim,  B.  1915,  48.  586.) 

Anunonium  cobaltous  me/aphos]diate. 

Extronely  sol.  in  HtO  and  in  NH40H+Aq. 
(Pereoz,  J.  pr.  8.  215.) 

Asmumram  cobaltous  ortAonhosidiate, 
NH4CoP04-fH,0. 
Not  decomp.  by  boiling  HjO.    (Debray,  J. 

Phann.  (3)46.  121.) 
-I-12H,0.    Ppt.    (Chancel,  1862.) 
Co(NH4),H,(P04),+4H,0.    Insol.  in  H,0. 

(Debray.) 

Ammonium  copper  dimetaphosvAuite, 
(NH4)  J>A,  CuP,0.+2H,0. 

Very  b1.  sol.  in  HtO;  insol.  in  alcohol. 
(Fldtmann,  Pogg.  78.  345.) 

+4HjO.  Efflorescent.  Very  si.  sol.  in 
fl^;  insol.  in  alcohol.    (F.) 

«>1.  in  50  pts.  H,0.  Slowly  attacked  by 
««d8.  Only  boiling  H,S04  attacks  easily. 
(Glatid,  Dissert.  IMO.) 

Ammonium   ducinum   ortAophosidiate, 

.  „  Insol.  in  cold,  sL  sol.  in  hot  H,0.    (Rdssler, 
i  ^.  anal.  17.  148.) 


Ammonium  gludnum  sodium  ortAophosidiate, 
(NH4)2GlNa,(P04)2+7H,0. 
(Scheffer,  A.  109.  146.) 

Ammonium    iron   (ferrous)  orfAophosidiate, 
NH4FeP04+H,0. 
Insol.  even  in  boiling  HtO.     When  still 
moist,  easily  sol.  in  dil.  acids,  but  sparingly 
and  slowly  sol.  after  drying,  even  m  cone, 
acids.     Decomp.   by   NH4OH,   KOH,   and 
NaOH+Aq.    Insol.  in  alcohol.    (Otto,  J.  pr. 
2.  409 ) 
*  (NH4)tFeH,(P04),+4H,0.    (Debray.) 

Ammonium  iron  (ferric)  hydrogen  ortAophos- 
rfiate,  basic,  2(NH4)iHP04,  3FeP04, 
3Fe(0H),. 

Ppt.  Insol.  in  95%  alcohol.  (Cohen,  J. 
Am.  Chem.  Soc.  1907,  29.  719.) 

Ammonium  iron  (ferric)  hydrogen  ortAophos- 
phate,  NH4H,Fe(P04)2. 

Ppt.  Same  properties  as  Na  salt.  (Wein- 
land,  Z.  anorg.  1913,  84.  356.) 

Partially  hydrolvzed  by  HjO.  Readily  sol. 
in  HCl,  HNO,,  H,S04  and  H,P04.  Partially 
hydrolyzed  by  cold  NH40HH-Aa.  Sol.  in 
excess  of  hot  NH40H-i-A<|.  Completely 
hydrolysed  bv  caustic  alkalies.  Practically 
insol.  m  50?^  acetic  acid.  (Cohen,  J.  Am. 
Chem.  Soc.  1907,  29.  718.) 

Ammonium  lead  dtmetaphosidiate, 
(NH4),Pb(P,0.),. 
Very  difficultly  sol.  in  HtO  and  acids. 
(Fleitmann,  Pogg.  78.  343.) 

Ammonium    lithium   m^tophosidiate,    LisO, 
2(NH4)80,  3P204-f8£to. 
Not  appreciably  sol.   in   oold  HtO    but 
rapidly  and  abundantly  sol.  in  HtO  at  70"*. 
(Taminann,  J.  pr.  1892,  (2)  46.  442. ) 

Ammonium  lithium  phos[diate,  (NH4)iLiP04. 
SI.  sol.  in  HtO.    (Berzelius.) 

Ammonium  magnesium  me(aphos]diate, 
(NH4)tO,  2MgO,  2PtO»+9H,0(?). 

Sol.  with  difficulty  in  HjO  or  acids  when 
heated.  Easily  sol.  in  HtO  before  heating. 
(Wach,  Schw.  J.  69.  29.) 

Precipitated  from  aqueous  solution  by 
alcohol. 

Ammonium     magnesium    (fimelaphos]diate, 
(NH4)tMg(P«0.)t+6HtO. 
Efflorescent.    (Fleitmann,  Pogg.  78.  346.) 

Ammonium  magnesium  phosphate, 
NH4MgP04,  and  +6H,(X 

1  1.  HtO  dissolves  66  tfig.  anhydrous 
NH4MgP04  at  15°.    (Fresenius,  A.  66.  109.) 

1    1.   HiO  dissolves   74.1   mg.   anhydrou 
XH4MgP04  at  20.5-22.5^    (Ebermayer.) 
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1  1.  HiO  dissolves  106  mg.  anhydrous 
NH4MgP04.    (Liebig.) 

Insol.  in  H2O,  but  when  boiled  with  HjO  it 
loses  NH,  and  H2O.  (Struve,  Z.  anal.  1898, 
87.  485.) 

Solubility  of  NH4MgP04-f  6H,0  in  H,0  at  t°. 


t** 

G.  salt  in  100  g.  HsO 

0 

0.0231 

20 

0.0516 

40 

0.0359 

50 

0.0303 

60 

0.0401 

70 

0.0163 

80 

0.0195 

(Wenger,  Dissert.  Geneva,  1911.) 

Aqueous  solution  is  precipitated  by 
NH4OH,  but  not  by  NajHP04+Aq.  (Fre- 
senius.) 

Sol.  in  44,600  pts.  H2O  containing  am- 
monia. More  sol.  m  HsO  containing  NH4CI, 
and  is  sol.  in  7548  pts.  of  a  solution  containing 
1  pt.  NH4CI  to  5  pts.  HjO  and  anunonia,  and 
in  15^27  pts.  of  a  solution  containing  1  pt.  of 
NH4CI  to  7  pts.  H2O  and  anunonia.  (Fre- 
senius.) 

According  to  Kremers  (J.  pr.  66.  190),  a 
solution  of  3  pts.  H^O  to  1  pt.  NH40H+Aq 
of  0.96  sp.  gr.  is  best  suited  for  washing  the 
precipitated  NH4MgP04. 

According  to  Ebermayer  (J.  pr.  60.  41), 
1  pt.  anhydrous  salt  is  sol.  in  13,497  pts. 
H,0  at  23**;  in  31,098  pts.  NH40H-|-Aq  (4 
pts.  H,0:  1  pt.  NH40H-f  Aq  of  0.961  sp.  gr.) 
at  21.25**;  in  36,764  pts.  NHiOH-f  Aq  (3  pts. 
H,0:  1  pt.  NH40H+Aq)  at  20.6^•  in  43,089 
pts.  NH40H+Aq  (1  pt.  H,0: 1  pt.  NH4OH  + 
Aq)  at  22.5%-  in  45,206  pts.  NH40H-f  Aq 
(1  pt.  HjO:  2  pts.  NH40H-|-Aq)  at  22.5**;  in 
52,412  pts.  NH40H-f  Aq  (1  pt.  H^O:  3  pts. 
NH40H-f  Aq)  at  22.5**;  in  60,883  pts.  pure 
NH40H+Aq  (sp.  gr.  0.961)  at  22.5^ 

Almost  absolutely  insol.  in  HtO  containing 
H  vol.  NH40H-hAa  (sp.  gr.  0.96)  and  NH4CI, 
i.  e.f  much  more  insol.  than  given  bv  Fresenius. 
(Kubel,  Z.  anal.  8.  125.) 

According  to  PCissel  (Z.  anal.  8.  173),  1  1. 
NH40H-f  Aq  (3  pts.  H2O:  1  pt.  NH40H-f  Aq 
of  0.96  sp.  gr.)  dissolves  4.98  mg.  in  24  hours, 
while  13.9  mg.  are  dissolved  if  18  g.  NH4CI  to 
a  litre  of  H2O  are  also  present. 

(NH4)2804-fAq  containing  2.2  g.  per  litre 
dififlolves  71.7  mg.;  3.0  g.,  113  mg.*  10  g., 
147  mg.;  NaCl-f  Aq  containing  2  g.  NaCl  per 
1.  dissolves  123.4  mg.;  NaNOi-fAq  containing 
3  g.  NaNOa  per  1.  oissolves  93.1  mg.  (Liebig, 
A.  106.  196.) 

Completely  insol.  in  water  containing  am- 
monium phosphate  or  ammonium  sodium 
phosphate.    (Berzelius.) 

800  com.  HjO,  sat.  with  CO2,  dissolve  1.425 
g.    (Liebig.) 

Easily  sol.  in  HjSOj-hAq,  acetic  and  other 


acids,  also  in  boiling  solution  of  ammonium 
citrate.    (Millot,  BuD.  Soc.  (2)  18.  20.) 

When  in  presence  of  Fe  or  Al  salts  it  is  sol. 
to  a  considerable  extent  in  HiC4H40f-f-Aq. 

6  g.  NH4CI  in  100  ccm.  HtO  containing  10 
ccm.  6.34%  NH40H-|-Aq  dissolve  pptd.  salt 
=0.0029  g.  MgjPjOT.  1  g.  (NH4),C,04  in 
100  ccm.  H2O,  and  NH40H-f  Aq^  diasolve- 
0.0061  g.  Mg2r207.  2  g.  citric  acid  in  excess 
of  NH40H-|-Aq  dissolve -0.0147  g.  MgaPjOr. 
Solubility  prevented  by  excess  of  magnesia 
mixtiu-e.    (Lindo,  C.  N.  48.  217.) 

Solubility  of  NH4MgP04+6HjO  in  8alts+ Aq 
att^ 

(G.  salt  dissolved  in  100  g.  solvent.) 


t** 

5%  NH4NO1 

+Aq. 

NH4CH-Aq. 

1  pt.  NH«OH 

(D  -0.9«) 
+4  pU.  HfO 

0 

0.1100 

0.0597 

0.0087 

20 

0.0463 

0.1055 

0.0098 

30 

0.0546 

0.1133 

40 

0.0645 

0.0713 

0.0135 

50 

0.0723 

0.0931 

0.0163 

60 

0.0846 

0.1728 

0.0174 

70 

0.0834 

0.1239 

0.0178 

80 

0.1009 

0.1913 

0.0145 

«o 

4%NH40HfAqand 

4%NH«0H+Aqaiid 

10%  NHiCl+Aq. 

20 

0.0165 

0.0541 

60 

0.0274 

0.0731 

(Wenger,  Dissert.  Geneva,  1911.) 

About  3  times  as  sol.  in  Ca(C2H|0j)a-hAq 
as  in  XaCjHjOj-f  Aq,  but  solubility  is  pre- 
vented by  excess  of  MgClj.  (ViUe,  BuU.  Soc. 
(2)  18.  316. 

SI.  sol.  in  ammonium  citrate+Aq  contain- 
ing 400  g.  ammonium  citrate  in  a  litre. 
Solubility  =  0.457%  at  ord.  temp,  and  0.58% 
at  50^    (Bolis,  Ch.  Z.  1903,  27.  1151.) 

Min.  StruvUe. 

-fHjO.  Insol.  in  H2O  or  citric  acid-fAq. 
(Millot  and  Maquenne,  Bull.  Soc.  (2)  28. 238.) 

Ammonium  magnesium  hydrogen  oHAophot- 
phate,  (NH4)2MgH,(P04),-f  3H,0  (?). 
(Graham.) 

Ammonium  magnesium  phosphate, 
5Mg0,  (NH4)20,  2P,0»-f24H20. 
(Gawalovsky,  C.  C.  1886.  721.) 

Ammonium  magnesium    sodium  pyropbot- 
phate,  (NH4)iMgeNa(P,07)4. 
Insol    in  H2O  and  not  decomp.  thereby, 
mcrthelot  and^An^.^A.^KA9?7.  (7)  A. 
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Ammonium  manganous  dimetaTiiosvitudt. 
(NH4),Mn(PO,)4+4H,0. 

Relatively  easily  attacked  by  acids.  (Glat- 
zel,  Dissert.  1880.) 

-|-6H,0. 

Efflorescent.    (Fleitmann,  Fogg.  78.  346.) 

Ammonium  manganous  or^phosnhate, 
NH4MnP04-hH,0. 

Sol.  in  32,092  pts.  cold,  and  20,122  pts. 
boiling  H,0,  and  in  17,755  pts.  NH4CH-Aq 
(1.4%NH4C1).    (Fresenius.) 

-f  7H,0.  Insol.  in  H,0  below  70°;  at  70** 
100  g.  H,0  dissolve  0.0052  g.  salt;  at  80**, 
0.0067.    (Wenger,  Dissert.  Geneva,  1911.) 

Ea^ly  sol.  in  dil.  acids.  Decomp.  by 
KOH-fAq,  but  not  by  NH<OH-fAq  or 
K,CO,-f  Ag.  Insol.  in  NH4OH  or  NH4  salts 
H-Aq.    (Gibbs.) 

Solubility  in  salts+Aq  at  t*. 
(G.  in  100  g.  solvent.) 


t** 

+Aq. 

NHiCl+Aq. 

lpt.NH«OH 

D-0.96 
+4pt«,HiO. 

0 

0.0206 

0.0020 

0.0116 

20 

0.0200 

0.0255 

0.0122 

30 

0.0226 

0.0345 

40 

0.0209 

0.0386 

0.0118 

50 

0.0226 

0.0355 

0.0132 

60 

0.0270 

0.0384 

0.0193 

70 

0.0281 

0.0414 

0.0191 

80 

0.0326 

0.0451 

0.0197 

(Wenger,  /.  c.) 


Insol.  in  alcohol. 
InsoL  in  acetone. 
4329.) 


(Naumann,  B.  1904,  87. 


Ammonium  manganic  p^ophosphate. 
NH4MnP,07-|-3H20. 
Decomp.  by  cold  HjO  with  separation  of 
Mn,0,.    (Rosenheim,  B.  1915,  48.  584.) 

Ammonium  manganous    sodium  p^ophos- 
phate,  NH4NaMnP,07-f  3H,0. 

Insol.  in  HaO  or  alcohol.  Easily  sol.  in  very 
dil.  acids.    (Otto,  J.  pr.  2.  418.) 

Formula   is    Na4(NH4)4Mn,(P,07)i+ 
12HjO,  according  to  BerzeJius. 

Ammonium  mercuric  metaphosphate. 

Sol.  in  H,0,  or  at  least  in  NH40H+Aq. 
(Persoz,  J.  pr.  3.  216.) 

Ammonium  nickel  metophosphate. 

Inaol.  in  HjO.  Sol.  in  NH40H-|-Aq,  from 
which  it  Is  repptd.  on  evaporation  of  the  NH|. 
(Persoz,  J.  pr.  3.  215.) 

Ammonium  nickel  dimetaphosphate, 
(NH4),NiP40„-f4H,0. 
Sol.  in  12.5  pts.  H,0.     (Glatzel,  Dissert. 
1880.) 


Ammonium    nickel  or/^phosphate, 
NH4NiP04-f2H,0. 

Ppt.    (Debray,  C.  R.  69.  40.) 

-f  6H,0.  Decomp.  by  boiling  HtO.  (De- 
bray.) 

Anmionium  potassium  dimetophosphate, 

(NH4),oK4(P/),)t. 

More  sol.  in  H2O  than  following  salt. 
(Fleitmann,  Pogg.  78.  341.) 

NH4K,P40i,+2H,0.  Difficultly  sol.  in 
H,0.    (Fleitmann.) 

Ammonium  potassium  pyrophosphate, 
NH4K,HP,07-fJ^H,0. 
Deliquescent.    Sol.  in  HjO.    Decomp.  on 
boiling.    (Schwarzenberg.) 

Anmionium  sodium  dtmetophosphate, 
NH4NaP,0«-fH,0. 
More  sol.  in  H2O  than  NajPjOe,  but  less 
than  (NH4)sP20s.    Less  sol.  in  alcohol  than 
in  H,0.    (Fleitmann,  Pogg.  78.  340.) 

Anmionium  sodium  ort^phosphate, 
(NH4),NaP04-f4H,0. 

Decomp.  by  HjO.  Cryst.  from  NH4OH+ 
Aq  of  0.96  ip.  gr.  From  HtO  solution, 
NaNH4HP04-f4H,0  separates  out.  (Uels- 
mann.  Arch.  Pharm.  (2)  99.  138.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329.) 

-fSHzO. 

NH4NaJ>04-f  12H,0.  (Herzfeld,  Z.  anal. 
20.  191.) 

(NH4)sNa(P04)j-f  6H,0.  Sol.  in  H,0  with 
decomp.  Cryst.  from  hot  cone.  NH40H+Aq. 
(Uelsmann,  Arch.  Pharm.  (2)  99. 138.) 

Ammonium  sodium  hydrogenphosphate  (Mi- 
crocosmic  salt),  NH4NaHP04+4H,0. 

Efflorescent.  Easily  sol.  in  H3O.  Sol.  in  6 
pts.  cold,  and  1  pt.  boiling  HtO.  Insol.  in 
alcohol. 

Aqueous  solution  gives  off  NHt,  especially 
if  hot. 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014.) 

Min.  Stercorite. 

+5HtO.    (Uelsmann.) 

The  composition  of  the  hydrates  formed  by 
this  salt  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr.-pt.  produced  by  the  salt  and  of  the  con- 
ductivity and  sp.  gr.  of  its  aqueous  solutions. 
(Jones,  Am.  Ch.  J.  1905,  34.  3190 

(NH4)»Naja«(P04)4+3H,0.  Decomp.  by 
HsO.    (FO^ol  and  Senderens,  C.  R.  98.  388!) 

Ammonium  sodium  p^ophosphatOi 
(NH4)tNatP207+5H,0. 
Easily  sol.  in  HxO.    Aqueous  solution  de- 
comp. by  boiling.     (Schwarzenberg,  A.  66. 

-f6H,0.    (Rammelsberg.)^^S^^ 
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Axmnonium  sodium  glucinum  or/^phosphate, 
(NH4),NatGl(P04)i+7H,0. 
Precipitate.    (Scheffer.) 

Ammonium  thallous  ar(/k>pho8phate, 

(NH4),P04,  (NH4) JTIPO4,  or  H,NH4P04, 
HTljPO*. 
Sol.  in  H3O.    (Lamy;  Rammelsberg.) 

Ammonium  unmyl  phosphate, 
NH4(UO,)P64-fxHA 

Insol.  in  HjO  and  HCjHiOi+Aq.  Sol.  in 
mineral  acids,  from  which  it  is  precipitated 
by  NH4C2H|Oj+Aq,  in  which  it  is  insol. 
(KnoiO 

+3HtO.  Insol.  in  HjO  and  acetic  acid. 
Sol.  in  all  mineral  acids,  oxalic  acid  and 
MjCX)t-hAq.    (Lienau,  Dissert.  1898.) 

Ammonium  vanadium  phosphate. 
See  Phosphovanadate,  ammonium. 

Ammonium  zinc  ciimetophosphate, 
(NH4)iZn(P,O.),+6n,0r 
Efflorescent.    (Fleitmann,  Poge.  78.  347.) 
-f-4H,0.    Sol.  m  70  pts.  H»0.    Decomp.  by 

H,S04.    (Glatzel,  Dissert.  1880.) 

Ammonium  zinc  or/Aophosphate,  basic, 
3NH,,  2ZnO,  P,0»  f  8H,0. 

(Rother,  A.  1867,  148.  356.) 

4(NH4)A6ZnO,3P,0»+4H,0.  (Schweik- 
ert,  A.  1868,  146.  57.) 

Ammonium  zinc  or/Aophosphate,  NH4ZnP04 
-fH.0. 
Insol.  in  HtO.    Sol.  in  acids,  and  caustic 
alkalies.    (Bette,  A.  16.  129.) 

Axmnonium  zinc  hydrogen  phosphate, 
NH4H,P04,  ZnHP04-f  H,0. 

Insol.  in  HaO.    (Debrav.) 

4(NH4)iO,  6ZnO,  3P,0s.  (Schweikert,  A. 
146.  57.) 

3(NH4)»0,  4ZnO,  2P,Os+13H,0.  (Rother, 
A.  148.  356.) 

Ammonium  phosphate  selenate. 
See  Seleuophosphate,  ammonium. 

Barium  /nphosphate,  5BaO,  3P2O6. 

Insol.  in  HjO;  insol.  in  acids  after  heating 
to  a  high  temp.    (Schwarz,  Z.  anorg.  1895,  9. 

264.) 

Barium  m€^apho8phate,  Ba(POi)t. 

Insol.  in  H2O  or  dil.  acids.  (Maddrell,  A. 
61.  61.) 

Not  decomp.  by  boiting  with  acids  or  alkali 
carbonates -fAq.    (Fleifmann,  Pogg.  78.  352.) 

Barium  e/tmetophosphate,  BaPsO«+2HtO. 

More  difficultly  sol.  in  H,0  than  Baa(PiOf)i. 
Slightly  attacked  by  boiling  cone.  UCl-hAq 
or  HNOt-hAq.  Easily  decomp.  by  ntS04. 
(Fleitmann,  Pogg.  78.  254.) 


Barium  ^rtmetopbosphate,  Bat(P3Ot)s+2H|0. 

Somewhat  sol.  in  HsO.  (Fleitmann,  A.  66. 
313.) 

-f  6H,0.  Easily  sol.  in  HCl+Aq.  (land- 
bom.) 

1  1.  HsO  dissolves  2.589  g.  at  ord.  temp. 
(Wiesler,  Z.  anorg.  1901,  28.  198.) 

Barium  ^exam«/aphosphate,  BasPtOit  (?). 

Sol.  in  H|0  only  after  boiling  several  hours. 

Nearly  insoL  in  H,0.  (Ladert,  Z.  anorg. 
6.  15.) 

Insol.  in  NH4Cl-f  Aq.    (Waokenroder.) 

Sol.  in  NaJ»«Ou+Aq.  Sol.  in  HNO,-f  Aq. 
After  ignition  it  is  nearly  insol.j'n  HNOi4-Aq. 

Barium  or/Aophosphate,  Bai(P04)i. 

Precipitate.  Very  si.  sol.  or  inaol.  in  HjO. 
(Graham,  Pogg.  32.  49.) 

Sol.  in  HCT-fAq.    Decomp.  by  SO,4-Aq. 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Barium  hydrogen  phosphate,  BaHP04. 

Sol.  in  10,000  pts.  HjO.  (Malaguti,  A.  ch. 
(3)  61.  346.) 

Sol.  in  20,570  pts.  HjO  at  20**.  (Bischof, 
1888.) 

Not  completely  soluble  in  water  containing 
COt,  but  BaCli  causes  no  ppt.  in  NatHP04+ 
Aq  containing  7.16  g.  or  less  NaxHP04  in  a 
litre  after  it  has  been  sattmttcd  ^ith  COj. 
(Setschenow,  C.  C.  1876.  97.) 

Easily  sol.  in  H,P04-f  Aq,  and  dil.  HC1+ 
Aq.  HNO,+ Aq  of  1 .275  sp.  gr.  if  not  diluted 
has  scarcely  any  solvent  action,  but  more  dis- 
solves on  dilution  until  a  maximum  is  reached, 
when  10  vols,  of  HtO  have  been  added. 
(Bischof,  Schw.  J.  67.  39.) 

Sol.  in  367-403  pts.  acetic  acid  (1.032  sp. 
gr.)  at  22.5**.    (Bischof  I.  c.) 

Easilv  sol.  in  HtC)  containing  NH4CI, 
NH4NOS,  or  NH4  succinate,  from  which  solu- 
tions it  is  completely  pptd.  bv  NH40H+Aq. 
tRose.) 

Insol.  in  Na,HP04  or  BaCl,-f  Aq.  (Roee, 
Pogg.  76.  23.) 

More  sol.  in  BaCU  or  NaCl-f  Aq  than  in 
H2O,  1  pt.  BaHPO*  being  sol.  in  4362  pts. 
H2O  containing  1.2^i  NaCl  and  0.8%  BaCI,. 
(Ludwig,  Arch.  Pharm.  (2)  66.  265.) 

Sol.  in  Na  citrate +Aq.    (Spiller.) 

Barium  te/rahydrogen  phosphate, 
BaH4(P04),. 
Sol.  in  H,0.    (Mitscherlich,  1821.) 
Decamp,   by   much    HtO   into   BaHPO*. 

Sol.  in  pnosphoric,  and  certain  other  acids. 

(Berxelius,  A.  ch.  2.  153.) 

Barium  pyrophosphate,  BatPsOT+xHsO. 

Somewhat  sol.  in  H2O,  in  much  H4pf07-h 
Aq,  also  in  HCI+Aq  or  HNO,-|-Aq.  Inaol. 
inHC,H/),-hAqorNa4Pt07+Aq.  (Schwar- 
zenberg.) 

Insol  in  VH49^te^<^.\Jft'^kenroder.) 
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Barium  hydrogen  p^ophosphate,  BaHsPtOy, 
Baa>80y-f3n,0. 
Ppt.    (Knorre  and  Oppelt,  B.  21.  773.) 

Barium  teiraphosphate,  BatPiOu. 

Insol.  in  HtO  or  acids  when  strongly  heated. 
(Fleitmann  and  Henneberg,  A.  65.  331.) 

Barium  manganic  pyrophosphate, 
Ba(MnP,07)i-f5Pl,0. 
Almost  insol.   in   HtO.     (Rosenheim,   B. 
1915,  48.  585.) 

Barium  Dotassium  (nmetophosphate, 
BaKP,0.+H/). 

Much  less  sol.  in  HtO  than  NH4BaPtOt  or 
NaBaPiOi.    (Lindbom.) 

Sol.  in  HCl+Aq  after  ignition. 

Barium  potassium  or^phosphate,  BaKP04. 

Inaol.  in  H,0.  (Ouvrard,  A.  ch.  (6)  16. 
297.) 

-f  lOHjO.    (de  Schulten,  C.  R.  96.  706.)  . 

Barium  sodium  efim^^aphosphate, 
BaNa,(PjO,),-f4H,0. 
(Glatzel,  Dissert.  1880.) 

Barium  sodium  Mmetophosphate,  BaNaPtO* 
+4H,0. 

More  easfly  sol.  in  HsO  than  Bat(Pi09)s. 
Sol.  in  acids,  unless  ignited.  (Fleitmann  and 
Henneberg,  A.  66.  314.) 

Efflorescent.  Sol.  in  HCl-fAq  after  lo- 
tion only  by  long  boiling.  When  fused  it  is 
easily  sol.  in  HCl+Aq.  (Lindbom,  Acta 
Lund.  1878.  21.) 

Barium  sodium  ort^phosphate,  BaNaP04+ 
lOHtO. 

(de  Schulten  C.  R.  96.  706.) 

Not  attacked  by  cold,  but  docomp.  by  hot 
HtO.    (ViUiers,  C.  R.  104.  1103.) 

81.  sol.  in  HtO.  (Quartaroli,  C.  A.  1911. 
2375.) 

Barium  sodium  p^ophosphatjs, 
Ba4Na4(Pt07),. 

Sol.  in  hot  HCl  and  HXO|.  (Tammann, 
J.  pr.  1892,  (2)  46.  469.) 

teaiPtOj,  Na4Pt07+6H,0.  Completely 
insol.  in  Na4Pt07+Aq,  but  not  insol.  m  HtO 
or  NH4OH  +  Ag.  Eaaly  sol.  in  HNO,  or  HCl 
+Aq.  Insol.  m  alcohol.  (Baer,  Pogg.  76. 
164.) 

Barium  uranous  metophosphate,  UOt,  BaO, 
P.O.. 
(Colani,  A.  ch.  1907,  (8)  12.  142.) 


Barium  uranyi  ort^phosphate, 
Ba(UOt),(P04),+8H^ 
Min.  UranocircUe. 

Barium  phosphate  chloride,  3Bai(P04)ti 
BaClt. 

Min.  BarytapnlUe.  (DeviUe  and  Caron,  A. 
ch.  (3)  67.  451.) 

4BaH4(P04)2,  BaCli.  (Erlenmever,  J.  B. 
1857.  145.) 

15BaO,  6PjO»,  BaClt+OHtO  (?).  Sol.  m 
18,000  pts.  cold  HiO.  Much  more  sol.  in  HtO 
containing  BaClt,  NH4CI,  and  NH4OH. 
(Ludwig,  Arch.  Pharm.  (2)  66.  271.) 

Bismuth     or^^phosphate,    basic,    2BiP04, 
3BitO,. 
Insol.  in  H,0.   Sol.  in  HCl-fAq.    (Cavazzi, 
Gazz.  ch.  it.  14.  289.) 

Bismuth  Or/^phosphate,  BiP04. 

Insol.  in  HtO  or  HN0i4-Aq.  SI.  sol.  m 
NH4  salts-fAq.    (Chancel,  C.  R.  60.  416.) 

Not  decomp.  by  HtO.  Other  phosphates 
of  Bi  are  deoorap.  by  HiO.  (Montmartini, 
C.  C.  1900  II.  1250.) 

Not  hvdrolyzed  by  hot  HtO:  si.  sol.  in  BiCli 
-f  Aq;  decomp.  by  boiling  alkali.  (Caven, 
J.  Soc.  Chem.  Ind.  1897,  16.  30.) 

More  sol.  in  HCl+Aq  than  in  HNO,+Aq. 
(Rose.) 

Sol.  in  UOt(NO,)t-f  Aq.  (M'Curdy,  Am.  J. 
Sci.  (2)  31.  282.) 

Insol.  in  MNOj+Aq. 

Insol.  in  Bi  salts +Aq.  (Rose,  Pogg.  76. 
26.) 

Sol.  in  NH4C1-|-Aq,  but  insol.  in  NH4N0t-f 
Aq.    (Brett,  1837.) 

-fU^HtO.    (Ktthn.) 

H-3H,0.  Ppt.  Decomp.  by  H,S  or  KOH 
-l-Aq.    (Vanino,  J.  pr.  1906,  (2)  74.  151.) 

Bismuth  pyrophosphate,  basic,  2Bi«0i,  PtOs. 
Insol.  in  HtO  and  HCtHiOtfAq:  sol.  in 
hot  HCl  and  HNO,-f  Aq.  Insol.  in  Na4Pt07 
-|-.4q,  and  NH4  citrate -fAq.  (Passerini, 
Cim.  9.  84.) 

Bismuth  pyrophosphate,  Bi4(P207)a. 

Insol.  in  H2O  or  HNO, -fAq.  (Chancel, 
C.  R.  60.  416.) 

Decomp.  bv  HtO.  ( Wallroth,  Bull.  Soc.  (2) 
39.  316.) 

Sol.  in  Na4Pt07-hAq.    (Stromeyer.) 

Bismuth  sodium  pyrophosphate,   NaBiPtO? 
+3HtO. 
Insol.  in  HtO.     (Rosenheim,  B.  1915,  48. 
588. 

Boron  phosphate,  BPO4. 

Insol.  in  IIiO.  Not  attacked  ^.y^  boiling 
alkalies.    (Meyer,  B.  22.  29i93*-^8l^ 
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Bromomolybdenum  phosphate. 
See  under  Bromomolybdentun  coxnps. 

Cadmium  triphosphate,  Cds(PsOio)9. 

Insol.  in  H2O  and  acids.  (Gltihmann, 
Dissert..  1899.) 

Cadmium    (e/raphosphate,    6CdO,    4P2O6+ 
1SH,0. 
Insol.  in  acids.    (Gltihmann.) 

Cadmium  me/aphosphate. 

Verv  sol.  in  NH40H-f  Aq.  fPersoz,  A.  ch. 
66.  334.) 

Cadmium  diwc/aphosphate,  Cd(POa)i-f2HtO. 
Sol.  in  32  pts.  H2O.    Scarcely  attacked  by 
acids,    especially    cone.    HjSO^.      (Glatzel, 
Dissert.  1880.) 

Cadmium  fe^ametophosphate. 

Insol.  in  H2O.  Easilv  decomp.  by  Na2S+ 
Aq.    (Fleitmann,  Pogg.'78.  358.) 

Cd2(P03)4+ IOH2O.  Not  so  very  difficultly 
attacked  bv  acids  but  insol.  after  ignition. 
(Glatzel,  Dwsert.  1880.) 

Cadmium  or^ophosphate,  Cdj(P04)2. 

Ppt.  Insol.  in  H2O.  Sol.  in  Cd  salts-f  Aq. 
(Stromeyer.) 

Easily  sol.  in  NH4  sulphate,  chloride, 
nitrate,*or  succinate +Aq.  (Wittstein,  Repert. 
57.  32.) 

H2Cd6(P04)4-f4H20.  Sol.  in  dil.  H,P04+ 
Aq.    (de  Schulten,  Bull.  Soc.  (3)  1.  473.) 

Cadmium  (etrahydrogen  phosphate, 
CdH4(P04)2-f2H20. 
Decomp.   by  great  excess  of   H2O.     (de 
Schulten.) 

Cadmium  p^ophosphate,  Cd2p207-f  2H2O. 

Insol.  in  H2O.  Sol.  in  NH4OH,  Na4P207-f 
Aq,  or  acids.  Insol.  in  KOH-fAq.  Sol.  in 
SOj-f  Aq.    (Schwarzenberg,  A.  66.  183.) 

Cadmium  hydrogen  or^^ophosphate    hydra- 
zine, CdHP04,  2N2H4. 
Decomp.   by  light.     (Franzen,   Z.  anorg. 
1908,  60.  283.) 

Cadmium  potassium  (e/raTne/aphosphate, 
CdK,(PO,)4+3H26. 
Sol.  in  135  pts.  H2O.    Difficultly  decomp. 
by  acids.    (Glatzel,  Dissert.  1880.) 

Cadmium  potassium  or^phosphate, 
CdKP04. 
Insol.  in  H,0;  sol.  in  dil.  HCl+Aq.    (Ouv- 
rard,  A.  ch.  (0)  16.  321.) 


Cadmium  potassium  p^ophosphate, 
CdK2P20r. 

Insol.  in  H,0;  sol.  in  dil.  HCI-fAq.  (Ouv- 
rard.) 

5Cd,P,07,  4K4P2O7+30H,O.  Much  mon 
easily  sol.  in  H2O  than  the  CdNa  salt.  (Pahl, 
Sv.  V.  A.  F.  30,  7.  39.) 

Cadmium  sodium  A*iphosphate,  Na«CdPsOi» 
-fl2H,0. 
Sol.  in  acids  even  after  ignition.     (Gltih- 
mann, Dissert.  1899.) 

Cadmium  sodium  6^'m«tophosphate« 
Na4Cd(PO,)»-f4H,0. 
SI.  sol.  in  H2O.    Insol.  in  alcohol.    (Wi^er, 
Z.  anorg.  1901,  28.  204.) 

Cadmium  sodium  <«^rame((ipho8phate, 
Na2Cd(PO,)4-f3H,0. 
Completely  insol.  in  H2O.     (Glatzel,  Dis- 
sert. 1880.) 

Cadmium  sodium  or/Aophosphate, 

CdNa4(P04)2. 
Insol.  in  H2O;  very  sol.  in  dil.  adds. 
CdNaP04.    As  above.    (Ouvrard.) 

Cadmium  sodium  pyrophosphate, 
CdNaiPjOT. 

Sol.  in  dil.  acids,  even  acetic  acid.  (Wall- 
roth.) 

-f4H20.  Insol.  in  H,0.  (Pahl,  Sv.  V.  A. 
F.  30,  7.  39.) 

Cadmium  phosphate  bromide,  3Cds(r04)t, 
CdBr2. 
Sol.   in  cold   very  dil.   HN0,-1-Aq.      (de 
Schulten,  BuU.  Soc.  (3)  1.  472.) 

Cadmium  phosphate   chloride,   3Cd|(P04)s» 
CdCl2. 
Sol.  in  dil.  HNO,-f  Aq.    (de  Schulten.) 

Caesium  metophosphate,  CsPOt. 
Sol.  in  H2O.    (von  Berg,  B.  1901,  84.  4186.) 

Caesium  ort^ophosphate,  C8iP04-f  5H2O. 
Deliquescent ;  very  sol .  in  HtO .    (von  Bctr.) 

Caesium  hydrogen  or</iopho8phate,  CstHPO* 
Very  sol.  in  H2O.    (von  Berg.) 

Caesium  cKhydrogen  or/^phosphate, 
CsHjPO*. 
Sol.  in  H2O;  insol.  in  alcohol,    (von  Berg.) 

Cr^sium  pj^ophosphate,  Cs4Pt07. 
Very  sol.  in  H,0;  very  hv4i:o^jopic.    (von 

Berg.)  Digitized  by  VjC 
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Calcium  ^phosphate,  5CaO,  3Ps06. 

Insol.  in  HtO.  (Schwarz,  Z.  anorg.  1895, 
9-  264,) 

Calctum  tmmom^/crphosphate,  Ca(POs)t. 

Insol.  in  H2O  and  dil.  acids.  (Maddrell,  A. 
61.  61.) 

Not  decomp.  by  digestion  with  alkali  car- 
bonates-fAq.    (Fieitmann.) 

Calcium  e/tmetophosphate,  Ca2(P20«)i-f 
4H,0. 
Insol.  in  H2O.    Decomp.  by  warm  H2SO4, 
but  not  appreciably  by  cone.  HCl  or  HNOj-f 
Aq.     (Fieitmann,  Fogg.  78.  256.) 

Calcnim  hexametaphosphAte  (?). 

Insol.  in  HjO.  Sol.  in  Na«PeO,8-f  Aq  and 
in  HCl+Aq.    (Rose,  Fogg.  76.  3.) 

Ca»FeOi8.  Nearly  insol.  in  H2O;  sol.  in  dil. 
acids.    (LAdert,  Z.  anorg.  5.  15.) 

Calcium  or/Aophosphate,  basic,  3Cai(P04)2+ 
CaO,H,. 
(Warington,  J.  B.  1873.  253.) 
4CaO,  P,0*.    (Hilgenstock.) 

Calcimn  ortA<>pliosphates, 

Equilibrium  in  system  CaO+P^s+HiO. 

Solubility  of  CaO  in  PjOj+Aq  at  25**. 


g.  CaO  per  1. 
of  solution 


1.71 
7.48 
8.10 
11.57 
12.88 
18.77 
19.25 
23.31 
23.69 
32.41 
35.90 
39.81 
40.89 
43.82 
49.76 
55.52 
59.40 
70.31 
72.30 
69.33 
65.46 
63.53 
59.98 
59.25 
57.74 
53.59 
48.78 
44.52 
41.86 


g.PiO»perl. 
of  solution 


4.69 
22.39 
23.37 
36.14 
41.24 
59.35 
63.03 
75.95 
79.10 
109.8 
129.8 
139.6 
142.7 
154.6 
191.0 
216.5 
234.6 
279.7 
351.9 
361.1 
380.3 
395.1 
419.7 
424.6 
428.0 
451.7 
475.3 
505.8 
528.9 
538.3 


Solid  phase 


CaHPO^,  2H,0 


CaH4(P04)2,  H,0 


(Cama^n  and  Seidell,  J.  Am.  Chem.  Soc. 
1905,  27.  1508.) 


Solubility  of  CaO  in  P20»+Aq  at  25^ 


g.  CaO  per  1. 

g.  PiO»perl. 

of  solution 

of  solution 

7  61 

19.96 

6.51 

16.52 

5.01 

12.82 

3.42 

8.16 

2.42 

5.75 

1.58 

3.66 

0.544 

1.516 

0400 

1.108 

0.291 

0.773 

0.232 

0.662 

0.145 

0.381 

0.062 

0.109 

0.049 

0.088 

0.034 

0.015 

0.587 

0.013 

0.789 

0.012 

Solid  phase 


CaHPa4 


Solid  phases  are 

evidently  solid 

solutions 


Ca,(P04), 

\  Solid  phase  is  prob- 

)  ably  a  solid  solution 


(Cameron  and  Seidell,  J.  Am.  Chem. 
1905,  27.  1513.) 


Soc. 


Solubility  of  CaO 

in  PjOs+Aq  at  50.7**. 

100  g.  of  the  solution 

contain 

Solid  phase 

g.  PtO. 

g.CaO 

62.01 

0.336 

CaHiPjOa-l-CaHiPiO*.  HjO 

58.08 

0.635 

CaH4PK)s.  HK) 

54.67 

0.939 

" 

50.25 

1.428 

" 

46.15 

2.100 

•' 

41.92 

2.974 

" 

37.33 

3.898 

" 

33.18 

4.880 

•• 

29.61 

5.725 

CaHiPiO^  HiO+CaHPO* 

15.48 

3.507 

CaHPOi 

9.465 

2.328 

•• 

6.157 

1.563 

" 

2.946 

0.852 

" 

2.281 

0.692 

" 

0.1521 

0.0588 

«« 

0.1527 

0.0596 

CaHP04,  2HiO 

0.1331 

0.0514 

CaaPsO.,  HjO 

0.0942 

0.0351 

" 

0.0309 

0.0106 

" 

0.00068 

0.00071 

** 

(Bassett,  Z.  anorg.  1908,  59.  15.) 
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Solubility  of  CaO  in  PjOj-f-Aq  at  40**. 


100  g.  of  the  solution 

contain 

Solid  phase 

g.  p«o. 

g.  CaO 

45.42 

1.768 

CaH4P,0,,  H^ 

41.33 

2.588 

ti 

36.79 

3.584 

tt 

32.46 

4.505 

ti 

28.27 

5.501 

tt 

21.67 

4.813 

CaHP04 

17.78 

4.100 

tt 

16.35 

3.810 

tt 

9.905 

2.536 

tt 

6.979 

1.847 

tt 

4.397 

1.267 

tt 

1.819 

0.576 

tt 

0.423 

0.156 

tt 

0.294 

0.110 

tt 

0.158 

0.0592 

tt 

0.146 

0.0519 

tt 

0.128 

0.0508 

CaO'.O,,  H,0 

0.0262 

0.0098 

(( 

trace 

0.0709 

CaiPiOt,  4H2O 

n 

0.0814 

It 

ft 

0.0829 

It           * 

It 

0.0840 

tt 

(Bassett,  Z.  anorg.  1908,  59.  18.) 
Solubility  of  CaO  in  P,0»+Aq  at  25^. 


100  g.  the  solution 
contain 


g.  PjO. 


36.11 

31.97 

28.34 

27.99 

25.45 

22.90 

17.55 

15.34 
9.10 
6.049 
3.613 
2.387 
0.417 
0.178 
0.0332 
0.0948 
0.0571 
0.0525 
0.0468 
trace 


g.  CaO 


3.088 

4.128 

4.908 

4.930 

5.489 

5.523 

4.499 

4.027 

2.638 

1.878 

1.181 

0.826 

0.165 

0.0696 

0.0126 

0.0352 

0.0211 

0.0175 

0.0186 

0.1131 

0.118 


Solid  phs 


CaHiPtO,,  H,0 

tt 

tt 
it 
tt 

CaHPO* 
ti 

it 

tt 

ti 

a 
a 

CaHP04+CaHP0i,  2H,0 

tt 

it 
Probably  Ca,P,0*,  H,0 


Ca4P,0^4H,0+Ca(OH), 
Ca(OH), 


(Bassett,  Z.  anorg.  1908,  59.  20.) 

Calcium  or/Aophosphate,  CaifPOi)}. 

Decomp.  by  long  boiling  with  HjO  into 
basic  salt;  3Ca,fP04)t,  CaO,H,.  This  de- 
comp. begins  with  cold  H2O,  so  that  the  solu- 
bility at  6-8**  varies  from  9.9  to  28.6  rag.  in  a 
litre!    (Warington,  Chera.  Soc.  (2)  11.  983.) 


1  1.  cold  HtO  dissolves  in  7  da3rB  31  mg. 
ignited,  and  79  mg.  freshly  precipitate 
Ca,(P04)t.    (Vdlcker.  J.  B.  1862.  131.) 

100,000  pts.  HsO  dissolve  2.36  pis.  geUtio- 
ous  Ca  phosphate;  2.56  pts.  ignited  Ca  phos- 
phate; 3.00  pts.  Ca  phosphate  from  bone  dust 
(Malv  and  Donath,  J.  pr.  (2)  7.  416.) 

Solubility  of  bones  m  \'Brious  solvents  is 
given  by  Malv  and  Donath,  /.  c. 

0.009   g.    CaiCPOOs  is  sol.  in  1  L  H/). 

0 153    **  **  **     **      '*      "        ** 

sat.*  with  COt.    (Joffre,  Bull.  Soc.  1808,  (3i 
19.  372.) 

Determinations  of  solubility  in  H<0  as 
stated  in  the  lit^^ture  vary  beoause  C&f  (P04;2 
is  apparently  a  solid  solution  of  CaHPO*  and 
CaO.  When  placed  in  contact  with  H^ 
more  PO4  ions  dissolve  than  Ca  ions,  the 
resulting  solution  is  acid  and  solid  phase 
richer  in  Ca  than  before  addition  of  Kfi. 
For  material  of  the  approximate  oompooitiofi. 
Cat(P04)s,  the  amt.  dissolved  by  CO:  free  H/) 
at  ord.  temp,  is  0.01-0.10  g.  per  1.  dependinx 
on  conditions  of  experiment.  H3O  sat  with 
COs  dissolves  0.15-0.30  g.  per  1.  (Cameron 
and  Hurst,  J.  Am.  Chem.  Soc.  1904,  M. 
9a3.) 

The  decomposition  of  Cat(P04)s  in  H|0  is 
increased  by  presence  of  CaS04;  decreased  by 
presence  of  CaCO>  or  of  CaS04  and  COt.  OOj 
mcrcases  the  amount  of  PO4  dissolved  in  the 
solution  of  water  alone  and  the  sat.  Cad04 
solutions,  but  has  no  other  effect  than  to  in- 
crease the  amount  of  Ca  in  the  solutions  in 
contact  with  CaCO|.  (Cameron  and  Seidell, 
J.  Am.  Chem.  Soc.  1904,  26.  1458.) 

Sol.  in  COj-f  Aq. 

1  1.  HsO  containing  1  vol.  CO2  dissolves  in 
12  hours  at  10^  0.75  g.  precipitated  Ca«(P04)i; 
0.166  K.  Cas(P04)t  from  bone  ash;  0.300  g. 
Caj(P04)«  from  bones  which  had  been  buried 
20  years.    (Lassaigne,  J.  ch.  m^.  (3)  8.  11.) 

1  1.  HtO  containing  0.8  vol.  COj  dissolves 
0.61  g.  Ca,(P04)j.    (Liebig,  A.  106.  196.) 

H,0  sat.  with  CO,  at  5-10**  and  760  mm. 
pressure  dissolves  0.527-0.60  g.  CaiCPO*)!,  or, 
if  containing  1%  NH4CI,  0.739  g.  Ca,(P04)j. 
(Warington,  Chem.  Soc.  (2)  9.  80.) 

Solubility  varies  according  to  form  of 
Ca,(P04),. 

In  apatite.  1  pt.  Cai(P04)s  dissolves  in 
222,222  pts.  H2O  sat.  with  COt;  in  raw  bones, 
in  5698  pts.;  in  bone  ash,  in  8029  pts.:  in 
So.  Carolina  phosphate,  in  6983  pts.;  m  pnos- 
phatic  guano  from  Orchilla  Id.,  in  8009  pt0^ 
(Williams,  C.  N.  34.  306.) 

AlsOJlt  and  FetO«H«  prevent  the  solubility 
of  Ca,(P04)3  in  HjO  containing  CO,.  (Wtr- 
ington,  /.  c.) 

1  1.  HtO  dissolves  0.22848  g.  Ca^CPO*)*. 
under  a  COt-pressure  of  2  atmos.  at  14*. 
(Ehlert,  Z.  Elektrochem.  1912.  18.  728.) 

Sol.  in  SOj-f-Aq,  forming  a  liquid  of  1.3  sp. 
gr.  at  9®  from  freshly  precipitated  Cai(PO«)j, 
and  of  1.188  sp.  gr.  from  bone  ash. 

Sol.  in  HtS+Aq.    1  1.  HtO  sat.  with  H,S 
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diasolves  190-240  mg.  Cai(P04)i.    (B^champ, 
A.  C5h.  (4)  16.  241.) 

£aaily  sol.  in  HNO,  or  HCI-f  Aq. 

100  pte.  very  dil.  HCl-f  Aq  dissolve  198-225 
pts.  Ca,(P04)».    (Crum,  A.  68.  294.) 

lOOpts.  HCl  of  1.153  sp.  gr.  (containing 
31%  HCl)  dissolve  at  17°  when  diluted  with: 

0  14  7    pts.  H,0, 

25.3         45.0        62.3        64.7  pts.  Ca.CPOOj, 


lO 
68.0 


19   pts.H20. 
S9.7  pts.  Ca,(P04)j. 
J.  67.  39.)' 


13  16 

71.9        69.5 
(Bischof,  Schw, 

Oecomp.  by  HjSG*. 

Completely  decomp.  to  CaSO*  and  HjP04 
by  a  mixture  of  HsSOi  and  alcohol. 

Solubility  in  HNOt+Aq. 
1  pt.  of  Ca.(P04)t  dissolves  at  16.2&-17.5*  in 
pta.  EfNOiH-Aq  which  contain  pts.  H|0 
to  1  pt.  HNO,  (sp.  gr.  =  1 .23). 


Pu. 
HNOi+Aq 


2.72 
4.23 
10.25 
15.45 
20.34 
20.82 


Pts.  HtO 


0 

0.827 
3.309 
5.791 
8.273 
10 


Pu. 
HN0i4-Aq 


30.64 
26.48 
32.14 
36.06 
127.81 


Pts.  HiO 


10.754 

13 

13.236 

15.718 

40 


(Bischof,  1888.) 

More  sol.  in  acetic,  lactic,  malic,  and  tar- 
taric   acids    than   in   HCl   or   HN0|+Aq. 
(Cnim.) 
Solubility  in  HtP044-Aq. 


G.  HsP04  in  100  cc  of 
H.P04+Aq 


5 
10 
15 
20 
25 
30 


G.  CasCPOOs  dissolved 
by  100  CO.  of  solvent 


3.85 

7.28 

9.45 

12.50 

13.79 

15.10 


(Causse,  C.  K.  1892,  114.  414.) 

Ver>'  small  quantities  of  the  salts  of  the 
alkali  metals  increase  the  solubility  in  HtO. 
(Laasaigne,  J.  chim.  m^.  (3)  8.  11.) 

1  litre  cold  H|0  with  2  g.  NaCl  dissolves 
45.7  mg.  Cai(P04)»;  with  3  g.  NaNO,,  33  mg. 
Ca,(P04),.    (Liebig.) 

1  liU^  HsO  containing  8.75%  NaCl  dissolves 
317.5  mg.  Ca(P04)j.    (Lassaigne.) 

NH4  salts  have  even  more  effect,  especially 
NH4C1+Aa.  which  dissolves  Caj(P04)i  in 
the  cold;  also  ammonium  nitrate  and  suc- 
cinate.   (Wittstein.) 

(NH4),S04-f  Aq  dissolves  Ca,(P04)i  as 
easily  as  CaS04.    (Liebig,  A.  61.  128.) 

1  litre  HjO  containing  2  g.  NaCl  dissolves 
at  7-12.3**  45.7  mg.  Ca,(P04)t;  3  g.  NaNO, 
at  17.3^  33  mg.  Ca,(P04),;  2.2  g.  (NH4)2S04, 
76.7  mg.  Ca,(P04)2.    (Liebig,  A.  106.  185.) 


Dry  Cai(P04)  J  also  dissolves  by  long  boiling 
with  solutions  of  ammonium  chloride,  nitrate, 
succinate  (Wittstein),  or  sulphate  (Delkes- 
kamp). 

SoL  in  89,448  pta.  H,0  (boiled)  at  7^ 
19j628  pts.  H,0  (boiled)  containing  1% 
NH4CI  at  10^4324  pts.  H,0  (boiled)  con- 
taining 10%  NH4CI  at  17°;  1788  pts.  H,0  sat. 
with  COi  and  containing  10%  NH4CI  at  10** 
and  751  mm.  piessure;  1351  pts.  H2O  sat. 
with  CO,  and  containing  1%  NH4CI  at  12** 
and  745  mm.  pressure;  42,313  pts.  H2O  sat. 
with  COj  and  contaimng  CaCOi  at  21**  and 
756.3  mm.  pressure;  18,551  pts.  H2O  sat.  with 
CO,  and  containing  CaCOi  and  1%  NH4CI  at 
16**  and  746.1  mm.  pressure.  (Warington, 
Chem.  Soc.  (2)  4.  296.) 

Aqueous  solutions  of  the  following  NH4 
salts  dissolve  the  given  amts.  of  Ca,(P04),, 
calculated  for  100  pts.  of  the  corresponding 
acid:  NH4CI,  0.655  pt.;  NH4NO,,  0.306  pt.; 
(NH4),S04, 1.050 pts.;  NH4C,H,0,,  0.255  pt.; 
NH4  tartrate.  4.56  pts.;  NH4  citrate,  7.015 
pts.;  NH4  malate,  1.125  pts.  Ca,(P04),.  (Ter- 
reil.  Bull.  Soc.  (2)  86.  578.) 

Solubility  in  various  salts -f-Aq  under  a  CO, 
pressure  of  2  atmospheres,  at  14**. 


Salt 

G.  salt  per 
100  g.  HjO 

G.Cai(P04), 

sol.  in  1  1.  of  the 

solvent. 

H,0 

0.22848 

NaCl 

50 

cone. 

1.3208 
0.64089 

Mga,+6H,0 

86.9 

cone. 

• 

1.2873 
2.8923 

KMgCl,+6H,0 

79.2 
cone. 

1.5771 
.     1.1536 

K,S04,Mj^4, 
MgCl,+6H,0 

70.95 
cone. 

1.7777 
2.4911 

NaNO, 

72.7 
cone. 

1.5827 
0.8638 

K,S04 

74.6 
cone. 

4.9041 
4.7649 

(NH4),S04 

56.5 
cone. 

2.4131 
5.8849 

Na,SO4H-10H,O 

137.7 
cone. 

2.4911 
3.2267 

MgS04-f7H,0 

105.3 
cone. 

1.9728 
3.6001 

NH4CI 

45.74 
cone. 

1.3710 
1.2929 

(Ehlert  and  Hanpel, 
10* 
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CaifP04)j  is  sol.  in  K2C204-f  Aq.  100  ccm. 
K2C204-f  Aq  (11^%  K,C,04)  dissolves  57.1% 
of  the  PjOs  from  phosphorite,  71  %  from  guano 
bv  boiling  25  min.  At  ord.  temp,  bone  meal 
gives  up  50-80%  of  its  PjOs  to  K2Ca04+Aq 
in  36  hours.    fLiebig,  Landw.  J.  B.  1881.603.) 

Sol.  in  Ca  sucrate-f  Aq.  (Bobierre,  C.  R. 
82.  859.) 

More  sol.  in  H2O  containing  starch,  glue,  or 
other  animal  substances  than  in  pure  H2O. 
(Vauquelin,  Fogg.  85.  126.) 

Sol.  in  H2O  containing  organic  matter, 
therefore  when  bones  decay  under  HtO, 
CaafP04)2  is  dissolved  in  considerable  quan- 
tity.   (Hayes,  Edin.  Phil.  J.  5.  378.) 

Sol.  in  sodium  citrate+Aq.    (Spiller.) 

Solubility  in  NH4  citrates +Aq. 

Ammonium  citrate  solution  of  1.09  sp.  gr. 
at  30-35**  dissolves  precipitated  CajfPO*)* 
completely,  but  not  phosphorite.  (Frese- 
nius.) 

Dried  on  the  air,  with  2yjitO.  Sol.  in  40 
min.  in  diamroonium  citrate+Aq  (sp.  gr.  = 
1.09);  triammonium  citrate-fAq  (sp.  gr.  = 


1.09)  dissolves  55.3%  of  the  P2O*;  citric  add 
+Aq  (M%)  dissolves  83.8%  of  the  PiO^ 
(Erlenmeyer,  B.  14.  1258.) 

Dried  at  .50°,  with  P/sHjO.  Sol.  in  45  min. 
in  diammonium  citrate-fAq  (sp.  gr.  =  1.09); 
triammonium  citrate-fAq  dissolves  52.3%  of 
the  P2O6.    (Erlenmeyer.) 

Ignited.  Diammonium  citrate +Aq  (sp.  er. 
1.09)  dissolves  93%  of  the  P»Os;  triammonium 
citrate-fAq  (sp.  gr.  1.09)  dissolves  32%  of  the 
PjOft;  citric  acid  (K%)  dissolves  5SA%  of 
the  PaO^.    (Erlenmeyer.) 

Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Insol.  in  alcohol  and  ether. 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (NaumamL 
B.  1910,  43.  314.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1891, 
II.  1014;  Naumann,  B.  1904,  37.  4329.) 

Min.  Apatite. 

0.002  g.  is  sol.  in  1  1.  H2O. 

0.014  "  ''  ''  *'  1 1.  H,0  sat.  with  COj. 
(JofTre,  BuU.  Soc.  1898,  (3)  19.  374.) 


+H2O.  Solubility  in  H,0,  in  HtO  sat.  with  COt.  and  in  HiO  containing  CO,-f  CaH,(CO,)^ 

Temp.  16*^-20^ 


Solvent 


In  1  L  of  the  filtrate 


PsOtmc. 


CaO  mc- 


(1)  Boiled  distiUed  H2O. 


(2) 
(3) 
4) 


(5) 


1200  cc.  distilled  HtO -f  50  cc.  HtO  sat.  with  COt. 

1000  cc.      "  "  +250  cc.  "      "        "      " 

1250  cc.  HtO  sat.  with  CO2. 
Solutions  of  COtrf  CaH2(C0s)t.    1 1.  (filtered)  contains: 
Calcium  carbonate  13  mg. 

T«««,.K/.«o*^  1  Carbonate  166    '^ 

Bicarbonate  {  Carbonic  add  73    " 

Free  carbonic  add  9    ** 


w 


(7) 


(8) 


W 


Caldum  carbonate 
bicarbonate  | 

Free  carbonic  acid 


Carbonate 
Carbonic  add 


Calcium  carbonate 

Bicarbonate  j  g±^^^. 

Free  carbonic  add 


Calcium  carbonate 
Bicarbonate 
Free  carbonic  add 

Caldum  carbonate 
Bicarbonate 
Free  carbonic  add 


Carbonate 
Carbonic  add 


.  Carbonate 
1  Carbonic  add 


13 
277 
122 

49 

13 
376 
165 
105 

13 
475 
209 
206 

13 
545 
240 
301 


0.74 
6.9 

•48.5 
91.9 


0.38 


1.1 


0.80 


1.77 


1.30 


100.0 


162.3 


218.8 


273.3 


312.7 


(Schloesing,  C.  R.  1900, 131. 15U 
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Calcium  hydrogen  phosphate,  CaHPOi,  and 
4-2H,0. 

Insol.  or  nearly  so  in  H2O.  Gradually 
deoomp.  by  cold,  more  quickly  by  hot  HjO. 

1000  pts.  H,0  dissolve  0.135-0.152  pt. 
CaHP04+2HjO.  Solution  clouds  up  on  boil- 
ing.   (Bimbaum.) 

1000  Dtfl.  HjO  dissolve  0.28  pt.,  and  if  sat. 
with  CO,,  0.66  pt.  CaHP04-f  2H2O.  (Dusart 
and  Pelouze.) 

When  this  salt  dissolves  in  HtO.  decomp. 
takes  place  and  a  very  considerable  time  is 
necessary  to  establish  equihbrium.  (Rindell, 
C.  R.  1902,  134.  112.) 

Much  less  decomp.  by  H2O  than  Caa(P04)2 
or  CaH4(P04)2,  and  the  decomposition  of 
this  salt  in  water  depends  only  slightly  upon 
the  relative  amounts  of  solid  and  solvent 
which  are  present.  The  decomposition  is  in- 
creased by  the  addition  of  CO2.  The  presence 
of  CaSOi  or  of  CaCOs  decreased  the  amount 
of  phosphoric  acid  which  dissolved.  See 
original  paper.  (Cameron  and  Seidell,  J.  Am 
Chem.  Soc.  1904,  26.  1460.) 

When  the  ratio  of  P20ft  :  CaO  is  above  1.0 
or  below  1.27,  H2O  dissolves  0.4O-0.54  g.  CaO 
and  1.11-1.52  g.  ^^0%  (see  original  paper). 
(Cameron  and  Bell,  J.  Am.  Chem.  Soc.  1905, 
27.  1512.) 

Solubility  m  HJK)4+Aq. 


G.Ha*O4inl00cc 

0.  CaHPOi  diasolvod  by 

HJPOi+Aq 

100  cc  of  Bolvent 

5 

4.30 

10 

7.15 

15 

9.30 

20 

11.86 

25 

13.40 

30 

15.10 

(Causse,  C.  R.  1892,  114.  415.) 

1  1.  H2O  containing  2.2  g.  (NH4)2S04,  2  g. 
NaCl,  or  3  g.  NaNO,  dissolves  79.2,  66.3,  or 
78.9  mg.  CaFjO?,  which  is  present  in  form  of 
CaHP04.  (Liebig,  A.  106.  185.)  Slowly  but 
completely  sol.  in  boiling  NH4Cl-fAq. 
(Kraut,  Arch.  Pharm.  (2)  111.  102.)  Easily 
sol.  in  HjSOj+Aq.  (Gerland,  J.  pr.  (2)  4. 
123.)  Very  sol.  in  HCl  or  HNOs-f  Aq.  I.ess 
sol.  in  HC2H|02.  (BotzcUus.)  More  sol.  in 
dil.  than  cone.  HC2H,02-f  Aq,  but  60  pts. 
HCsHtOs  (1  mol.)  dissolve  at  most  23.1  pts. 
P2OS  (1  mol.  =  142  pts.)  from  this  compound. 
Aqueous  solution  of  sodium  acetate  dissolves 
more  easily  than  H2O,  and  becomes  turbid 
on  boiling.    (Bimbamn.) 

Completely  sol.  in  K2C204-fAq.  (Liebig> 
Landw.  J.  B.  1881.  603.) 

1 1.  of  sat.  solution  in  N/2(X)  acid  K  tartrate 
+Aq  at  25**  contains  0.235  9.  CaHPO*. 

Insol.  in  alcohol.  Sol.  in  many  organic 
substances,  aa  starch  or  gelatine -fAq. 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
n.  1014.) 


-f  V»H,0.  (Vorbringer,  Z.  anal.  9.  457.) 

-f  H2O.    (Gerlach,  J.  pr.  (2)  4.  104.) 

-h2H,0.    Min^Brushite. 

-f3H,0.    Min.  MetabruahUe. 

-f  5H,0.    (Dusart,  C.  R.  66.  327.) 

Calcium  te^ohydrogen  or//iophosphate. 
CaH4(P04)2+H,0. 

Very  dehquescent.  Crystals  take  up  97.7 
pts.  H2O  in  16  days,  and  220  pts.  H,0  in  28 
days  from  air  saturated  with  moisture. 
(Bimbaum,  Zeit.  Ch.  (2)  7.  131.) 

Not  hygroscopic  when  pure.     (Stocklasa, 

B.  23.  626  R.) 

Completely  sol.  in  100  pts.  HjO,  but  de- 
comp. by  10-40  pts.  H2O  with  separation  of 
CaHP04,  which  slowly  dissolves.  (Erlen- 
meyer,  J.  B.  1873.  254.) 

Later  (B.  9.  1839)  Erlenmeyer  says 
CaH4(P04)2-f  H2O  is  sol.  in  700  pts.  H2O  and 
decomp.  into  CaHP04  by  a  less  amount  of 
H2O.  Wattenberg  (Z.  anal.  19. 243)  says  that 
the  decomposition  by  small  amts.  of  H2O 
down  to  144  pts.  H2O  to  1  pt.  salt  is  inappre- 
ciable. 

Completely  sol.  in  200  pts.  H2O  if  pure,  and 
in  less  H,0  in  presence  of  H,P04.   (Stocklasa.) 

Sol.  in  25  pts.  H2O  at  15**.  Solution  begins 
to  decompose  when  warmed  to  50**.     (Otto, 

C.  C.  1887.  1563.) 

Greatly  decomp.  by  H2O  and  the  resulting 
solution  IS  to  be  regarded  as  a  solution  of  the 
decomposition  products  rather  than  of  the 
substance  itself.  The  presence  of  an  excess 
of  CaS04  does  not  materially  affect  the 
amount  of  phosphoric  acid  entering  the  solu- 
tion. (Cameron,  J.  Am.  Chem.  Soc.  1904,  86. 
1462.) 

Violently  decomp.  by  H2O  in  cone,  solu- 
tion; only  si.  decomp.  when  dissolved  in  200 
pts.  H,0.    (Stocklasa,  Z.  anorg.  1892, 1.  310.) 

Solubility  of  CaH4Ps08  in  HsP04+Aq  at 
pressure  of  746  mm.  at  hig^  temp. 


100  g. 

of  the  solution 


115* 
132* 
169* 


G.  .      G. 
PjO»     CaO 


43.60 

53 

63.95 


434 


5.623 
327 
4.489 


Solid  phase 


CaH4Pt08,  H204-CaHP04 
CaH4PjO|-f  CaH4P208,  H/) 
CaH4P208 


(Bassett,  Z.  anorg.  1908,  69.  26.) 

Glacial  HC2H|02  ppts.  it  completely  from 
aqueous  solution  even  in  presence  of  HNO|. 
(rersoz.) 

Decomp.  by  50  pts.  absolute  alcohol  at  b.- 
pt.  in  1  hour;  by  30  pts.  in  2  hours.  Sol.  in 
absolute  ether.    (Erlenmeyer,Ji@.^[^ 
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Calcium  p^ophosphate,  CatP207-f  4HjO. 

Somewhat  sol.  in  HtO;  completely  sol.  in 
mineral  acids;  less  sol.  in  acetic  acid,  and  in- 
sol.  in  Na4P207-f  Aq.  (Schwarzenberg,  A. 
65. 145.)  Less  sol.  in  warm  than  in  cold  acetic 
acid.    (Baer.  Pogg.  76.  156.) 

Insol.  in  NH4C1+Aq.  (Wackenroder,  A. 
41.  316.) 

Insol.  in  CaCU+Aq. 

Min.  PyrophosphorUe. 

Calcium  hydrogen  p^rrophosphate,  CaHsPsOr 
-f2H,0. 

Sol.  in  H,0.    (Pahl,  B.  7.  478.) 

2CaH,P207,  CasPiOr-f  6H2O.  Decomp.  by 
boiling  with  HjO  into — 

CaH,P,07,  CajPjOy+SHaO.  Insol.  in  hot 
H/).    (Knorre  and  Oppelt,  B.  21.  771.) 

^e^acalcium  hydrogen  phosphate, 
CaJKPOO.-fHjO. 

Ppt.  Insol.  in  H2O,  but  decomp.  by  boiling 
therewith.  Sol.  in  acids.  (Warington, 
Chem.  Soc.  (2)  4.  296.) 

-f2H20. 

Calcium  te^aphoaphate,  CaiPiOn. 

Insol.  in  acids  when  ignited.  (Fleitmann 
and  Henneberg,  A.  66.  331.) 

Calcium  lithium  phosphate,  CaLiP04. 
Insol.  in  H2O.    (Rose,  Pogg.  77.  298.) 


Calcium  sodium  pyrophosphate,  CaNajPsOr 
-f-4H20. 

Insol.  in  Na4P207-fAq.  Easily  sol  in 
HCl-f  Ao.  HNO,-f  Aq,  and  also  in  HCJEIA 
-f  Aq.    (Baer,  Pogg.  76.  159.) 

Ca,oNai»(P,07)».  Sol.  in  acids.  (Wallroth. 
Bull.  Soc.  (2)  89.  316.) 

3CaO,  SNaaO,  2P2OS.  Easily  sol.  in  acida. 
(Ouvrard,  A.  ch.  (6)  16.  307.) 

Calcium  thorium  metophosphate,  Th02.  CaO, 

P20«. 


Calcium  potassium  dtm€tophosphate, 
CaK2(P20e)2-f4H20. 
As  BaK  comp.    (Glatzel,  Dissert.  1880.) 

Calcium  potassium  or/^phosphate,  CaKPOi. 
Insol.  in  H2O.    (Rose,  Pogg.  77.  291.) 
Easily  sol.  in  acids.    (Ouvrard,  A.  ch.  (6) 

16.  308.) 

Calcium  potassium  pj/rophosphate,  CaK2P207. 
Insol.   in  H2O;   easily  sol.   in  dil.   acids. 
(Ouvrard,  C.  R.  106.  1599.) 

Calcium  sodium  dimetophosphate, 
CaNa2(P20e)2+4H^. 
As  BaNa  comp.    (Glatzel.) 

Calcium  sodium  trtm^tophosphate, 
CaNaP,0»+3H20. 
SI.  sol.  in  H2O.    (Fleitmann.  A.  66.  315.) 
Easily  sol.  in  H2O.   Difficultly  sol.  in  HCl-f 

Aq  when  heated  to  redness.     Easily  sol.  in 

boiling  HCl-f  Aq  after  being  fused.     (Lihd- 

bom.) 

Calcium  sodium  orMophosphate,  CaNaP04. 
Insol.  in  H^O.    (Rose.  Pogg.  77.  292.) 
Easily  sol.  in  dil.  acids.    (Ouvrard,  A.  ch. 

(6)  16.  308.) 
3CaO,  3Na20,  2P20».     Sol.  in  dil.  acids. 

(Ouvrard,  C.  R.  1888,  106.  1599.) 


(Colani,  C.  R.  1909,  149.  209.) 
Calcium  uranoos  metophosphate,  UO2,  CaO, 

P20s. 

Insol.  in  acids.  (Colani,  A.  ch.  1907.  (8) 
12.  140.) 

Calcium  uranyl  phosphate,  Ca(UO,)H,(P04), 
+2,  3,  or  4H2O. 

Sol.  in  HNOj+Aq.    (Debray.) 

Ca(U02)2(P04)2-f8H20.  Min.  UraniU. 
Sol.  in  HNO,-f  Aq. 

aCaO,  5U0,,  2P,0,+16H,0.  (Blinkoff, 
Dissert.  1900.) 

Calcium  phosphate  chloride,  Cat(P04)2,  CaCU- 
(Deville  and  Caron,  A.  ch.  (3)  67.  458.) 
3Cai(P0i)t,  CaCls.  CfdorapatUe.  InsoL  in 

HtO.    (Daubr^  Ann.  Min.  (4)  19,  684.) 
7CaH4(P04)„    CaCl,+14H,0.      Sol.    in 

HCl+Aq. 
4CaH4(P04),,  CaCl2+8H,0. 
CaH4(P04)2,  CaCl2-f  2H,0.    ParUy  sol.  in 

H2O  with  decomp.    Also  with  8H2O.    (Erlen- 

meyer,  J.  B.  1867.  145.) 

Calcium  phosphate  chloride  fluoride, 
3Ca,(P04),,  CaClF. 
Min.  Apatite.  Boiling  H2O  dissolves  out 
CaCU;  dil.  mineral  acids  oissolve  easily,  acetic 
acid  with  more  difficulty.  Easily  soluble  in 
molten  NaCl,  crystallizing  on  coohng.  (Forch- 
hammer.) 

Calcium   i^osphate   silicate,   Cas(P04)s, 

Insol.  in  H2O;  decomp.  by  HCl+Aq. 
(Carnot  and  Richard,  C.  R.  97.  316.) 

4Ca,(P04),,  CajSiOft.  (Backing  and  Linck, 
C.  C.  1887.  562.) 

4Ca3(P04)2,  3Ca,SiO».    (B.  and  L.) 

Ca(PO,),,  CaSiO,.  (Stead  and  Ridsdate, 
Chem.  Soc.  61.  601.) 

Calcium  dihydrogen  phosphate  sulphite. 
CaH2(P04)2,  CaSO,-f  H,0. 
Not  decomp.  bv  cold,  slowlv  by  boiling 
H^.  SUghtly  soi:  in  NH40H-fAq.  Sd  in 
mineral  acids.  Insol.  in  cold,  slowly  0OI.  in 
boiling  acetic  acid.  More  sol.  in  a  solution  of 
oxalic  acid.    (Gerland,  C.  N.  80.  268.) 


PHOSPHATE,  OOBALTOXJS 


Cerous  ine^aphotphate,  Ce(POi)t. 

Simmelsberg.) 
Ot,  dPfOft.     Insol.  in  HsO  or  acids. 
(Johnfison,  B.  22.  976.) 

Cerous  orfAophosphate,  CePOi. 

Insol.  in  H2O.  Easily  sol.  in  acids. 
(Grandeau,  A.  ch.  (6)  8.  193.) 

Insol.  in  adds.  (Hartley,  Proc.  Roy.  Soc. 
41.202.) 

+2HsO.  Insol.  in  HsO.  Sol.  in  acids. 
(Jolin.) 

Insol.  in  H|P04+Aq;  si.  sol.  in  HCl  or 
HNO,-fAa.    (HisingerJ 

Insol.  in  HNOi  4- Aq.  (Boussingault,  A.  ch. 
(5)  6.  178.) 

Min.  CryptoliU.  Completely  decomp.  by 
Ht804  when  finely  powdered.  Insol.  in  dii. 
HNO,+Aq. 

Ceric  ori^phosphate,  4CeOs,  6PsOt+26HsO. 
Ppt.    (Hartley,  Proc.  Roy.  Soc.  41.  202.) 

Cerous  p^oidiosphate,  CeiH3(P207)6+6HsO. 

Sol.  in  cerous  nitrate +Aq. 

Ce4(Pi07)i-fl2H,0.  Sol.  in  excess  of 
sodium  p3rropho8phate+Aq.  EasUy  sol.  in 
HCl.    (Ros^eim,  B.  1915,  48.  592.) 

Cerous  Isnthanqm  thorium  phosphate, 

(Ce,  La,  Th).(P04)4. 
Min.  MonaziU.      Sol.  in  HCl+Aq  with 
white  residue. 

Cerous  potasshmi    ort^phosphate,  2CetOi, 
3KA  3P,0»-2CeP04,  KiPO*. 
Insol.  in  HsO;  sol.  in  acids.    (Ouvrard,  C. 
R.  107.  37.) 

Cerous  sodium  or^Aophosphate,  CesOi,  3NatO, 
2P,0»=CeP04,  Na,P04. 
Insol.  in  H,0.    (Ouvrard,  C.  R.  107. 37.) 

Cerous  sodium  p^ophosphate,  CeNaPsOr. 

Insol.  in  acetic,  and  cold  dil.  mineral  acids. 
Sol.  in  warm  ados.    (Wallroth.) 

Chromous  phosphate,  Cri(P04)t. 

Insol.  in  HjO.  Easily  sol.  in  dtric.  tartaric 
and  acetic  acids.  SI.  sol.  in  HtCOt+Aq. 
(Moissan,  A.  ch.  1882,  (5)  26.  415.) 

+H3O.  Precipitate.  Easily  sol.  in  adds. 
(Moberg;  Moissan,  A.  ch.  (5)  21.  199.) 

Chromic  fyi«tophosphate,  Crs(POs)e. 

Insol.  in  HsO  or  cone,  acids.  (Maddrdl,  A. 
61.  53.) 

Chnnnic  or^phosphate,  CrP04. 

Hvdrolvsed  by  hot  H|0.  Somewhat  sol. 
,  in  NH40H+Ag  and  in  Cr,(S04)i-f Aq. 
I'   (Caven,  J.  Soc.  Chem.  Ind.  1897,  16.  29.) 

Insol.  in  methyl  acetate.     (Naumann,  B. 


1909,  42.  3790);  ethvl  acetate.    (Naumann, 
B.  1910,  43.  314.)      ' 

Chromic  phosphate,  Crs(P04)s+12Hs0. 

Violet  modification.  Predpitate.  (Ram- 
melsberg,  PogK.  68.  383.} 

+6Ht0.  Oreen  modificaHon.  Very  si. 
sol.  in  H2O  and  still  less  in  NH4N0t  or 
NH4C,H,0,H-Ag.    (Camot.  C.  R.  94.  1313.) 

Insol.  in  acetic,  but  easily  sol.  in  mineral 
adds.  Easilv  sol.  in  cold  KOH  or  Na0H+ 
Aq,  from  which  it  is  separated  on  boiling. 
(Dowling  and  Plunkett,  Chem.  Gaz.  1858. 
220.) 

Chromic  hydrogen  phosphate,  CrsHe(P04)4+ 
16HA 
Sol.  inHsO.    (Haushofer.) 

Chromic  pyrophosphate,  Cr4(Pt07)i. 

Anhydroiu.  Insol.  in  HtO  or  adds.  (Ouv- 
rard, A.  ch.  (6)  16.  344.) 

-f-7H20.  Precipitate.  Sol.  in  strone 
mineral  adds,  SOj-f  Aq,  KOH+Aq,  and 
Na4PfOT+Aq.    (Schwarzenberg,  A.  65.  149.) 

Insol.  in  Na4P207-f  Aq.    (Stromeyer.) 

Chromic  potassium  phosphate,  CrjOt,  KsO, 
2P,0,. 

Insol.  in  H2O  and  in  adds.  (Ouvrard,  A. 
ch.  (6)  16.  289.) 

Chromic  potassium  pyrophosphate, 
K(CrP,07)-f5H,0. 

SI.  sol.  in  cold  HtO.  Decomp.  by  boiling 
H2O.    (Rosenheim,  B.  1915,  48.  586.) 

CrtKsH4(Ps07)i.  Insol.  m  HsO,  adds,  or 
alkalies.  SL  decomp.  bv  boiling  cone.  HjS04. 
(Schjeming,  J.  pr.  (2)  46.  515.) 

Chromic  silver  phosphate,  2CrsOi,  2AgsO, 
5P,0.. 
(Hautefeuille  and  Margottet,  C.   R.  96. 
1142.) 

Chromic  sodium  or/Aophosphate,  NasHP04, 
2CrP04-f5H,0. 
Decomp.  by  HiO.    (Cohen,  J.  Am.  Chan. 
Soc.  1907,  29.  1197.) 

Chromic  sodium  pyrophosphate, 
Cr,Na,(P,07),. 

Insol.  in  adds.  (WalUtith,  Bull.  Soc.  (2) 
89.  316.) 

+10HsO,  and  I6H2O.  SI.  sol.  in  cold  H,0. 
Decomp.  by  boiling  H2O.  (Rosenheim,  B. 
1915,  48.  586.) 

Cobaltous  monometophosphate,  Co(POi)s(?). 
Insol.  in  HsO  and  dil.  adds.    Sol.  in  cone 
HCl+Aq.    (Maddrdl,  A.  68.  61.) 


PHOSPHATE,  COBALTOUS 


Cobaltous  efimetaphosphate,  Cos(PtOs)3. 

Insol.  in  cold  cone.  HjSO*;  si.  sol.  on 
warming,  but  sol.  in  HtO  after  treating  with 
HjSO*.  Sol.  in  cone.  NHiOH-f  Aq.  Scarcely 
attacked  by  boiling  NaiS+Aq.    (Fleitmann.) 

Cobaltous  Aexam«tophosphate  (?). 

Ppt.  Sol.  in  sodium  hexametaphosphate+ 
Aq.    (Rose,  Pogg.  76.  4.) 

Cobaltous    orfAophosphate,    Cos(P04)2+ 
a:H,0. 
Sol.  in  HJ>04-hAq  or  NH40H-1-Aq;  si.  sol. 

inNH4ClorNH4NO,-hAq.    (Salvetat,  C.  R. 

48.295.)    Sol.  in  Co  9alts-|-Aq. 

-f  2H,0.    (Debray,  A.  eh.  (3)  61.  438.) 
4-8H2O.    (Reynoso,  C.  R.  34.  795.) 

Cobaltous  hydrogen  ortAophosphate, 
CoHP04-flJ4H,0. 

Ppt.    (Debray.) 

-f 2J^H,0.  Ppt.  Insol.  in  HjO.  Sol.  in 
Ha>04+Aq.    (Bddeker,  A.  94.  357.) 

Cobaltous  /e/rahydrogen  or/Aophosphate, 
CoH4(K)4),. 
Sol.  in  HfO.    (Reynoso.) 


Cobaltous  pyrophosphate. 

Ppt.    Sol.  in  Na4Pi07-f  Aq.    (Stromeyei 
Sol.  in  NH40H+Aq.    TScnwarzenberg.) 


Cobaltous  pyrometophosphate,  3CoO,  2P30ft. 

(Braun.) 

6C0O,  SPiOs.    (Braun.) 

Cobaltous  potassium  phosphate,  C0KPO4. 

Insol.  in  HjO:  easily  sol.   in  dil.   acids. 
(Ouvrard,  C.  R.  106.  1729.) 

3CoO,  3K2O,  2P,0i.    .\8  above. 

Cobaltous  sodium  /nphosphate,  NaCoxPsOio. 
(Schwarz,  Z.  anorg.  1895,  9.  260.) 
Na,CoP,Oio+12H,0.    Very  sol.  in  H,0; 

deoomp.   in    aq.    solution.     Sol.    in   acids. 

(Sohwarz,  Z.  anorg.  1895^  9.  258.) 

Cobaltous  sodium  metophosphate, 
Co,Na2(PO,)g. 
Insol.  in  HjO  or  acids,  even  cone.  H,S04. 
(Watts'  Diet.) 

Cobaltous  sodium  tmmometophosphate, 
6Co(PO,)2,  2NaP0,. 
Insol.  in  HtO  and  dil.  acids.    Sol.  in  cone. 
H2SO4.    (Maddrell,  A.61.  57.) 

Cobaltous  sodium  tnm«/aphosphate, 
CoNa4(PO,)s+8H,0. 
Sol.  in  HzO.    (Fleitmann  and  Henneberg, 
A.  65.  315.) 


Cobaltous  sodium  or^^phosphatey  CoNaPO*. 
Insol.  in  H,0.  (Ouvrard,  C.  R.  106. 1729.) 
Co,(P04)2,  2Na2HP04+8H,0.     (Debray, 

J.  Pharm.  (3)  46.  119.) 

Cobaltous  sodium  pv^phosphate,  ' 
Co,oNa,«(Pt07)t. 
Insol.  in  HjO.    Sol.  in  acids.    (Wallro^) 
+a:H80.    Sol.  in  H,0.    (Stromeyw.) 

Cobaltous  zinc  phosphate,  Coi(P04)a, 
3Zn,(P04)a-hl2H,0. 
Ppt.    Sol.  in  acids.    (Grentele.) 
CoZn,(P04)»-f  6H,0.    Insol.  in  H,0. 

Columbium  phosphate  (?) 
Insol.  in  HjO.    (Blomstrand.) 

Cupric  <fini0/aphosphate,  Cus(P20c)s. 

Insol.  in  H,0.  Sol.  in  cone.  HjSO*.  (Mad- 
drell, A.  61.  62.)  Insol.  in  most  oonc.  adds 
and  in  alkalies,  except  hot  NH40H-|-Aq  or 
cone.  HsS04,  in  which  it  is  moderately  sol. 

Not  decomp.  by  H^,  but  by  (Nn4),S+Aq. 
less  easily  by  Na,S,  and  K,S-f  Aq.  (Fleit' 
mann,  Pogg.  78.  242.) 

-fSHzO.  Completely  insol.  in  H,0.  (Fleit- 
mann.) 

Cupric  ^Acametophosphate  (?). 

Sol.  in  Na<»P»0;8-fAq  or  CuCli-|-Aq. 
(Rose,  Pogg.  76.  5.) 

CuiPeOig.  Easily  sol.  in  H»0  or  acids, 
especially  wheji  freshly  pptd.  (Lddert,  Z. 
anorg.  5.  15.) 

Cupric  or^Aophosphate,  basic,  6CuO,  PsOtH- 
3H,0. 

Min.  Phosphocalcite, 

5CuO,  PjOj-f  2H,0.    Min.  Dihydriie. 

+3H2O.  Min.  Ehlite,  EasOy  sol.  io 
NH40H-f  Aq,  and  HNO,-f  Aq. 

4  CuO,  PtOi-hHjO.  Slowlv  sol.  in  NH4OH 
or  (NH4)jC0,-f  Aq;  insol.  in"  cold  Na^S/),-!- 
Aq.    (Steinschneider,  C.  C.  1891,  II.  51.) 

SI.  sol.  in  CuCU+Aq  and  CaS04+Aq 
Decomp.  by  boiling  HtO  and  boiling  Aq 
potash.  (Cfaven,  J.  Soc.  Chem.  Ind.  1897, 
16.  29.) 

Min.  Ldbethenile.  Sol.  in  acids  and 
NH40H-f-Aq. 

+2H2O.  Min.  Pseudolibethenite,  Sol.  in 
acids  and  NH40H4-Aq. 

+3H2O.  Min.  TagilUe.  Sol.  in  acids  and 
NH40H-|-Aq. 

Cupric  triphosphate,  5CuO,  3P,0.+13H,0. 

Sol.  in  HtO.  Sol.  InHNOs.  (Sohwan,  Z. 
anorg.  1895,  9.  262.) 

Cupric  (2»me(aphoB|diate»  CuPt0»-|-4Ht0.       y 

Sol.  in  78  pts.  H,0.  Easily  decomp.  by 
hot  cone.  H,S04.    (Glataol,  Dissert.  1680.: 


"I 


PHOSPHATE,  CUPRIC  URANYL 


ipric  trimetaphosfhaXe,  Cui(P,Ot),-f  9H2O. 
Very  al.  sol.  in  H,0  (0.04  g.  in  1 1.  at  20**). 
^unmann,  J.  pr.  1892,  (2)  45.  425.) 

Ipric  tdrametajikosptuLte,  Cu2P40it. 

Ipaol.  in  H,0  and  in  HCl.   SI.  sol.  in  boiling 

VOi.      Very  sol.  in  boiling  cone.  H1SO4. 

lftta<4.) 

-h8H,0.     Nearly  inaoL  in  H,0.    fflowly 

•acked    by    ados    except    cone.    HsSO^. 

tpric     or/Aophoflfphate,     Cu,(P04),-f3H,0. 
Insol.   in  H2O;  easily  sol.  in  acids,  even 
PO4.    HC,H/),,  or  HtSO,-hAq.     I^ol.  in 
a^OH-hAci.    SI.  sol.  in  NH«  ^ts-fAq. 
31.  sol.  in  Cu  salts+Aq.    (Rose,  Pogg.  76. 

Sol.   in  cold  NajStOj+Aq.      (Steinschnei- 

r,C.C.1891,II,51.) 

Inaol.  m  liqiiid  NH,.     (Gore,  Am.  Ch.  J. 

98,  aO.  8270 

[nsol.  in  methyl  acetate.     (Naumann.  B. 

59,  42.  3790.) 


Cupiic  potassium  tetintxni^tophosphate, 
K,Cup40„+4H,0. 
Sol.  in  58  pts.  H,0.    Easily  attacked 
acids.    (Glatzel,  Dissert.  1880.) 


by 


tpric    hydrogen 

l>iH,0(?). 
Jiaol.   in   HjO; 
^  H/),+Aq. 


phosphate,    CUHPO4+ 

sol.  in  H,P044-Aq,   and 
Insol.     in     NH4CI,     and 


a«XO,+Aq.     (Brett,  Phil.  Mag.  (3)  10, 


ipric      nyrophosphate, 
2CuO,  H,0-f3H,0. 
Insol.  in  H,0.    (Pahl,  J. 


basic,     CujPiOt, 
B.  1878.  229.) 


tpric  pyrophosphate,  CujPjOz. 

Anhydrous.     Insol.  in  HjO,  and  very  si. 

!.  in  cone,  acids.     (Flcitmann,  Pogg.  78. 

4) 

\a  insol.  as  Cu  metaphosphate,  but  de- 

mp.  by  H^.    (Rose,  Pogg.  76.  14.) 

+2H,0.   Sol.  in  mineral  acids,  and  NH4OH 

Aq;   also  in  Na4pj07-f  Aq.     (Schwarzen- 

rg,  A.  66.  156.) 

Sol.  in  cold  H,SO|-f  Aq  without  decomp., 

jTstaUixing  out  on  boiling. 

Decomp.  by  boiling  KOH-fAq. 

Sol.  in  large  excess  of  CUSO4+ Aq. 

+2HH,0.    (Pahl,  Sv.  V.  A.  F.  80,  7.  40.) 

-hoHA   Very  si.  sol.  in  H,0. 

Sol.  in  dil.  acids.    (Wiesler,  Z.  anorg.  1901, 

.202.) 

tpric  iron   (ferric)   pyrophosphate. 

CuJJ'e,(P,OT),+12H/5r 
Ppt.    (Pascal,  C.  R.  1908, 146.  233.) 

phosphate,   4CuO, 


Cupric  potassium  pyrophosphate,  CuKsPtO?. 

Extremely  easily  sol.  in  HjO.  (Persoz,  A. 
ch.  (3)  20.  315.) 

CujPjOt,  3K4Pi07-f  4H,0.  Insol.  in  H,0. 
(Pahl,  Sv.  V.  A.  F.  80,  7.  44.) 

Cupric  sodium  phosphate,  CuiNa«(P04)4. 

Insol.  in  HCjHjOt+Aq.  Sol.  in  cone, 
acids.    (Wallroth,  Bull.  Soc.  (2)  89.  316.) 

Cupric  sodium  (nphosphate, 
CuNa,P,Oio+12HsO. 

SI.  sol.  in  HfO;  very  unstable. 

Easily  sol.  in  acids.  (Stange,  Z.  auorg. 
1896,  li.  458.) 

Cupric  sodium  (e^mmetophosphate, 
CuNa,P40i,. 

As  insol.  in  HtO  as  Cu  dimetaphosphate. 
Difficultly  decomp.  by  digestion  with  NajS-f 
Aq.     (Fleitmanri,  Pogg.  78.  355.) 

-f  4H,0.  Sol.  in  45  pts.  HjO.  rOlatzel, 
Dissert.  1880.) 

Cupric  sodium  or^phosphate,  3Cus(P04)i: 
NaH,P04. 

Decomp.  by  H,0  to  4CuO,  P,Os.  (Stein- 
schneider,  C.  C.  1891,  II.  52.) 

2Cu,(P04)2,  Na,HP04.    ~ 
into — 

3Cu,(P04),,  NajHPO*. 
(SO 

Cu,(P04)i,  NaH,P04. 
(S.) 

6Cu,(P04)2,  2NaJ>04. 


Decomp.  by  HtO 

D6comp.  by  HjO. 

Decomp.  by  HiO. 

Decomp.  by  HjO. 


K,0, 


Ipric  potassium 

3PiO». 

Insol.  in  H,0.    ^Ouvrard,  C.  R.  111.  177.) 
CuKPO*.    As  above. 


Cupric  sodium  pyrophosphate,   CuNatPiO?. 

Insol.  in  HiO.  (Fleitmann  and  Henne- 
berg,  A.  66.  387.) 

-f  V»H,0.  (F.  and  H.)  Much  more  sol. 
than  the  next  salt.    (Pahl.) 

+6H2O.    (Persoz,  A.  ch.  (S)  20.  315.) 

CujPjOt,  CuNajFjOT-f  3HH,0.  Verj-  ef- 
florescent; insol.  in  HjO.    (F.  and  H.) 

+  10J^H,0.    (Pahl,  Sv.  V.  A.  F.  80.  7.  42. 

CuNajPiOr,  NaiPjOj.  Sol.  in  H,0.  (F. 
and  H.) 

-|-2H,0.    (F.amdH.) 

4-12,  and  I6H1O.  Very  efflorescent,  and 
sol.  inH,0.    (Pahl.) 

Cu,Na,P4Oi4+10H,O.  Insol.  in  H,0; 
sol.  in  HCl  and  HNOi  even  after  heating. 
(Stange,  Z.  anorg.  1896, 12.  456.) 

Cupric  unmyl  phosphate,  (U02)2Cu(P04)j-f 
SHzO. 
Insol.  in  HjO;  easily  sol.  in  acids.     (De- 
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Cupric  or/Aophosphate  Ammonia,  Cus(P04)s. 
4NH,. 

SI.  sol.  in  HtO.  Easily  sol.  in  HsO  contain- 
ing NH4OH.    rSchiff,  A.  128.  41.) 

2ai0,  3P/)5.  20NH,+21H,O.  Easily 
sol.  in  cold  HtO,  with  subsequent  decomp. 
(Metzner,  A.  149.  66.) 

2CuO,  P,0»,  6NH,.    (Maumen^.) 

Cupric   pyrophosphate    ammonia,   8CuO, 
3P,06,  4NH,+4H,0. 

SI.  Bol.  in  HjO.  (Schwaraenberg,  A.  65. 
133.) 

CuJ>,07,  4NH,H-H,0.  SI.  sol.  in  H,0. 
(Schiff,  A.  128.  1.) 

Didymium  metophosphate,  Di(POi)i. 
Precipitate.    (Smith.) 
Di,0,,  5P,0».    Insol.  in  H,0.    (Cleve.) 

Didymium  phosphate,  2Di20i,  SPsOs. 
Insol.  in  H,0.    (Ouvrard,  C.  R.  107.  37.) 

Didymium  ortAophosphate,  DiPOi. 

Insol.  in  HjO.    Very  si.  sol.  in  dil.,  easily 
sol.  in  cone,  acids.     (Marignac.)     Insol.  in 
H,0.    (Wallroth,  Bull.  Soc.  (2)  39.  316.) 
•    +H/).      (Frcrichs   and   Smith,    A.    191. 
355.) 

Didymium  rrthydrogen  phosphate, 
Di,H,(P04)«. 
Precipitate.     (Frerichs  and  Smith.) 
Existence  is  doubtful.    (Clcve,B.   12.  910.) 

Didymium  A^oxzhydrogen  phosphate, 
DiH,(POOi+H20. 
Precipitate.    (Hermann.) 

Didymium    pyrophosphate,    Di4(Ps07)i+ 
6H,0. 

Precipitate.    (Cleve.) 

Didymium  hydrogen  pyrophosphate, 
Di,H«(P,0T),. 

Precipitate.  Sol.  in  disodium  pyrophoe- 
phate+Aq.  (Frerichs  and  Smith,  A.  191. 
355.) 

Docs  not  exist.    (Cleve.) 

Didymium   potassium   phosphate,   2Di208, 
3K,0,  3P,0j-2DiP04,  K1PO4. 
Insol.  in  H,0.    (Ouvrard,  C.  R.  107.  37.) 

Didymium   sodium  or^Aophosphate,   DitOi, 
3XaA  2P,0.-DiPCJ4,  Na?04. 
Insol.  in  H2O.    (Ouvrard.) 

Didymium  sodium  pyn>phosphate,  DisOi, 
Na,0,  2P,0.-Dix\aP,07. 
Insol.  in  HjO.    (Ouvrard,  C.  R.  107.  37.) 


Dysprosium  ort^phosphate,  DyP04+5H^. 

Nearly  insol.  in  HjO. 

Easily  sol.  in  dil.  acids  or  acetic  add 
(Jantsch,  B.  19)1,  44.  1276.) 

Erbium  phosphate,  ErP04-|-HsO. 
Precipitate. 

Erbkmi  pyrophosphate,  ErHPsOr+a^iHjO 
Scarcely  sol.  in  boiling  HjO.     Slowly  ttl 
in  adds. 

Erbium  sodium  pyrophosphate,  ErXaPtOr. 
PrecipiUte.    ^Walhoth.) 

Gludnum  metophosphate,  Gl(POs)i. 

Insol.  in  HjO  and  acids.  (Bley^,  Z.  anorf 
1912,  79.  274. 

Gludnum  or^phosphate,  basic 
2Gia>20,,  GlO-f  13H,0. 
Ppt.    (Bleyer,  Z.  anorg.  1912,  79.  268.) 

Gludnum  ort^phosphate,  Gli(P04)s+6HsO. 

Precipitate.  Insol.  in  HiO.  SoL  in  meads 
(Atterberg,  Sv.  V.  A.  Handl.  12,  6.  33.) 

1  1.  2%  HC,H,0,-f  Aq  dissolves  0.55  g.  d 
the  anhydrous  salt;  1  1.  10%  HCsH*0,-l-A^ 
dissolves  1.725  g.  (Sestini,  Gazs.  ch.  it.  Vl 
313.) 

+7H,0.    (Atterberg.) 

Gludnum  hydrogen  ort^phosphate,  GlHPQi 
+3H,0. 

GlH4(P04)i    hydroscopic.      (Bleyer,    Z. 
anorg.  1912,  79.  266.) 

Precipitated  by  alcohol.    (Attai>erg.) 

Gluchium  phosphate,  5G10,  2P,Ot+8HsO. 
Ppt.  Sol.  in  H2O  with  decomp.  (Scheffff 
3G10,  P/)»,  3H,0+HjO.     (Sestini,  Ga» 

ch.  it.  20.  313.) 

Gludnum  pyrophosphate,  GltPsOr+dHfO. 
Precipitate.    (ScheflFer.) 
Sol.  in  Na4Pt07+Aq.     (Strom^er.) 

Gludnum  potasdum  phosphate,  GIKPO4. 
Insol.  in  H,0.    (Ouvrard,  C.  R.  110.  1333.] 

Gludnum   sodium   phosphate,   GlNaPO*. 

SI.  sol.  in  cold,  easily  sol.  in  hot  adds. 
(Wallroth.)    Insol.  in  acetic  acid. 

Min.     BeryUanUe. 

GIO.  2Na,0,  P,Os.  Insol.  in  H,0.  (Out- 
rard,  C.  R.  110.  1333.) 


Gold  (Auric)  sodium  pyrophosphate  (!)« 

Au4(P,07),,  2Na4 
Sol.inHjO.    (Persoj 


Au4(P,0t),, JNa^?|^ +^. 
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^Id  sodium  pyrophosphate,  ammonia, 
14Au,0,,  6P,0».  3Na,0, 14NH,-|-24H,0. 
Insol.  in  Hrf).    (Gibbs,  Am.  Ch.  J.  1896, 
L7.  172.) 

[ron  (ferrous)  <rime(aphosphate,  Fe(Ps09)s+ 
12H,0. 
Rather  si.  8r>l.  in  cold,  more  easily  in  hot 
BtO.  After  ioiition  sol.  in  HCl-fAq  only 
ifter  long  boiBng.  (Lindbom,  Acta  Lund. 
t873.  17.) 

ferrous  Aeamm^tophosi^te,  FetPiOig. 

When  freshly  pptd.  is  sol.  in  HjO.  and  very 
K)l.  in  least  traces  of  acids,  or  Na«riOi8-hAq. 
[Ladert,  Z.  anorg.  5.  15.) 

Perrons   phosphate,   basic,   7FeO,   2PsOft+ 
9H,0. 
Min.  Ludlamite,     Sol.  in  dil.  HsS04  or 
HCl-fAq.     Decomp.   by   boiling   KOH   or 
^aOH-hAq. 

Perrons  ortAophosphate,  FeiCPO^s. 

Insol.  in  HsO;  sol.  in  acids. 

Sol.  in  1000  pts.  HsO  containing  more  than 
I  vol.  COi.    (Pierre.) 

Sol.  in  an  excess  of  ferrous  salts +Aa. 

Sol.  in  500  pts.  HsO  containing  Vmo  Pt. 
HCjHiO,.  Sol.  in  1666  pts.  H,0  contaimng 
150  pts.  NH4C,H,0,.    (fterre,  A.  ch.  (3)  36. 

rs.) 

Sol.  m  NH4  salts+Aq. 

Sol.  in  NH40H-hAq.  Not  pptd.  in  pres- 
ence of  Na  citrate. 

Insol.  in  acetone.  (Naimiann,  B.  1904,  87. 
4329.) 

-f  Hrf).    (Debray,  A.  ch.  (3)  61.  437.) 

+8Hfl0.  Min.  Vwianiie,  Easily  sol.  in 
HCl  or  HN0,-|-Aq.  Boiling  KOH -hAq  dis- 
Bolvee  out  phosphoric  acid.  Sol.  in  cold  citric 
Ecid-hAq.    (Bolton,  C.  N.  87.  14.) 

Insol.  mHsO.  Sol.  in  acids.  (Evans,  C.C. 
1S97, 1.  580.) 

Ferrons  hydrogen  orMophosphate,  FeHP04+ 
H,0. 
Ppt.    (Debray,  A.  ch.  (3)  61.  437.) 
Is  impure  Fei(P04)s.     (Erlenmeyer  and 

Heinrichs,  A.  194.  176.) 

Ferrous  estrohydrogen  orf^phosphate, 
FeH4(P04),-hH,0. 
Easily  sol.  in  HtO.     Not  changed  by  al- 
cohol.    CErienmeyer  and  Heinrichs,  A.  194. 
176.) 

Ferrous  pyrophosi^te. 

Ppt.  Sol.  in  an  excess  of  Na4P«07  or  FeSO* 
+Aq.    (Schwarzenberg,  A.  66.  153.) 

"VeiTk  iTMtophosphate,  Fet(PO«)«  or  Fe(POi)s. 

IiJnsol.  in  HtO  or  dil.  acids.    Sol.  in  cone. 
*60«.    (Maddrell,  Phil.  Mag.  (3)  80.  322.) 


Iron  (ferric)  ortAophospluiJte,  bask,  2FexOi, 
P,05+xH,0. 

Insol.  in  NH4  citrate,  sol.  in  NH4  tartrate 
+Aq.    (Wittstein.) 

-|-3H,0.  Min.  KrataHi.  Easily  sol.  in 
HCl+Aq. 

-|-4H,0.    Ppt.    (Millot,  C.  R.  82.  89.) 

-|-6H,0.    Min.  DufreniU. 

+12Hrf).  Min.  Cacoxene.  Sol.  in  HCl-h 
Aq. 

-1-18,  or  24Hrf).    Min.  DehvauxUe. 

6Fe,0i,  3P,0»-|-14H,0.  Min.  Beraunile. 
Sol.  in  HCl-hAq. 

3Fe,0i,  2PtO*+8H,0.  Min.  EUonarite. 
Sol.  in  HCl-hAq. 

Ferric  or^phosphate.  Fet(P04)t+xHsO,  or 
2Fe,0,,  3PA-i-a;H,0. 

-h4,  or  8HfO.  (Pptd,  ferric  phoaphaU.) 
Insol.  in  HsO.  Sol.  in  1500  pts.  boiling  HtO. 
(Bergmann,  1816.)  Sol.  in  pure  HtO  when 
all  traces  of  soluble  salts  are  absent.  (Frese- 
niua.)  Verv  si.  sol.  in,  but  decomp.  by  HtO. 
(Lachowicxj  W.  A.  B.  101.  Qb.  374.)  For  an 
extended  discussion  of  solubility  in  and  de- 
composition by  HtO  and  effect  of  salts  see 
Cameron  and  Hiu^t,  (J.  Am.  Chera.  Soc.  1904, 
26.  888.) 

Blasily  sol.  in  dil.  mineral  acids,  excepting 
H|P04-|-Aq.  Insol.  in  cold  HCtHaOt+Aq. 
(Wittstein.)  1(X)  ccm.  cold  HtO  containing 
10%  HCtHiO,  dissolve  0.007  g.  salt.  (Ses- 
tini.  Gtaz.  ch.  it.  6. 252.)  When  freshly  pptd. 
easily  sol.  in  HtSOi+Aq,  or  (NH4)tSOt-|-A9. 
(Berthier.)  Easily  sol.  in  tartaric  or  citric 
add-l-Aqj  also  in  NH4  salts  of  those  acids, 
and  Na  citrate -hAq.  (Heydenreich,  C.  N.  4. 
158.)    See  below. 

Sol.  in  12,500  pts.  HtO  sat.  with  COt. 
(Pierre.  A.  ch.  (3)  86.  78.) 

Insol.  in  NH4  salts+Aq.  (Wittstein.) 
Sol.  in  NH40H-|-Aq  in  presence  of  NatHP04; 
insol.  in  hot  Na,HP04-hAq;  sol.  in  (NH4),C0, 
-hAq  (Bewelius).  NH4OH,  KOH,  or 
NaOH-hAq  dissolve  out  H1PO4. 

Sol.  in  ferric  salts -f-Aq,  even  ferric  acetate, 
but  insol.  in  ferrous  acetate-}- Ao. 

Partiall^r  sol.  in  large  amt.  of  N^atCO|-f  Aq. 
Not  pptd.  in  presence  of  Na  citrate.    (Spiller.) 

Arth  (Bull.  Soc.  (3)  2.  324)  obtained  a 
modification  of  Fet(P04)»,  insol.  in  HNO|-h 
Aq,  but  sol.  in  hot  cone.  HCl-l-Aq. 

-f  4HtO.  Min.  Strengile.  Easily  sol.  in 
HCl+Ao;  insol.  in  HNO|-|-Aq. 

-h5HtO.  Only  si.  sol.  in  HtO.  Slowly  sol. 
in  HNOa,  easily  sol.  in  HCl.  (Weinland,  Z. 
anon;.  1913,  84.  361.) 

Diammonium  citrate  -|-Aq  dissolves  4.8% 
of  the  PtOi,-  triammonium  citrate,  5.8%  PtO»; 
and  with  an  excess  of  NH4OH,  21.2%  PtO» 
is  dissolved.    (Erlenme3rer,  B.  14.  1253.) 

-|-9HtO.  Dissolves  in  35  min.  in  diam- 
monium citrate  -l-Aq  (sp.  gr.  1.09);  in  55 
min.  in  triammonium  citrate  -f-Aq  (sp.  gr. 
1.09);  citric  acid  -hAq  (}i%  citric  acid)  dis- 
solves 17.5%  of  the  PtO».    (Erlenmeyer,  I.  c.) 
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Iron  (ferric)  phosphate,  add,  8Fe20i,  OPsOt 
-|-3H,0. 

Insol.  in  HtO.    (ROmpler,  Z.  anal.  12. 151.) 

6Fe,0,,  7P,0,+3H,0. 

4Fe,0,,  6P204-h3H,0. 

2Fe20,,  3P,08-h8H,0.  Ppt.  Decomp.  by 
HtO  finally  into  Fe,(P04)j.  (Erlenmeyer  and 
Heinrich,  A.  194.  176.) 

8Fe,0«,  llPjO»+9H,0.  As  above.  (E. 
andH.) 

4Fe,0»,  7P«06+9H,0.  As  above.  (E.  and 
H.) 

Fe,0,,  2P20»+8H20.  Insol.  in  H,0  or 
HCjH|Ot+Aq;  sol.  in  NH*  citrate,  alkali 
hydrates,  or  carbonates -hAq.  (Winkler.) 
Slowly  decomp.  by  H,0.    (E.  and  H.) 

-hlOHjO.    (Waine,  C.  N.  86.  132.) 

2Fe,03,  5P,05+17H,0. 

Fe,0,,  3P,Oft+6H,0  =  FeHc(P04)i.  Deli- 
quescent. Insol.  in  HsO,  but  decomp.  into 
Fe2(P04)*.    (E.  andH.) 

-|-4HsO.  (Hautefeuille  and  Margottet, 
C.  R.  106.  135.) 

Ferric  pj/rophosphate,  Fe4(Pt07)9. 

Two  modifications, — (a)  Sol.  in  acids. 
Na4P»07+Aq,  FeCl,-|-Aq,  NH40H-hAq,  and 
in  (NH4)»C0,+Aq. 

Insol.  in  acetic,  sulphurous  acid,  or  NH4CI 
-fAq.  Sol.  in  NH4  citrate -hAq.  (Schwarzen- 
berg,  A.  65.  153.) 

{h)  Insol.  in  dil.  acids,  Na4Pj07+Aq,  FeCli 
+Aq.  Sol.  in  NH40H-hAq.  (Gladstone, 
Chem.  Soc.  (2)  6.  435.) 

Solubility  of  Fe4(Pf07)i  in  NH40H+Aq  at  0^ 


100  g.  sat.  solution  contain 

100  g.  sat.  solution  contain 

G.  NH, 

G.  Fe4(PjOT)a 

G.  NH. 

G.  Fe4(Pj07). 

0.884 

5.606 

5.92 

14.71 

1.59 

9.75 

8.26 

13.89 

3.71 

14.85 

10.55 

7.40 

4.72 

15.94 

15.96 

2.52 

5.93 

13.92 

18.83 

0.445 

7.91 

14.61 

(Pascal,  A.  ch.  1909,  (8)  16.  374.) 

Insol.  in  acetone.  (Krug  and  M'Elroy,  J. 
Anal.  Appl.  Ch.  6.  184.) 

Insol.  m  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Ferroferric       or^^phosphate,      2Fct(P04)i, 
3(Fe,0,,  2P,0ft)-hl6Ht0. 
I^t.    Sol.  in  HCl-hAq.    (Rammelsberg.) 
4Fej0,,  6FeO,  5P2Oj-h40H,O.    Sol.  in  40 
min.  in  diammonium  citrate4-Aq  (sp.  gr.  = 
1.09);  triaramonium  citrate-j-Aq  (sp.  gr.>= 
1.09)  dissolves  55.7%  of  the  P,0ft.     (Erlen 
meyer,  B.  14.  1253.) 

Ferrous  lithium  phosphate,  LisP04i  Fet(P04)t 

Min.  Triphylline.    Easily  sol.  in  acids;  not 

wholly  decomp.  by  KOH-|-Aq. 


Iron  (ferrous)  maoganous  phosphate, 
Fe,(P04)t,  Mn,(P04),. 

Mm.  Triplite,    Easily  sol.  in  HCl-l-Aq. 

5(Mn,Fe)0,  2P20»-h5H,0.  Min.  H^- 
eaiUiU.    Sol.  in  acids. 

Ferric  manganous  sodium  phosphate, 
FeP04,  (Na,,Mn),P04+HH,Or 
Min.—  (?). 

Ferrous    manganous    phosphate     chloric 
3(Mn,Fe),(P04)2,  AlnCU. 
(Deville  and  Caron.) 

Ferrous  manganous  phosphate  fluoride, 

(Mn,Fe)s(P04),,  (Mn;Fe)F,. 
Min.  Triplite,  Ztiielesite.   Sol.  inHCl+Ac; 
3(Mn,Fe)«(P04)„    MnF,.      (De\Tlle  ai^i 
Caron,  C.  R.  47.  985.) 

Ferric  potassium  phosphate,  2FetOs,  ZK^, 
3P,06.  , 

Not  attacked  by  boiling  HtO.  (Ouvrtd' 
A.  ch.  (6)  16.  289.) 

Fe,0,  K,0,  2P,06.  Insol.  in  H,0;  vm*: 
attacked  by  acids.    (Ouvrard.) 

Ferric  silyer  ntetophosphate,  2FesOa,  2A^<0 
5P2O6. 

(Hautefeuille  and  Margottet,  C.  R.  Hi 
1142.) 

Ferric  sHver  pyroiAosphate,  FeiAgi(P,OT]:* 
411,0. 
Ppt.    (Pascal,  C.  R.  1908,  146.  232.) 

Ferric   sodium  phosphate,  2FetOi,    3NVV 
3P,0.. 
Decomp.  by  HjO.    (Ouvrard.) 

Ferrous  sodium  A-»phosphate,  FeNasPiOn-^ 
IVAH,0. 
Stable  dry;  sol.  in  HNOa;  decomp.  in  a^o- 
tact  with  HaO.    (Stange,  Z.  anorg.  1896, 11 
451.) 

Ferric  sodium  hydrogen  orthovhonhMtt^ 
Fe(P04)iH,Na+H,0. 

Difficultly  sol.  in  H,0.  Slowly  decomp.  bx 
boiling  with  H,0.  Sol.  in  dil.  HCl  and  dil 
HNOs.  Decomp.  bv  alkalies  and  alkali  ca^ 
bonates.    (WeinJand^ Z.  anorg.  1913, 84.  354] 

Fe(P04),HftNa-|-H»0.  Difficultly  aol.  ii 
HiO.  Decomp.  by  boiling  \i'ith  HfO.  Sol.  ii 
dU.  HCl  and  in  dil.  HNO,.  Decomp.  bv  al 
kalies  and  alkali  carbonates.  (Weinland,  Z 
anorg.  1913,  84.  358.) 

Ferric  sodium  ^rophosidiate,  ¥^4P/y^)t 
2Na4P,07-h7H,0.  ^**^. 

Slowly  but  completely  sol.  in  HtO.  pn 
by  alcohol.    (Milck,  J.  B.  1865.  263.)         ' 
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c  ^,  and  6HsO.    Easily  sol.  in  HjO.  espe- 

if  warm.    (Pahl,  J.  B.  1878.  229.) 

MaPjOy.     Insol.  in  H,0,  dil.  HCl,  or 

>a-f-Aq;  si.  sol.  in  cone.  HCl+Aq;  de^ 

*>.  by  cone,  hot  HjS04  without  solution. 

^enaen,  J.  pr.  (2)  16.  342.) 

laol.  in  acetone.    (Naumann,  B.  1904,  87. 

^a«Fet(Ps07)i+9HsO.    Decomp.  by  HjO. 

-aenheim,  B.  1915,  48.  586.) 

e*(P207)»,  5Na4P,07-|-7H20.    (Pahl,  J.  B. 

^;.  229.) 

a  (ferric)  phosphate  sulphate,  3Fefl(P04)s, 
"      2Fe,(S04),,  2T^0JI«. 
nrr  \lin.  DiaochiU. 

•  .Jititianum  metophosphate,  LasCPOs)^. 
Precipitate.    (Frerichs  and  Smith.) 
~  *    LiasOs,  SPjO*.    Insol.  in  HjO,  dil.,  or  cone. 
ids.     (Johnsson,  B.  22.  976.) 

~  anthanum  or^phosphate,  LaP04. 
Precipitate.    (^Hermann.) 
Insol.  in  H|0  and  acids.    (Ouvrard,  C.  R. 
Xn.  37.) 

>«nthantiTn  hydrogeo  phosphate, 
,,         La,H,(P64),. 

Precipitete.    (Frerichs,  B.  7.  799.) 
Existence  is  doubtful.    (Cleve,  B.  11.  910.) 

liawthaniiin  phosphate,  acid,  LasOi,  2PsOft. 
:;•      Precipitate.    (Hermann.) 

,  Ijinthaninn  pyrophos|^te,LaHPt07-h3HtO 
(Cleve.) 

La3H«(Pt07)i.   Precipitate.    (Frerichs  and 
Smith.) 

Does  not  exist.    (Cleve.) 

Lantiumum  potassium  or/^phosphate, 

2La,0,,  3K,0,  3P,06=2LaP04,  K,P04. 
Insol.  in  H,0.    (Ouvrard,  C.  R.  107.  37.) 

Lantfaanum  sodium  or^^phosphate,  I^axOt, 
3Na,0,  2P,06. 
Insol.  in  H,0.    (Ouvrard.) 

litnthanqm  sodium  pyrophosphate, 
lANaP,07. 
Inaol.  in  acetic,  and  dil.  cold  mineral  acids. 
Sol.  in  warm  dil.  acids.    (Wailroth.) 

Lead  dim^tophoBidiate,  PbPiOt. 

Ppt.    Almost  insol.  in  HtO.    Sol.  in  HNOi 
+Aq.    (Fleitmann,  Pogg.  78.  253.) 

Lead  (rimetophosphate,  Pb«(PsO»),+3H,0. 
I        Nearly  insol.  in  HjO.     Less  sol.  in  H2O 

\  than  the  corresponding  As  salt.    (Fleitmann 

-  and  Henneberg,  A.  66.  304.) 

\     Most    insol.    of    the    (rim«faphoi^hates. 
^  f  (Lindbom,  Acta  Lund.  1878.  12.) 


Anhydrous  salt  is  insol.  in  HjO;  easily  sol. 
inHNOi-fAq.    (Lindbom.) 

Lead  tefmmetophosphate,  PbsP40is. 

Insol.  in  HtO. 

More  easily  decomp.  by  acids  than  the  other 
insol.  metaphosphates.  Easily  decomp.  bv 
alkali  hydrosuIphides+Aq  m  the  cold. 
(Fleitmann,  Pogg.  78.  353.) 

Lead  hexameta^osptuLte^  PbsP«Oi(i. 

Nearly  insol.  in  HjO;  sol.  in  acids.  (LU- 
dert,  Z.  anorg.  6.  15.) 

Leitd  or/Aopho8|^te,  basic,  4PbO,  PtOi. 
(Gerhardt,  A.  72.  85.) 

Lead  or^phosphate,  Pbt(P04)s. 

Insol.  in  H,0;  sol.  in  HNO,-hAq.  Insol. 
ii?  HC,H,0,-hAq. 

81.  soLinHiO.  1.35X10*  g.  is  contained 
in  1  litre  of  sat.  solution  at  20''.  (Bdttgw,  Z. 
phys.  Ch.  1903,  46.  604.) 

Not  hvdrolyzed  by  boiling  HiO.  Sol.  in 
boiling  JCOH-I-Aq;  insol.  in  NH40H+Aq. 
Insol.  in  Pb(N05),4-Aq.  (Caven,  J.  Soc. 
Chem.  Ind.  1897,  16.  30J 

Sol.  in  782.9  pts.  HCiH,0,-f  Aq  containing 
38.94  pts.  pure  HCjHjOj.  (Bertrand,  Monit. 
Scient.  (3)  10.  477.) 

Insol.  in  methyl  acetate.  (Namnann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314.) 

Lead  hydrogen  phosphate,  PbHP04. 

Insol.  in  H,0.  Decomp.  by  Hj,S04,  or  HCl 
-h Aq.  Sol .  in  HNO5,  or  m  KOH  or  NaOH  -|- 
Aq.  Insol.  in  HC2H«0,-hAq.  Sol.  in  cold 
NH4Cl-f  Aq  (Brett),  from  which  it  can  be 
completely  precipitated  bv  a  great  excess  of 
NH40H-hAq. 

More  sol.  m  NH4C,H|0,-f  Aq  at  18.8-25** 
than  in  pure  HjO.    (Wappen.) 

Sol.  in  sat.  NaCl+Aq,  but  less  than  PbS04. 
(Becquerel,  C.  R.  20.  1524.) 

Insol.  in  Pb  salts -fAq. 

Not  pptd.  in  presence  of  Na  citrate 
(SpiUer.) 

Lead  pyroi^osi^te,  Pb]Ps07-i-H20. 

Insol.  in  H,0.  Sol.  m  HNOj,  or  KOH -fAq. 
Insol.  in  x\H40H-f  Aq,  HC,H,Oj,  or  SOj-h 
Aq.  (Schwarzenberg,  A.  66.  133.)  Sol.  in 
Na4Pj07-|-Aq.    (Stromeyer.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Lead  potassium  phos|^te,  PbKP04. 

Decomp.  by  hot  H,0.  (Ouvrard,  C.  R.  110. 
1333.) 

Lead  sodium  phosphate,  PbNaP04. 

Very  sol.  in  dil.  adds.  (Ouvrard,  C.  R. 
110.  1333.) 

lOPbO,  8NaA  t^^Qfcv'^i^^^ 
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Lead  sodium  pyrophosphate,  PhNsfPsOr. 

Insol.  in  hot  H,0.  (Gerhardt,  A.  ch.  (3) 
22.506.) 

Lead   triphosphate    sodium  pyrophosphate, 
Pb,Na4P.O,7+10H,O. 
Sol.  in  HNOi  after  melting.     (Stange,  Z. 
anorg.  1896,  12.  459.) 

Lead  phosphate  chloride,  2PbHP04,  PbCis. 

Insol.  in  boiling  HjO;  sol.  in  dil.  HNO|-h 
Aq.    (Gerhardt,  A.  ch.  (3)  22.  505.) 

2Pbi(P04)i,  rbCl,.  Ppt.  (Heintz,  Pogg. 
78.  119.) 

3Pbi(P04)t,  PbCl«.  Min.  Pyromarphite. 
Sol.  in  HNOi,  and  KOH+Aq. 

SI.  sol.  in  cold  citric  acid+Aq.  (Bolton, 
C.  N.  37.  14.) 

-|-H,0.  Insol.  in  H,0.  Sol.  in  dil.  HNO, 
+Aq.    (Heintz.) 

Li^mn  m^tophos^te,  LiPOi. 

insol.  in  boiling  HsO.  Scarcely  sol.  in 
acetic  acid.  Easily  sol.  in  mineral  acids. 
(Merling,  Z.  anal.  1879,  18.  565.) 

Li^um  to^metophosphate,  Li4p40it+ 
4H,0. 
Very  sol.  in  HtO.    (Warschauer,  Z.  anorg. 
1903,  86.  180.) 

Lithium  or^phosphate,  LisP04. 

Very  slightly  sol.  in  HiO. 

Sol.  in  2539  dU.  pure  HsO  and  3920  pts. 
anunoniacal  H2O;  much  more  readily  in  HsO 
containing  NH4  salts.  Easily  sol.  m  HCl-h 
Aq  or  HNO,-hAq.  (Maver,  A.  98.  193.) 
Easily  sol.  in  carbonic  acid  water.  (Troost.) 
Sol.  in  dil.  acids  or  acetic  acid,  (de  Schulten, 
BuU.  Soc.  (3)  1.  479.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

-|-HH,0,  orHsO. 

Lithium  hydrogen  phosphate,  LitHP04. 

Nearly  insol.  in  HjO.  (Gmelin.)  Sol.  in 
833  pts.  H,0  at  12**.    (Rammelsberg.) 

LuH(P04)«+H,0.  Sol.  in  200  pte.  H,0. 
(Rammelsberg.) 

Lithium  dthydrogen  phosphate,  LiHtP04. 

Deliquescent,  and  very  sol.  in  HiO.  (Ram- 
melsberg.) 

ffeptolithium  dthydrogen  phosphate, 
Li7H,(P04)«. 
-|-1H,0,  or  2H,0.    Sol.  in  H,0.     (Ram- 
melsberg.) 

Lithium  peTitohydrogen  phosphate, 
LiH5(P04).-hHsO. 
Deliquescent,  and  sol.  in  HsO. 


Lithium  pyrophosphate,  IJ4PSO7+2H1O. 
(Rammelsberg,  B.  A.  B.  1888.  21.) 

Lithium    manganous     phosphate,     lisPO^, 
Mn,(P04)s. 
Min.  LiUnophUUe, 

Lithium    potassium     metophosphate,    LisO, 
2K,0,  3PsO,-h4H,0. 
As  NH4  comp.     (Tammann,  J.  pr.  1892, 
(2)  46.  443.) 

Lidiium  potassium  pyrophosphate,  LiaKP/)7. 
(Kraut,  A.  1876,  182.  170.) 

Litfiium  sodium  phosphate,  3IisO,  NaiO, 
PsO*. 

Insol.  in  HsO.  Sol.  in  dil.  acids.  (Ouvraid, 
C.  R.  110.  1333.) 

2LisO,  NasO,  2Ps06.    As  above  (Ouvrard.) 

Litfiium  sodium  pyrophosphate,  LisO,  Na«Q, 
PtOt. 

5IisO,  NasO,  3PsO». 

4lJsO,  6NasO,  5PsO».  (Kraut,  A.  1876, 
182.  168.) 

Magnesium  me(aphos|^te,  Mg(POs)s. 

Insol.  in  HsO  or  dil.  acids,  but  sol.  in  Hfl804 
+Aq.    (Maddrell,  A.  61.  62.) 

Not  decomp.  by  very  long  digestion  with 
alkali  carbonates,  or  orthophosphat^s  4-Aq, 
(Fleitmann.) 

Magnesium  (/imetophosphate,  Mgs(PsO0)s+ 
9H,0. 
Insol.  in  HsO;  decomp.  by  acids.     (Fleit- 
mann, Pogg.  78.  259.) 

Magnesium  (rtme(aphos|^te,  Mgs(Ps09)s. 

SI.  sol.  in  cold  HsO,  more  easily  in  hot  HsO. 
When  ignited,  insol.  in  boiHng  HCl-i-Aq. 
(Lindbom.) 

Cryst.  with  12,  or  15HsO. 

Magnesium  MnniMtophosphate,  MgsP40is. 

Insol.  in  HsO.  somewhat  sol.  in  HCl-f-Aq. 
More  easily  sol.  in  HNOj-f-Aq,  especially 
easily  sol.  in  cone.  HsS04.  (Glatsel,  Diasin-t. 
1880.) 

-hlOHsO.    Sol."  in  70  pte.  HsO.    (Glatxel.) 

Magnesium  ortAophosphate,  Mgi(P04)s,  and 
-1-5,  or  7HsO. 

1  litre  HsO  dissolves  0.1  g.  ignited 
Mg,(P04)s  in  7  days,  but  0.205  g.  if  freshly 
precipitated.      (V61cker.   J.   B.   1862.    1310 

1 1.  HsO  with  2  g.  NaCl  dissolves  75.8  mg. : 
1  1.  HsO  with  3  g.  NaNOs  dissolves  61.9  ms. 
Mg,(P04)s.    (Lia>i^.  A.  106.  185.) 

Easily  sol.  in  acios,  except  in  acetic  acid« 
(SchaflFno-,  A.  50.  145.)     - 

Easily  sol.  in  HsO  in  presence  of  alkali  salts. 
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+6  V^HtO.  Sol.  in  30  min.  in  diaminonium 
trate-hAq  (sp.  gr.«1.09);  triammonium 
trate+Aq  (sp.  gr.  =  1.09)  diasolvea  37.6% 

the  P,0».    (Erlenmeyer^  B.  14.  1263.) 

+20HsO.  Sol.  in  10  min.  in  diammonium 
trate+Aq  (sp,  gr.»1.09);  triammonium 
trat€+Aq  (sp.  gr.»1.09)  diasolves  23.2% 
'  the  PjO»:  sol.  in  16  min.  in  }4%  citric  acid 
-Aq.    (Erlcmnever^.  c.) 

Insol.  in  liquid  NHs.    (Franklin,  Am,  Ch. 

1«08,  20.  828.) 

Uignesiiim  hydrogen  phosphate,  MgHP04+ 

7H^. 
Sol.  in  322  pts.  cold  HtO  in  several  days. 
'  heated  to  40  becomes  milky,  and  separates 
precipitate  out  at  100^  of  same  salt,  so  that 
uution  at  lOO"*  contains  only  1  pt.  salt  in  498 
ts.  HtO.  Much  more  sol.  in  HsO  containing 
"aces  of  acids,  even  dil.  oxalic  or  aoetic  acids. 
Grraham,  Phil.  Mag.  Ann.  2.  20.)  Easily  sol. 
I  H,SO,-f  Aq.    (Gerhind,  J.  pr.  (2)  4.  127.) 

Sol.  in  aqueous  solution  of  Mg  salts,  but 
isol.  in  NatHP04-|-Aq.  (Rose.)  Sol.  in 
odium  citrate -|-Aq.  (Spiller.)  When  freshly 
recmitated  it  is  sol.  in  not  NH4C1H-Aq,  and 
rH40H-f  Aq  does  not  completely  reprecipi- 
ate  it;  less  sol.  in  NH4N0|-|-Aq.  (Brett, 
liil.  Mag.  (3)  10.  96.)  Insol.  m  alcohol. 
Berx^us.) 

For  soluDiUty  in  HtPOi,  see  under  MgO. 

-f  HH,0.    (Debray.) 

-f-HsO.  Easily  sol.  in  dil.  acids,  (de 
Wiultoi,  C.  R.  100.  263.) 

-h3H,0.  SI.  sol.  in  HjO,  easily  m  acids. 
Btoklasa,  Z.  anorg.  8. 67.) 

-f-4HH«0.    (Bergmann.) 

-|-6H,0.    (Debray.) 

lagnesium  (etrohydrogen  phos^te, 
MgH4(P04)«. 

Not  hygroaoopic.  Sol.  in  6  pts.  JisO  with- 
ut  deccunp.    (Stoklaaa,  Z.  anorg.  8.  67.) 

-h2H,0.  Not  hygroscopic.  Sol.  in  HfO 
rithoui  decomp.    (Stoklasa,  Z.  anorg.  1. 307.) 

Decomp.  by  alcohol  into  MgHP04+3HsO. 

lagnesium  pyrt>phoBphAte»  MgtPaO?. 

Nearly  insol.  in  HsO;  readily  sol.  in  HCl 
rHNOj-hAq.    (Frescnius.) 

+3H,0.  SI.  soL  in  n,0,  easily  in  HCl  or 
INOi-hAa;  sol.  in  H,80,+Aq,  and  Na4PiO, 
l-Aq.    (Schwarzenberg.) 

Sol.  in  MgS04+Aq,  and  (NH4)jC0,-f  Aq 

lagneshim  tetrofhoBfhale,  MgsP40is. 
Insol.  in  HtO..  (Fleitmann  and  Henneherg, 
L.  65.331.) 

iagneshim  potMshim  cfim«(aphosphate» 
K,Mg,(P,0.),. 

Vcrv  sol  in  dil.  acids.  TOuvrard,  C.  R. 
888  106.  1729  } 

•f4H,d.    Sdl."  m  10.2  pts.  H,0.    (GUtzel.) 


SI.  sol.  in  H,0.  Decomp.  by  H,0.  Easily 
sol.  in  acids. 

-|-6H,0. 

2Mg0,  K2O,  3PtOB.  Insol.  in  HsO;  sol.  in 
dil.  HQ+Aq,     (Ouvrard,  C.  R.  106.  1729.) 

Mg,HK(P04)s-hl6H20.    (Haushofer.) 

Magnesium  rubidium  orMophosphate, 
RbMgP04-|-6H,0. 

Easily  sol.  in  warm  dil.  HCl-hAq. 

Not  decomp.  by  boiling  HjO.  (Erdmann, 
A.  1897,  294.  73.) 

Magnesium  sodium  /ry»hosphate, 
MgNa,P,Oio+13H,0. 
Decomp.  in  the  air.     (Stange,  Z.  anorg. 
1896, 12.  464.) 

Magnesium  sodium  meeaphosphate,  3MgO, 
Na,0,  4P,0». 
Insol.  in  HiO  or  H»P04+Aq.  Scarcely  sol. 
in  HCl-hAq,  or  aqua  regia.  Not  decomp.  by 
(NH4)»CO,-|-Aq.  Sol.  in  cone.  H,S04. 
(Maddrell,  A.  61.  63.) 

Magnesium  sodium  dtmetophosphate, 
MgNai(Ps0.)s-f4H,0. 
Sol.    in  26  pts.  HsO.     (Glatzel,    Dissert. 
1880.) 

Magnesium  sodium  ^n'tn^tophoBidiate, 
MgNa4(P,0,)s+61tsO. 
SI:  sol.  in  HsO.    After  ignition  is  iasol.  in 
HsO.    (Lindbom.) 

Magnesium    sodium    phosi^te,     lOMgO, 
8Na,0,  9P,0,. 
Insol.  in  HsO;  easily  sol.  in  dU.  acids. 
(Ouvrard,  C.  R.  106. 1729.) 

Magnesium  sodium  arthovhoBfhaXtt 
MgNaP04. 

Insol.  in  HsO.    (Rose.) 

-hOHsO.  (Schoecker  and  Violet,  A.  140. 
232.) 

MgO,  2NasO,  PsOs.  Insol.  in  HsO. 
(Ouvrard.) 

3MgO.  3NasO,  2P»0ft.  Insol.  in  HsO. 
(Ouvrard.) 

Magnesium  sodium  pyropho8idiate»  basic  (?). 

Precipitate;  si.  sol.  in  HsO.  Easily  in  HCl  -h 
Aq,  HNOs+Aq,  and  Na4Ps074-Aq.  (Baer, 
Pogp.  T6.  168.) 

Sol.  in  (NH4)sC0|-|-.\q,  and  in  MgS04-|- 
Aa. 

Insol.  in  alcohol. 

Magnesium  phosphate  chloride,  Mgi(P04)t, 
MgCls. 
(Deville  and  Caron,jiAsd<^.k(3)  67.  455.) 
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Magnesium  p^ophosphate  nitrogen  dioidde, 
Mg^PsOr,  H,0,  no;. 
Scarcely  sol.  in  water.    (Luck,  Z.  anal.  13. 
255.) 

Magnesium  phosphate  fluoride,  MgiCPOi)^! 
MgF,. 
Min.  Wagnerite,    Slowly  sol.  in  hot  HNOi, 
and  H2SO4. 

Magnesium   phosphate   calcium   fluoride, 
2Mg,(P04)2,  CaF,. 
Min.    Kjerulfite, 

Manganous  dimetophosphate,  Mn8(P206)2. 

Anhydrous.  Insol.  in  H2O  and  dil.  adds. 
(Fleitmann.)  Sol.  in  cone.  H2SO4.  (Mad- 
drell.)  Scarcely  attacked  by  warm  Na28  + 
.\q,  and  not  much  more  by  (NH4)2S-hAq. 
Decomp.  by  Na2C0|-hAq. 

-h8H20.  Insol.  in  H2O  and  dil.  acids. 
(Fleitmann,  Pogg.  78.  257.) 

Manganous  (rtme/aphosphate,  Mn«(PiOi)s-|- 
IIH2O. 
Difficultly  sol.  in  cold  or  warm  H2O.  More 
easily  sol.  in  cold,  very  easily  in  warm  HCl-h 
Aq.  When  imiited,  is  insol.  in  acids,  even 
aqua  regia.    (Lindbom.) 

Manganous  /texametophosphate. 

Sol.  in  sodium  hexaraetaphosphate-f-Aq. 
(Rose,  Pogg.  76.  4.) 

MniP«Oig.  Nearly  insol.  in  HjO;  easily 
sol.  in  acids.    (Ltidat,  Z.  anorg.  6.  15.) 

Manganic  metophosphate,  Mn(PO})i. 

Insol.  in  H2O  or  acids;  decomp.  by  alkalies. 
(Schjeming,  J.  pr.  (2)  46.  515.) 

Insol.  in  HjO*  sol.  in  HCl:  decomp.  by 
alkaUes-hAq.  (Barbier,  C.  R.  1902,  135. 
1055.) 

-I-H2O.  Insol.  in  HfO  or  acids,  except 
HC14-Aq.  SI.  decomp.  by  boiling  with 
H2SO4.    (Hermann,  Pogg.  74.  303.) 

Manganous  te^ram«tophos{>hate,  Mn2(PO|)4. 

Not  attacked  by  acids.  (Glatzel,  Dissert. 
1880.) 

-hlOH20.  Sol.  only  in  boiling  cone. 
H^S04.    (Glatzel.) 

Manganous  (ieA^ametophosiihate, 
5MnO,  5P2O5-I-I2HJO. 
Ppt.     (Tammann,   J.    pr.    1892,    (2)   46. 
450.) 

Manganous  or/^phosphate,  Mnt(P04)2. 

-hH,0.    (Debray.) 

-i-SHjO.  Sol.  in  20  min.  in  diamonium 
citrate-hAq  (sp.  gr.  *1.09);  triammonium 
citrate-hAq  (sp.  gr.  =  1.09)  dissolves  30.2% 
of  the  PiOft.    (Erlenmeyer,  B.  14.  1253.) 


-|-4Ji-5JiH,0.  Efllorescent.  (EWo- 
meyer  and  Heinrich,  A.  190.  208.) 

4-71120.  Very  si.  sol.  in  H2O.  (Bersdius.) 
Easily  sol.  in  nuneral  acids;  sol.  in  HCsHiOs 
4-Aq. 

Easily  sol.  in  S02-|-Aq.  (Gerland,  J.  pr. 
(2)  4.  97.) 

Somewhat  sol.  in  boiling  (NH4)sCO»-hAq, 
but  deposited  on  cooling.     (Berzelius.) 

Partly  sol.  in  cold  NH4CI,  or  NH«NOi+Aq. 
(Brett.) 

Sol.  in  cold  or  hot  solutions  of  ammonium 
sulphate  or  succinate.    (Wittstein.) 

SI.  sol.  in  Mn  salts +Aq.  (Rose,  Pogg.  76. 
25.) 

Insol.  in  alcohol. 

Sol.  in  10  min.  in  diammonium  citrate -hAq 
(sp.  gr.  =  1.09);  triammonium  citrate +Aq 
(sp.  gr.  =  1.09)  dissolves  53%  of  the  PrO*, 
(Erlenmeyer,  B.  14.  1253.) 

Manganous    dihydrogen    or/Aophosphate, 
NlnHP04-h3H20. 

SI.  sol.  in  H2O.  Solution  decomp.  at  100*. 
(Debri^.)  Slowly  decomp.  by  cola  HiO  into 
Mni(P04)2.  (Erlenmeyer  and  Heinrich,  A. 
190. 20s.) 

EasUy  sol.  in  HjSOi+Aq.    (Gerland.) 

SI.  sol.  in  HC2H«02,  easily  in  cone,  mincni 
acids.  (Heintz.)  Sol.  in  (NH^hCOM-^Axi 
from  which  it  is  repptd.  on  boiling.  IDeoomp. 
by  boilmg  KOH-f-Aq. 

Insol.  in  alcohol. 

Mn,(P04)2,  2MnHP04-|-4H20.  (de  SchuJ- 
ten,  C.  C.  1906, 1.  188.) 

Manganous  to^rahydrogen  phosphate, 
MnH4(P04)2-l-2H,0. 

Deliquescent.  Easily  sol.  in  HjO,  with 
decomp.  to  MnHP04.  (Erlenmeyer  aikd 
Heinrich,  A.  190.  208.) 

Not  decomp.  by  H2O.  (Otto,  C.  C.  188T. 
1563.) 

HjO  decomp.  it  into  MnHP04  and  H»PO« 
containing  some  dissolved  salt.  The  Ics 
H2O  ased,  the  more  MnHP04  separatee.  The 
acid  filtrate  separates  MnHP04  on  boiling. 
.\t  0**  the  decomp.  increases  in  proportioc 
to  the  amt.  of  salt,  but  1  g.  of  the  salt  is  un- 
changed in  100  g.  H2O.  With  less  than  20  g. 
of  salt  to  100  g.  H2O  the  decomp.  is  analogous 
to  that  of  CaH4(P04)»;  but  with  larger  aznt<w 
of  salt  it  is  the  opposite,  becoming  less  with 
increasing  amt«.  of  the  salt.  (Viard,  C.  R, 
1899,  129.  412.) 

Alcohol  dissolves  out  H1PO4.    (Heint*.) 

Pentomangahous  dihydrogen  phosphate, 
MnlH,(P04)4+4H20. 
Not   decomp.   by   boiling   H2O.      (Erlen- 
meyer and  Heinrich,  A.  190.  208.) 

fanganic  or/Aophosphate,  basic,  MntPiOa-h 

lljtO. 

SI.  sol.  in  Hg^dby^OOgie 
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Manganic  orMophosi^te,  MnP04+HtO. 

Sol.  in  acids.  (Chriatensen,  J.  pr.  (2) 
28.  1.) 

Manganoua  pyrophoai^te,  MntPsOr. 

Anhydrous.  (Lewis,  Sill.  Am.  J.  (3)  14. 
281.) 

-I-Hrf). 

-f3H,0.  Insol.inHjO.  Insol.  in  MnS04+ 
Aa,  but  sol.  in  NaiPiOy-l-Aq.    (Rose.) 

DiflRculUy  sol.  in  Na4Ps07+AcL  but  easily 
sol.  in  K«P,07+Aq.  (Pahl.)  Decomp.  by 
KOH+Aq.  Sol.  in  H,SO,-|-Aq.  (Schwar- 
zenberg.) 

Insol.  in  acetone.  (Naumann,  B.  1Q04,  87. 
4329.) 

Manganoua  hydrogen  pyrophosphate, 
lilnH,P,07  4-5lfO. 
SoI.inHjO.    (Pahl.) 

Manganic  pyrophosphate, 
Aln4P«0,i-h  1411,0. 

Sol.  in  H,S04,  and  HjPO*.  (Auger,  C.  R. 
1901, 188.  95.) 

MnHPjOy.  Insol.  in  HjO;  very  si.  at- 
tacked by  dil.  HCl+Aq,  easily  by  cone.  Sol. 
in  cone.  H8S04.  (Schjeming,  J.  pr.  (2)  46. 
515.) 

Manganous  potassium  dtmetophosphate, 

^:,Mn(PO,)4-h6H,0. 

Sol.  in  95  pts.  HtO.  When  ignited  is  not 
attacked  by  acids.    (GUtzel,  Dissert.  1880.) 

Manganous  potassium  or^phosphate, 
MnKPOi. 
Insol.   in  H3O;   easily  sol.   in  dil.  acids. 
(Ouvrard.) 

Manganic  potassium   pyrophostdiate, 
KlnKPtOT. 

-|-5H,0.    SI.  sol.  in  cold  H,0. 

-|-3Hrf).  SI.  sol.  in  cold  H,0.  (Rosen- 
heim, B.  1915,  48.  584.) 

Manganous  potassium  phosphate,  MnKiPsO?. 
Insol.  in  H2O;  sol.  in  dil.  acids.    (Ouvrard, 

C.  R.  108.  1729.) 

-I-8HA    SI.  sol.  in  HA    (Pahl.) 
Mn,P,07,    2K4P2O7-hl0H,O.      Difficultly 

sol.  in  HA    (Pahl.) 

Manganic  potassium  pyrophosphate, 
NInKP,07. 
Insol.  in  HtO.     Decomp.   by  acids  and 
bases.     (Schjeming.) 

Manganic   aihrer  pyrophosphate, 
AgMnP,07-h3H,0. 
Almost  insol.   in  HsO.     (Rosenheim,   B. 
1915, 48.  585.) 


Manganous  sodium  tripho^hate, 
lilnNa,P,0,o-|-12I^. 
SI.  sol.  in  HfO;  the  melt  obtained  bv  heating 
the  salt  is  readily  sol.  in  H1SO4.    (Stange,  Z. 
anorg.  1896, 12. 455.) 

Manganous  sodium  cKmetophosphate, 
RlnNa,(P0,)i-h6H,0. 
Easily  sol.  in  boiling  HsS04,  but  not  at- 
tacked   by    acids    after   boiling.      (Olatzel, 
Dissert.  1880.) 

Manganous  sodium  ^rimetophosphate, 
Sol.  in  H2O.    (Fleitmann  and  Henneberg.) 
MnNa(POi)i.    Insol.  in  HsO,  dil.  acids,  or 

alkalies.    (Schjeming,  J.  pr.  (2)  46.  515.) 

Manganous  sodium  octome/aphosphate, 
\In,Na,(PO,)g 

Insol.  in  acids  except  cone.  HsS04.  (Tam- 
mann,  J.  pr.  1892,  (2)  46.  469.) 

-|-5HsO.    Almost  insol.  in  cold  H2O. 

Decomp.  by  boiling  HtO  with  separation 
of  Mn,Oi.    (Rosenheim,  B.  1915,  48.  584.) 

Manganous   sodium   or^ophosphate, 
\InNaP04. 
Insol.  in  H,0.    (Ouvrard,  C.  R.  108.  1729.) 
MnO,  2Na,0,  P2O5.    As  above. 

Manganous  sodium  pyrophosphate, 
lllnNatPt07. 
Insol.   in   HtO;  easily  sol.   in  dil.   acids. 

(Wallroth.) 

+4J^H,0.    Very  si.  sol.  in  H,0.    (Pahl.) 
3Mn,Pt07,   2Na4Pt07-|-24HtO.     Very  si. 

sol.inHtO.    (Pahl.) 

Manganic  sodium  pyrophosphate,  MnNaPtO? 
-hHtO. 
(Christensen,  J.  pr.  (2)  88. 1.) 

Manganic  dipyrophosphate  anmionia, 
MntP40,4,  2NH,. 

Insol.  in  HtO. 

Decomp.  by  HCl  and  by  alkalies.  (Bar- 
bier,  C.  R.  1902, 136. 1109.) 

Manganous  phosphate  chloride,  Mns(P04)t, 
Mna,. 

Insol.  in  HtO.  (Deville  and  Caron,  A.  ch. 
(3)  8T.  459. 

3Mn«(P04)t,  MnCl,.  Insol.  in  H,0»  (De- 
ville and  Caron.) 

Mercurous  ^ea^metophosphate  (?). 

Ppt.  Sol.  in  sodium  hexametaphosphate 
-|-Aq.     (Rose.) 

HgftPeOis.     Insol.  in  HtO;  very  si.  sol.  in 
acids.    (LCkdert,  Z.  anorg.  6. 15.) 
.    Moderately  sol.  in  HxO  when  freshly  pptd. 
More  sol.  in  acids  than  tKe..4Pfrpiut>us  salt. 

(Lttdert.)  Digitized  by  ^ 
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Mercurous  or/Aophosphate,  (Hg,),(P04),. 
Ppt.    Decomp.  by  boiling  with  HjO.    (Ger- 

Sol.'  in  HNO,-f  Aq.  Sol.  in  Hg,(N0,)2-|- 
Aq.    Insol.  in  H,P04-hAq. 

Mercuric  or^^phosphate,  Hgi';P04)t. 

Insol.  in  H,0.  SI.  sol.  in  hot  H2O,  crystal- 
lizing out  on  cooling.  (Haack,  A.  262.  185. 
Slowly  sol.  in  cold  dil.,  quickly  in  hot  dil.  or 
cold  cone.  HCl4-Aq.  L^s  easily  sol.  in 
HNO.H-Aq.  Sol.  in  H,P04+Aq.  (Berze- 
liufi.)  InsDl.  in  H^>04-hAq.  (Haack.)  De- 
comp.  by  NaCl+Aq  into  in.sol.  HgClt, 
3HgO,  but  sdI.  in  NaCl-j-Aq,  contauiing 
HNO«.    (Haack.) 

Sol.  in  6  pts.  NH4CI  in  aqueous  solution  by 
heating.    (Trommsdorff.) 

Sol.  m  (NH4),C0,,  (NH4)2S04,  or  NH4NO, 
-hAq.    (Wittstein.) 

Insol.  in  alcohol. 

Mercuromercuric  ort^ophosphate,  THgjO. 
14HgO,  2P,05-f  20H,O 
(Brooks,  Pogg.  66.  63.) 

Mercurous  pj/rophosphate,  Hg4Pt07+HtO. 

Sol.  in  Na4Pi07+Aq,  when  recently  pptd. 
Insol.  in  Na4Pi07-f  Aq.  when  heated  to  100°. 
Sol.  m  HNO,-hAq.  Decomp.  by  HCl+Aq. 
(Schwarzenberg,  A.  65. 133.) 

Mercuric  pyrophosi^te,  HgtPtOi. 

Sol.  m  acids;  insol.  in  Na4Pj07-f  Aq,  after 
being  heated  to  100^  Sol.  in  NaCl-hAq: 
uickly     decomp.     by     NaOH+Aq,     and 

ajHP04-hAq. 

Sol.  in  6  pts.  NH4C1+Aq.    (Trommsdorff.) 

Sol.  in  NH4NO,,(NH4)S04,  and  (NH4),C0, 
-fAq;  also  in  Kl-f  Aq. 

Mercurous  silver  or^ophosphate,  AgHg,P04. 
Sol.  in  HNOi.    (Jacobsen,  Bull.  Soc.  1909, 
(4)  6.  949.) 

Molybdenum  phosphate,  Mo,(P04),   (?). 
lasol.  in  HjO.    Sol.  in  MoCl,-hAq. 

Molybdenum   sodium  p^ophosphate, 
Na(MoP,07)-hl2H,0. 
Ppt.    (Rosenheim,  B.  1915,  48.  589.) 

Nickel  cfimetophosphate,  NiP,Oi. 

Insol  in  HjO  or  dil  .acids.  Sol.  in  cone. 
H2SO4.  Not  decomp.  by  boilmg  alkali  car- 
bonates or  sulphides  +  Aq.  (Maddrell. 
A.  61.  58. 

-h4H20.  Sol.  in  cold  acids.  (Glatzel, 
Dissert.  1880.) 

Nickel  (e^ametophosi^te,  NisP40it. 

Insol.  in  HCl.  Sol.  in  cone.  HNO,  and 
especially  sol.  in  HjS04  on  boiling.  (Glatzel.) 


qi 

Ni 


Nickel  tefrometophosphate,  NitP/)ii-f 
12H,0. 
Easily  sol.  in  acids.     (Glatzel.) 

Nickel  or/Aophosphate,  Ni,(P04)i+7H/). 

Insol.  in  H2O.  Sol.  in  acids.  (Rammesl- 
berg,  Pogg.  68.  383.) 

Sol.  in  Ni  salts+Aq.     (Rose,  Pogg.  76. 

Insol.  in  Na,HP04-f  Aq.    (Tiipputi,  18U.) 
Very  si.  sol.  in  hot  (NH4)iHP04-hAq. 
Insol.  in  methyl  acetate.     (Naumann,  B. 

1909,  42.  3790);  ethvlacetate.     (Naumann, 

B.  1910,  43.  314.) 

Nickel  pyrophosphate,  Ni,P,07-h6H,0. 

Insol.  in  HjO;  sol.  in  mineral  acids,  Na4Pj07 
-hAq,  and  NH40H+Aq.  Not  pptd.  from 
NitPt07-hAq  by  alcohol.  (Schwanenberff, 
A.  66.  158.) 

Nickel  potassium  dimetophosphate, 
NiK,P40„-h6H,0. 
Sol.  in  130  pts.  HjO.    (Glatzel.) 

Nickel  potassium  or/Aophosphate,  NiKP04. 

Insol.  in  H,0;  sol.  in  dil.  acids.  (Ouvrard. 
R.  106.  1729.) 

3NiO,  3K  A  2P,06.    As  above. 

Nickel  sodium  /riphosphate,  NajNiP/)x»+ 
I2H2O. 

Very  sol.  in  HjO;  decomp.  in  Aq  solution. 
(Schwarz,  Z.  anorg.  1895,  9.  261.) 

Nickel  sodhmi  metajhoBfbMtt,  3Ni(POt)i, 
NaPOi. 

Insol.  in  HjO  and  dil.  acids.  Sol.  in  cone 
H,S04.    (MaddrdL  A.  61.  66.) 

NiNa4(PO,)i+8H,0,  Easily  sol.  in  H,0. 
(Lindbom.) 

Nickel  sodium  dtmetophosphate,  NiNasPtOu 
-|-6HiO. 

SI.  sol.  in  HfO.  Moderately  sol.  in  acids. 
(Glatzel,  Dissert.  1880.) 

Nickel  sodium  ^ri7?ietophoBi^te, 
Ni,Na,(P,0,),+9Hi0. 

1  1.  HjO  dissolves  60.6  g.  at  20**.  (Tarn- 
mann,  J.  pr.  1892,  (2)  46.  426.) 

Na,NiP|0,o-hl2H80.  Insol.  and  not  de- 
comp.  by  IIjO.  Sol.  in  acids.  (Schwarz,  Z. 
anorg.  1895,  9.  261.) 

Nickel  sodium  octometophosphate, 
Na,Ni,(P0,)8. 
(Tammann,  J.  pr.  1892,  (2)  46.  469.) 

Nickel  sodium  or/Aophosphate,   NiNaPOi-f- 
7H,0.  *«•    r—   .  i-r 

Ppt.    (Debray,  C.  R.  69.  40.) 
NiO,  2Na,0.  P,Oi.    Insol.  in^HdO.   Easily 
sol.  in  dU.  acids.    (Ouvrard.) -^^-^^ 
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Nickel  sodium  p^ophosphate, 

Ni,oNa,.(P,07)t. 
Insol.  in  HsO.    Moderately  sol.  in  acids. 
(Wallroth.) 

Osmttim  phosphate  (?). 

SI.  sol.  in  H,0;  sol.  in  HNO,-|-Aq.  (Ber- 
zelius.) 

Palladhim  oreAophosphate  (?). 
Ppt. 

Phosphorus  phosphate,  4P4O,  3PiO»  (?). 

Decomn.  spont-aneoiisly.  Sol.  in  H»0  and 
alcohol  wnen  fresh ;  insol.  in  ether,  (le  Verrier, 
A.  27.  167;  Reinit«er,  B.  14.  1884.) 

PUitinum  phosphate,  PtPsO?. 

Insol.  in  H2O,  acids  and  alkalies.  Decomp. 
by  fusing  with  potassium  carbonate.  (Bar- 
nett,  CTN.  1895,  71.  256.) 

Potassium  immometophosphate,  KPO3. 

Nearly  insDl.  in  HjO;  sol.  in  weak  acids, 
even  in  acetic  acid.    (Maddrell,  A .  61.  62.) 

Insol.  in  H^O  and  weak  acids.  (Fleitmann, 
Pc«g.  78.  250.) 

Insol.  in  liquid  NHs.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Potassium  (itmetophosphate,  KsPjOe+HsO. 

Sol.  in  1.2pts.  cold  HsO,  but  not  more  in 
hot  H,0.    (Fleitmann,  Pogg.  78.  250.) 

Potasaium  (rim^tophosphate,  K1P1O9. 

V«y  sol.  in  cold  HtO  before  it  is  fused. 
(Lindbom,  Acta  Lund.  1878.  14.) 

Potassium  orMophosphate,  KaP04. 

Not  deliquescent.  Very  sol.  in  HjO. 
(Graham,  Pogg.  82.  47.) 

Very  d.  sol.  in  cold,  easily  in  hot  HjO. 
(Darracq.) 

Solubility  in  HtP04+Aq  at  25^ 


In  1000  g.  of  the  solution,  mob. 

K 

PO« 

9.14 

3.13 

8.84 

3.22 

8.42 

3.44 

7.52 

3.78 

6.90 

4.15 

6.88 

4.12 

(lyAns  and  Schreiner,  Z.  phys.  Ch.  1910,  76. 
103.) 

Insol.  in  alcohol. 

Potasshm  hydrogen  or^idiosphate, 
2KaiP04,  KH«P044-H,0. 
Very  unstable;  very  sol.  in  HjO  with  de- 
oomp.      Identical   with   the   substance   de- 


scribed as  dipotasBtum  phosphate  by  Ber- 
selius.  (Staudenmaier,  Z.  anorg.  1894,  6. 
389.) 

3KJIPO4,  KHsP04-f  2H,0:  Very  unstable; 
very  sol.  in  HjO  with  decomp.  (Stauden- 
maier.) 

Potassium  hydrogen  or^phosphate, 
K,HP04. 
Deliquescent.   Very  sol.  in  HiO  and  alcohol. 

Sohibility  in  H»P04+Aq  at  26^ 


In  1000  g.  of  the  solution,  mols. 

K 

P0« 

6.80 

4.08 

6.80 

4.05 

6.76 

3.96 

6.50 

3.81 

6.16 

3.61 

5.24 

3.25 

4.42 

2.94 

(D'Ans  and  Schreiner,  Z.  phys.  Ch.  1910,  76. 
103.) 

Potassium  dihydrogen  phosphate,  KH1PO4. 

Deliquescent.  Easily  sol.  in  HiO.  (Vau- 
quelin,  A.  ch.  74.  96.) 

1 1.  sat.  aq.  solution  at  7^  contains  249.9  g. 
EHtP04.  (Muthmann  and  Kuntse,  Z.  Kr3rBt. 
Min.  1894,  28.  308.) 

Solubility  in  HtP04+Aq  at  25"". 


In  1000  g.  of  the  aohition.  moU. 


(I^Ans  and  Schreiner,  Z.  phys.  Ch.  1910,  76. 
103.) 

Sp.  gr.  of  KHjP04-hAq  at  18**  containing: 
5  10  15%  KHjPO*. 

1.0341         1.0691         1.1092 

(Kohlrausch,  W.  Ann.  1879.  1.) 

Sol.  in  20^  KCjH»0,-hAq.  (Stromever.) 
For  solubility  in  HA  Me  KJaFOt,  HsP04. 
Insol.  in  aicohoLtized  by  V^ODglC 
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Potassitim    or^phosphate,    acid,    KHiPOi, 
HtPO«. 

Solubility  in  HfO  at  t^ 


t« 

KHiPO^HiPO. 

Solid  phase 

-  0.6 

3.337 

Ice 

-  2.5 

12.13 

tt 

-  6.7 

29.43 

it 

-  9.2 

•   36.98 

u 

-13 

44 

Ice+KHiP04 

0(?) 

45.8 

KHjPOi 

+10.9 

50.3 

tt 

65.2 

68.44 

(t 

78 

72.43 

tt 

87.5 

77.6 

tt 

105.5 

85.9 

tt 

120 

92.1 

KHtPOt,  HOH)* 

ti 

135 

96.1 

139 

100 

(Parravano  and  Mieli,  Gajsz.  ch.  it.  88.  II, 
536.) 

Solubility  in  anhydrous  H|P04  at  t**. 


38.5 

84 
110 
126.5 


%  KHtPOi.  H.POi 


18.17 
58.42 
77.53 
92.26 


(Parravano  and  Mieli.) 

Potassium  pj^ophosphate,  K4P207-|-3H,0. 

Very  deliqueecent,  and  sol.  in  H,0. 

Precipitated  from  aqueous  solution  by  al- 
cohol.   (Schwarzenberg,  A.  66.  136.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Potassium  hydrogen  pyrophosphate, 

KaHiPjO;. 

Very  deliquescent,  and  sol.  in  H/).  Insol. 
in  alcohol.    (Schwarzenberg.) 

Potassium  silver  m^tophosphate, 
K,Ag4tP0,).-hH,0. 
(Tammann,  J.  pr.  1892,  (2)  45.  417.) 

Potassium  sodium  (ftm^tophosphate, 
KNaP,0e+H,0.       *"-*—' 

Sol.  in  24  pts.  H-0.  (Fleitmann,  Pogg.  78. 
339.) 

Potassium  sodium  phosphate,  KXaHP04+ 
7Hi0. 

Not  efflorescent.    Sol.  in  H,0. 

Tripotassium  trisodium  ^ohydrogen  phos- 
.      phate,  H«XRaK,(P04)4  f  22H,0. 

H2O.    (Filhol  and  Senderens,  C.  R. 


Potassium  sodium  pvrophosphate, 
K,Na,P,07  4-12H,0. 
Sol.  in  H,0.    (Schwansenberg,  A.  66.  140.) 

Potassium  strontium  dimetophosphate. 
K^Sr(P,0.),-|-4H,0. 
As  the  KBa  comp.   (Glatzel,  Dissot.  1B80.) 

Potassium      strontium     hexametavhompbrnte. 
K,Sr,P40|g. 
(Tammann,  J.  pr.  1892,  (2)  46.  435.) 

Potassium  strontium  or^phosphate. 
KSrP04. 
Insol.  in  HsO;  sol.  in  dil.  acids.    (Grande«UL 
A.  ch.  (6)  8.  193.) 

Potassium  strontium  pyrophosphate. 
K,SrP,07.  /-     K-    K—    • 

Insol.  in  HtO;  sol.  in  dil.  acids.  (Ouvrard, 
C.  R.  106.  1599.) 

Potassium  thorium  phosphate,  K|0,  4ThOs, 
3P,0». 

Insol.  iu  HCl,  HNOi.  or  aqua  regia. 
(Troost  and  Ouvrard,  C.  R.  102.  1422.) 

KjO,  ThO,,  PtOft.  Insol.  in  H,0;  sol.  in 
HNO«-fAq.    (Troost  and  Ouvrard.) 

6K,0,  3ThO,,  4P,0».  Sol.  in  adds. 
(Troost  and  Ouvrard.) 

Potasshmi   tin    (stannic)   phonhate.    K4O, 
4SnO„3P,0,. 
(Ouvrard,  C.  R.  111.  177.) 
K,0,  2SnO,,  PtOi.    (Ouvrard.) 

Potassium  titanium  phosi^te,  KaO,  4Ti03, 
3P,04. 
(Ouvrard.  C.  R.  111.  17.7.) 
K,0,  2Ti03,  PjOft.    (Ouvrard.) 

Potassium  uranous  phosphate,  4U0t,  KsO, 
3Pt05. 
Practically  insol.  in  cone.  HNO|  and  HCL 
even  when  the  acids  are  boiling.  Attacked 
by  HF-hHNO,.  (Colani,  A.  ch.  1907,  (8)  It. 
133.) 

Potassium    uranous    m^tophoaphate,    UO^ 
K  A  PtOs. 
Easily  sol.  in  HNOj.    Sol.  in  cone.  HQ. 
(Colani.) 

Potasahmi  uxamms    pyivphotpliate,   SUO^ 

6K,0,  4P,0». 
Sol.  in  acids.    (Colani.) 

Potasshmi    uranyl    phosphate,    K,0,    UOi, 
(Ouvrard,  C.  R.  110.  1333.) 


2K2O,  U6,,  *P,6i.    (Ouvrard. 
KA2U0,,  P,0».    (Ouvrard 
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^otasshim  tiranyl  crthovhovfhAte, 
K(UO,)P04+3H,0. 
As  NH4  comp.    (Lienau,  Dissert.  1898.) 

Potasshiin  Tanadium  pbosphate. 
•See  Phosidioyanadate,  potassium. 

^tasshxm  yttrium  phosphate,  BKjO,  Y2O1, 

2P/)4. 

K/\Y,0„  2P,0s. 

3K,0,  5Y,0,,  6P,06.  (Duboin.  C.  R.  107. 
822.) 

^tassitun  zinc  te(ram«tapho8phate, 
K,Zii(P0,)4+ftH,0. 
Sol.   in  70  pts.  H,0.     f Giatscl,   Dissert. 
L88D.) 

!V>ta8siimi  zinc  phosphate,  KZnP04. 

Insol.  in  HjO.  Sol.  in  dil.  acids.  (Ouvrard, 
::.  R.  106.  1729.) 

KsZnPfOr.    As  above. 

^taasitmi  zirconitim  phosphate,  K2O,  4ZrO], 
3Pr05. 

Insol.  in  acids  or  aqua  regia.  (Troost  and 
>uvrard,  C.  R.  102.  1422.) 

K,0,  ZrOs,  PjOs.  Insol.  in  H,0,  HNO,, 
RC\,  or  aqua  refpa.  Sol.  iii  hot  cone.  HtS04. 
[Troost  and  Oivrard.) 

Potaasiom  phosphate  selenate. 
See  Selenophosphate,  potassium. 

Potaasiom    hydrofen    phosphate    sulphate, 
KH,P04,  KHSO4. 
Decomp.  by  H2O  and  alcohol.     (Jacque- 
lain.) 

Gthodium  phosphate,  basic,  4RhsOa,  3PsOft+ 
32H,0. 
Insol.  in  H2O  or  acids.    (Glaus.) 
Rb,0,,  P^5+6H,0-RhP04+3H,0.    Sol. 

aiH/).    (Glaus.) 

Rubidium  metaphosphate,  RbPOs. 
Sol.  in  H,0.    (von  Berg,  B.  1901,  34.  4183.) 

Rubidiam  or/Aophosphate,  Rb8P04-i-4HtO. 

Hydroscopic;  sol.  in  HjO;  pptd.  by  alcohol, 
[von  Berg,  B.  1901,  34.  4183.) 

Rubidium  hydrogen  or^Aophosphate, 
Rb,HP04-hH«0. 
SoL  in  HsO;  insol.  in  cone.  NH40H+Aq; 
insol.  in  alcohol,    (von  Berg.) 

Rubidium   (fihydrogen   oftAophosphate, 
RbHJ^4. 
Very  sol.  in  HjO]  pptd.  bv  alcohol,    (von 
Berg.) 


Rubidium  pyrophosphate,  Rb4PtOT. 
Hydroscopic;  sol.  in  HiO.    (von  Berg.) 

Samarium    anAydrometophosphate,     SmtOt, 
5Prf)i. 
InsoL  in  HfO  or  HNO,+Aq.    (Gleve.) 

Samarium  or^Aophosphate,  SmP04. 
Scarcely  attacked  by  boiling  HNOi+Aq. 

(Cleve.) 
+2HfO. 

Samarium  jDyrophoaphate,  SmHPt07+ 

(Gleve.) 
Silicon  phosphate. 

See  Silicophoaphoric  add. 
Silver  m^tophosphate,  Ag,0,  2P,0»-|-H,0. 

(Kroll,  Z.  anorg.  1912,  76.  408.) 
Silver  (iimetophosphate,  AgtPtO«. 

Very  si.  sol.  in  HiO.  (Fleitmann,  Pogg. 
78.  253.) 

Sol.  in  cold  aniline  metaphosphate+Aq. 
(Nicholson.) 

Very  si.  sol.  in  HjO.  (Warschauer,  Dis- 
sert. 1903.) 

-|-H,0.  Verv  sol.  in  H,0.  (Langheld,  B. 
1912,  45.  3760.) 

Silver  A-imetophosphate,  AgsPsOi. 

Sol.  in  60  pts.  cold  H»0.  Gan  be  crystal- 
lised from  cone.  HNOs+Aq.  (Fleitmann  and 
Henneberg.) 

-fH,0.    (Lindboni.) 

Silver  ^exametophosphate,  Ag^PeO^. 

Insol.  in  H,0.  Sol.  in  HNO,  or  NH40H-h 
Aq,  and  in  a  large  excess  of  sodium  hexa- 
metaphosphate+Aq.    (Rose.) 

Easily  decomp.  by  Na»S+Aq. 

Decomp.  gradually  by  hot  H?0  into 
AfoP40„. 

When  freshly  pptd.,  easily  sol.  in  HjO. 
Easily  sol.  in  dil.  acids.  (Lttdert,  Z.  anorg. 
5.  15.) 

Silver  or/^phosphate,  Ag}P04. 

Very  si.  sol.  in  HjO.  1  1.  HjO  dissolves 
6.5Xl0-»  g.  AgiPG4  at  19.46^  (Bdttger,  Z. 
phys.  Gh.  1903,  46.  603.) 

Sol.  in  H,P04,  HNO,,  or  HG,H,0,-hAq,  in 
NH4OH  or  (NH4)2GO,-hAq.  Less  easily  in 
ammonium  nitrate  or  succinate,  and  incom- 
pletely in  (NH4)»S04+Aq.  (Lassaigne,  J. 
Pharm.  (3)  16.  289.) 

Insol.  in  NajHP04-|-Aq.    (Stromeyer.) 

Not  pptd.  in  presence  of  Na  citrate. 
(SpiUer.) 

If  1  mol.  Ag»P04  is  boiled  with  1  mol. 
NajGOs,  44%  of  it  is  decomp.    (Malagiiti.) 

Readiily  sol.  in  sohible  hyposulphites +Aq 
with  decomp.    (Herschel.) 

InsTil.  in  Ag  salts  fAq.    (Rose.) 

Insol.  in  liquid  NH,.  (Oore,  Am^Oi.  J. 
1898,  20.  829.)  digitized  by  ^^OOg  IL 
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Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  87.  4329.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790):  ethyl  acetate.  (Naumann, 
B.  1910,  48.  314.) 

Silver  hydrogen  orMophosphate,  AgjHPO*. 

Decomp.  by  H,0  or  alcohol  into  HtP04  and 
AgtPO*.    (Johr,  C.  R.  108.  1071.) 

Sol.  in  H,P04-hAq;  insol.  in  ether. 
(Schwarzenberg,  A.  66.  162.) 

Silver  pyrophosphate,  Ag4Ps07. 

Insol.  in  hot  or  cold  HiO.  Sol.  in  cold 
HNOi-f  Aq  without  decomp.  Decomp.  by 
hot  HNOi  or  H2SO4  into  orthophosphate. 
Decomp.  by  HCl-hAq  into  AgCl  and  HOK)*. 
Insol.  m  HC,H,0,-hAq.  Sol.  in  NH4OH+ 
Aq  without  decomp.  (Stromever,  Schw.  J. 
88.  126.) 

Insol.  in  Na4Pt07-hAq.  Very  si.  sol.  in 
AgNOi-hAq.    (Schwarzenberg,  A.  65.  161.) 

Not  completely  insol.  in  Na4Pt07-|-Aq. 
(Rose.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  87.  4329.) 

Silver  hydrogen  pyrophosphate,  AgjHjPiO?. 

Deconu).  by  H,0  into  AgiPjOy.  (Hurt«ig 
and  Geuther.  A.  111.  160.) 

Decomp.  by  cold  HjO.  (Cavalier,  C.  R. 
1904,  189.  285.) 

Sflver    hydrogen  pyrophosphate    metophot- 
phate,  2Ag2HP,07,  HPOT 
Decomp.  by  HfO.    Easily  sol.  in  HNOi-|- 
Aq.    (H.andG.) 

Silver  (e^rophosphate,  6AgsO,  4PsOft« 
AfoP40„. 

Insol.  in,  but  gradually  decomp.  by  boilins 
H,0.    (BerzeUus.)  ^     J  b 

Sol.  in  large  excess  of  the  corresponding 
Na  salt-l-Aq. 

Silver  <ieA:apho8phate,  AguPinOsi. 

Easily  sol.  in  sodium  dekaphoephate+Aq. 
(Fleitmann  and  Henneberg,  A.  66.  330.) 

Silver  li^aphosphate,  Ag,0,  3P,0s. 

(KroU,  Z.  anorg.  1912,  76.  407.) 
Silver  sodium  ciimetophosphate,  AgNaPtOi. 

Sol.  in  HjO.  (Fleitmann  and  Henneberg, 
Pogg.  66.  310.) 

Silver    sodium    pyrophosphate,    6Ag4Pt07, 
Na4Pt07-h4rf,0. 
Not    completely    sol.    in    Na4Pi07-|-Aq. 
Easily  sol.  in  HN0|-hAq.    (Baer,  Pogg.  76. 

152.) 

Easily  sol.  in  HjO.    (Stromever.) 
Ag,NaP,07-hJ^H,0.     Ppt.*    (Stange,    Z. 
anorg.  1896,  12.  460.) 

Silver  uranyl  phosphate,  2Ags0,  6U0|,  3Ps0i 
-|-30H,O. 
(Blinkoflf.  Dissert.  1900.) 


Silver  phosphate  ammonia,  Ag«P04,  4NH^ 

(Widmann,  B.  17.  2284.) 
Sodium  /n'phosphate,  NaftPiOjt. 

Very  sol.  in  HjO;  decomp.  easily  in  aq. 
solution  at  100*.  (Schwarz,  Z.  anorg.  1% 
9.253.)  ,  1^   c^ 

Sodium  iftonoTTietophosphAte,  NaPOi. 
Insol.  in  HtO.    Sol.  in  dil.  and  cone,  wok 

(Maddrell,  A.  61.  63.) 
Insol.  in  acids.    (Graham.) 
Gradually  decomp.  by  alkalies. 

Sodium  dim«tophos|^te,  Na«PfO«+2H]0 

Deliauescent.  Sol.  in7.2pt8. of  cokiorbDi 
H2O.  Very  sol.  in  cone.  HCl-l-Aq.  SoLia 
NaOH+Aq.  Insol.  in  strong,  verv  d.  ttio 
dilute  alcohol.    (Fleitmann,  JPogg. "iW.  246.) 

Sodium  /rimetophosphate,  NasP|Oi+6HfO 
Sol.  in  4.5  pts.  cold  HjO.    Insol.  in  strocL 

very  si.  sol.  in  dil.  alcohol.    (Fleitmann  ^ 

Henneberg,  A.  66.  307.) 
Decomp.  by  boiling  HfO.    (lindbom.) 

Sodhmi  te/rome^aphosphate,  Na4P40is. 

Sol.  in  H,0;  cryst.  with  about  4H,0.  Ln 
sol.  in  alcohol  than  in  H|0.  (Fleitiiunfi. 
Pogg.  78.  854.) 

Sodium  heximetajhospbAte,  Na«PfOH. 

Deliquescent.  Very  sol.  in  H,0.  Insol  a 
alcohol.    (Graham,  Pogg.  88.  56.) 

Sodium  orMophosphate,  NaaP04+12H/). 

Not  deliquescent  in  dry  air. 

100  pto.  HgO  dissolve  10.0  pU.  erysUla  %t  Ui* 
(Grah&m.) 

100  pts.  H^  dissolve  28.3  pts.  Na»PO«- 
12H,Oatl5^    (Schiff.) 

Solubility  in  H>P044-Aq  at  25^ 


In  1000  g.  of  the  •olutkm.  mob. 


Na 


4.28 
3.24 
2.24 
2.73 


PO« 


0.040 
0.183 
0.752 
1.08 


(D'Ans  and  Sohreiner,  Z.  phys.  Ch.  1910,  H 
101.) 

Sp.  gr.  of  NaiP04-f  Aq  at  15^ 
%  =  %NaJK)4+12H,0. 


% 

8p.gr. 

% 

8p.gr. 

% 

8p.f1 

1 

1.0043 

9 

1.0999 

17 

1.0775 

2 

1.0086 

10 

1.0455 

18 

i.offi: 

3 

1.0130 

11 

1.0492 

19 

1.0876 

4 

1.0174 

12 

1.0539 

20 

1.0935 

5 

1.0218 

13 

1.0586 

21 

l.OPTo 

6 

1.0263 

14 

1.0633 

22 

1.1025 

7 

1.0308 

15 

1.0681 

23 

1.10?« 

8 

1.0353 

16 

1.0729 

24 

1.1127 

(Schiff,  calculated  by  Geiiach,  Z.  anal.  8.  280l< 
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(Arctowski,  Z.  anorg.  1894, 
(Naumann,  B. 


Insol.  in  CSs 
257.) 

Insol.  in  methyl  acetate. 
K)9,  42.  37900^ 
+10HsO.    (RammeUberg.) 
Could  not  be  obtained.    (Hall,  J.  pr.  94. 
^.) 

4-7Hrf).    (HaU.) 
Melts  in  crystal  water  at  76.6*.    (Graham.) 

Mlitim  hydrogen  phosphate,  NasHP04. 
Sol.  in  HjO  with  evolution  of  heat. 

100  pts.  H>Q  dissolve  at  t^. 


Pto. 
NajHPO* 


1.55 

4.10 

« 11.08 

19.95 


40 
50 
60 
70 


Pto. 
NaiHP04 


30.88 
43.31 
55.29 
68.72 


(PocsUle.  J.  Pturm.  (3)  44.  273.) 


80 

90 
100 
106.2 


Pts. 
Na>HP04 


81.29 

95.02 

108.20 

114.43 


100  pto.  H^  St  13«  diflMhre  3.4  pta.  NssHPOi 
trein.  Ph.  VIeitelj.  7.  244);  at  15^  5.9  pta.  (Neeae); 
16«.  6.3  pta.  (Mulder):  at  16^  8.4  pta.  (MtlUer.  J. 


9f.  52):  at  20<*.  6.8  pta.  (Neeae.  Ruaa.  Z.  Pharm.  1. 
1):  at  25^  12.5  pta.  (Und.). 

Solubility  in  100  pts.  HiO  at  t^. 


Pto. 
NasHFOi 


2.5 

2.6 

2.6 

2.7 

2.7 

2.8 

3.0 

3.2 

3.4 

3.6 

3.9 

4.2 

4.5 

4.9 

6.3 

5.8 

6.3 

6.9 

7.6 

8.4 

9.3 

10.3 

11.4 

12.6 

14.0 

15.4 

16.9 

18.5 

20.2 

22.0 

24.1 

26.4 

29.1 

32.1 

35.5 


35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 


Pta. 
NasHPO^ 


39.3 

43.6 

49.5 

55.5 

60.6 

63.9 

66.2 

68.6 

70.8 

72.9 

74.8 

76.5 

78.2 

79.7 

81.2 

82.5 

83.7 

84.8 

85.8 

86.7 

87.7 

88.6 

89.4 

90.2 

90.9 

91.6 

92.2 

92.7 

93.1 

93.5 

93.8 

94.1 

94.4 

94.6 


Mulder,  Scheik.  Verhandel.  1864. 103.) 


70 
71 
72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
105 
105.57 
106.4 


Pto. 
NasHPOi 


Solubility  in  HsO  at  t^ 


94.8 

95.0 

95.1 

95.2 

95.4 

95.6 

95.8 

96.0 

96.1 

96.3 

96.5 

96.6 

96.8 

96.9 

97.0 

97.1 

97.2 

97.4 

97.5 

97.6 

97.7 

97.8 

97.9 

98.0 

98.1 

98.2 

98.4 

98.5 

98.6 

98.7 

98.8 

82.5 

80.7 

79.2 


t" 

G.  NatHPO*  in  100  g.  HiO 

10.26 
25.15 
40.29 
60.23 
99.77 

3.55 

12.02 

54.88 

83.00 

102.15 

Three  breaks  in  the  curve:  at  36.45®,  transi- 
tion from  dodecahydrate  to  heptahydrate; 
at  48®,  transition  from  heptahycfrate  to  the 
dihydrate;  at  95.2®,  transition  from  dihydrate 
to  the  roonohydrate.  (Shiomi,  C.  C.  1909. 
n.  106.) 

Solubility  of  NaiHPOi  in  H|0  at  t*. 


-0.43 
-0.24 
-0.5* 
+0.05 
20.0 
25.0 
32.0 
34.0 
35.2* 
39.2 
45.0 
48.3* 
50.0 
60.0 
80.0 
90.0 
95* 
96.2 
105.0 
120 


G.  NaiHPOc 
inlOOg.HgO 


1.42 

0.70 

1.67 
7.66 
12.0 
25.7 
33.8 

51.8 
67.3 

80.2 

82.9 

92.4 
101.0 
104.6   . 
102.3 

99.2 


SoUd 


Ice 
(I 

NaiHP04+12H,0 

It 

it 
tt 
tt 

Na,HP04+7H,0 

(( 

Na,HP04+2H,0 


tt 
Na,HP04 


(Menzies  and  Humphery,  Int.  Cong.  App. 
Chem.  1912,  2. 177.) 
*  Transition  points. 

Solubility  in  H|0  at  t*. 


100  g.  H^ 

t» 

diaaohreg. 
Na«HPO 

SoUdphaaa 

(f 

2.51 

NajHPOi,  12H,0 

25 

12.47 

tt 

35. 4* 

46.11 

Na,HP04,  7H/) 

40.3 

54.80 

tt 

48.35* 

79.00 

Na,HP04,  2H,0 

59.7 

91.3 

71 

95.1 

91 

98.15 

(D'Ans  and  Schreiner.   Z.  phys.  Ch.  1911, 
75.  99.) 
^Transition  points. 

The  composition  of  the  hydrates  formed  by. 
this  salt  at  different  dilutions  is  oalculatea,^' 
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from  determinatioDS  of  the  lowerinc;  of  the  fr 
pt.  produced  by  the  salt  and  of  the  conductiv- 
ity and  sp.  gr.  of  its  aqueous  solutions.  (Jones, 
Am.  Ch.  J.  1905,  84.  318.) 

Na2HP04-hAq  saturated  at  15**  has  1.0469 
sp.  gr.    (Michel  and  Krafft) ;  saturated  at  16' 
1.0511  (Stolba). 


Sp.  gr.  of  NajHP04+Aq  at  19'. 


8p.  gr. 


1.0041 
1.0083 
1.0125 
1.0166 


2^ 


8p.fr. 


1.0208 
1.0250 
1.0292 
1. 


2^ 
5? 


9 
10 
11 
12 


8p.gr. 


1.0376 
1.0418 
1.0460 
1.0503 


(Schiff,  A.  110.  70.) 


Saturated  solution  freezes  at  — 0.45°  fRtl- 
dorff,  Pogg.  122.  337),  and  boils  at  105° 
(Griffiths),  105-106.4°  (Mulder),  108.5°  (Le- 
grand). 

Sat.  Na,HP044-Aq  boils  at  105.5°  (Grif- 
fiths); at  106.5°,  and  contains  113.2  pts. 
NajHPO*  to  100  pts.  HtO  (Lep-and) ;  forms  a 
crust  at  106.4°,  and  contains  108.8  pts. 
NajHPOi  to  100  pts.  HjO;  highest  temp,  ob- 
served, 106.8°.    (Gerlach,  Z.  anal.  26.  427.) 


B.«pt. 


100.6* 

101 

101.5 

102 

102.5 

103 

103.5 


8.6 
17.2 
25.8 
34.4 
42.9 
51.4 
59.9 


11.0 
21.0 
31.0 
40.8 
50.3 
59.4 
68.1 


B.-pt. 


104' 

104.5 

105 

105.5 

106 

106.5 

106.6 


68.4 
76.9 
85.3 
93.7 
102.1 
110.5 


76.4 

84.2 

91.5 

98.4 

105.0 

111.4 

112.6 


-f-HiO.   Transition  point,  95.2^   (Shiomi.) 

+2HtO.  Transition  point,  48.35^  (D'Ans 
and  Sohreintf);  48*"  (Shiomi);  48.3*"  (Mensies 
and  Humpheiy). 

-f  7H2O.  Not  efflorescent.  Sol.  in  11,0 
with  absorption  of  heat. 

Sol.  in  8  pts.  HgO  at  23°.  (Neese,  J.  B. 
1863.  181.) 

Transition  point,  36.4**  (TyAna  and 
Sohreiner);  86.46*'  (Shiomi);  36.2**  (Meiuies 
and  Humpheiy).  | 


Solubility  in  H«P04+Aq  at  25°. 


In  1000  g.  of  the  solution,  mob. 

Na 

PO4 

6.31 
6.76 
7.31 

4.63 
4.88 
5.55 

(D'Ans  and  Sohreinv .  Z.  phya.  Ch.  1910,  Ti 
101.) 
See  also  above. 

+12H,0.  Efflorescent.  Sol.  in  H,0  witl 
absorption  of  heat. 

14  pts.  Na,HP04H-12H,0  mixed  with  100 
pts.  UjO  at  10.8°  lower  the  temperature  37= 
(RUdorff,  B.  a.  68.) 

Sol.  in  8.48  pta.  HiO  at  IV,  or  100  pU.  H9O  dinoM 
11.8  pts.  at  IV,  and  lolution  haa  sp.  sr.  ->  1.0422.  (Sehiff. 

Sol.  in  4  pta.  cold,  and  2  pts.  boiling  H^.    (Hga^ 

Sol.  in  4  pta.  H«0  at  18.76«.     (AM.) 

100  pto.  H^  dissolve  12.735  pts.  NasHPOi+UH^ 
(Michel  and  Krafft.) 

100  pte.  H,0  dissolve  6.5  pts.  Na,HPOi- 
12H2Oat0°;27.5pt8.at30°.  (Tilden,  CheiL 
Soc.  46.  409.) 

Solubility  in  H»P04+Aq  at  26**. 


In  1000  g.  of  the  solution,  mols. 


Na 


2.62 
1.56 
2.38 
3.18 
4.65 
5.63 


PO4 


1.09 
0.78 
1.60 
2.24 
3.55 
3.87 


(D'Ana  and  Sohreinet,  Z.  phys.  Ch.  1910l  Tl 
101.) 
See  also  above. 

Melts  in  crystal  water  below  100**,  ani 
easily  forms  supersaturated  solutions.  (G»5- 
Lussac.) 

Melte  in  crystal  H,0  at  34.6°  (Persoi),  35 
(Kopp),  40-41°  (Mulder). 

Nlelts  in  crystal  H|0  at  35°.  (TiWA 
Chem.  Soc.  46.  409.) 

Supersaturated  solutions  are  brought  H 
crystallisation  by  addition  of  a  crystal  4 
N'ajHP04-|-12H,0  or  an  isomorphous  au^ 
stance  as  NatHA804+12Hf0.  (Thom!«A 
Chem.  Soc.  86.  200.)  1 

Insol.  in  alcohol. 

Sodium  dthydrogen  phoBphate,  NaHtPl^-ll 
H,0. 

Very    sol.    in    HjO.      Insol.    in    ale 
(Graham.) 

-h2HiO.    Unchanged  on  air.    Very  sol. 
HsO,  and  solubility  increases  rapidly  with 
temperature.     (Jolv  and  Dufet,  C.  R,  1( 
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100  pts.  HjO  diaBolve  59.9  pts.  at  0^;  84.6 
pt8.atl8^    (Joly  and  Dufet.) 

Solubility  of  NaH.PO*  in  H,0  at  t^ 

G.  of  anydroua  NaHjPO*  in  100  g.  H,0. 

SoUd  phase;  NaH,P04+2HiO. 


0.1 

1.0 

3.0 

5.0 

10.0 

15.0 

20.0 

25.0 

26.0 

27.0 


G.  NaHiPO* 

f 

57.86 

28.0 

59.08 

30.0 

61.47 

31.0 

63.82 

33.0 

69.87 

34.0 

76.72 

35.0 

85.21 

37.0 

94.63 

40.2 

96.73 

40.55 

99.20 

... 

G.  NaHsPOi 


101.71 

106.45 
108.93 
114.31 
117.14 
120.44 
126.76 
138.16 
110.83 


40.8°;  transition  point. 
Solid  phase;  NaH,P04+HiO. 


41 

142.55 

52 

163.84 

42 

143.83 

55 

170.85 

45 

148.20 

56 

173.23 

50 

158.61 

57 

175.81 

57.4°;  transition  point. 
Solid  phase;  NaH^PO^. 


58 

177.24 

69. 

190.24 

60 

179.33 

80. 

207.29 

62 

181.35 

90. 

225.31 

65 

184.99 

99.1 

246.56 

(Imadsu,  Chem.  Soc.  1912,  33.  359.) 
Solubility  in  HJP04+Aq  at  25*. 


In  1000  g.  of  the  solution,  mols. 


Na 

PO4 

6.19 

4.68 

6.01* 

4.67 

5.12 

4.36 

4.81 

4.22 

4.36 

4.08 

4.06 

4.03 

4.19 

4.38 

4.32 

4.96 

4.65 

5.89 

4.88 

6.40 

(lyAns  and  Sohreinw .  Z.  phys.  Ch.  1910,  76. 
idl.) 

Trisodium  trihydrogen  phonhAte. 

NaJI,(P04),. 

Not  hydroscopic. 

Sol.  in  ] 

[IjO  in  all  pro- 

portions.    (Joulie,  C 

.  R.  1902, 

134.604.) 

+1><H/).     Sol. 

in   HiO. 

(Filhol   and 

Senderens,  C.  R.  98.  3^ 

».) 

+7H,0.    (Salzer,  Arch.  Pharm.  1894,  282. 
365.) 

-f7HHi0.    rJouUe.) 

Sodium     or/Aophosi^te     acid,     NaH3P04, 
H,P04. 
Hygroscopic.         Decomp.      bv     alcohol. 
(Staudenmaier,  Z.  anorg.  1894,  6.  395.) 

Solubility  of  NaH»P04,  H  JPO4  in  H,0  at  t*. 


to 

N«rf,PO« 

HiPO« 

-  5.7 

20.77 

-  7.9 

26.92 

-11.4 

34.15 

-38 

56.66 

-34 

80.46 

+41 

81.82 

51.7 

83.68 

79.7 

87.48- 

85 

88.65 

101.7 

91.47 

104.5 

92.67 

110 

95.79 

119 

97.99 

126.5 

100 

Solid  phase 


Ice 


NaHJP04 


"+NaH,P04,  HJPO4 
NaH»P04,  HJPO4 


(Parravano  and  Mieli,  Gasz.  oh.  it.  88,  U. 
Solubility  in  anhydrous  HaP04. 


%  NaH,P04.  H«PO« 


52.72 
69.59 
77.55 
81.71 
87.20 


(Parravano  and  Mieli.) 

-l-HsO.    Very  deliquescent.    (Salter,  Arch. 
Pharm.  1894,  282.  369.) 

Sodium  p^phosphate,  Na4rt07,  and 
-I-IOH2O. 
lieas  sol.  in   HjO  than  sodium  hydrogen 
orthophosphate.   (Clark,  Ed.  J.  Sci.  7. 298.) 

100  pts.  HtO  dissolve  (a)  pts.  Na4Pt07,  (b) 
pts.  Na4PtO7-|-10H,O  at: 

C*        10**      20**         30°         40**        50** 

a.  3.16     3.95       6.23       9.95     13.50     17.45 

b.  5.41     6.81     10.92     18.11     24.97     33.25 


60** 

a.  21.83 

b.  44.07 


70**  80** 

25.62        30.04 
52.11        63.40 
(Poggiale.) 


90** 
35.11 
77.47 


100** 
40.26 
93.11 


Sol.  in  H2SO4 
29.384.) 


(S&^?%vZ,(^gl(^902, 
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Crystallizes  unchanged  from  NHiCl-fAq 
(Winkler),  or  cone.  NH40H-f  Aq.(Uel8mann.) 

Decomp,  into  orthophosphate  by  heating 
with  H2SO4.  HCl,  HC,H,0,,  or  H>04-fAq. 

Insol.  in  liquid  NHt.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Insol.  in  alcohol.  Insol.  in  methyl  acetate. 
(Naumann,  B.  1909,  42.  3790.) 

Sodium  hydrogen  p^  ophosphate,  NatHsPtOr. 

Decomp.  by  HjO.  Sol.  in  HjO  containing 
HCjHjOj  without  decomp.  (Bayer,  J.  pr. 
106.  501.) 

SI.  sol.  in  alcohol.  Much  more  sol.  in  H}0 
than  NaH,P04. 

4-6H2O.  (Rammelsberg,  B.  A.  B.  1888. 
21.) 

100  g.  sat.  solution  contain  14.96  g. 
Na,H  J>,07  at  18*.  (Giran,  A.  ch.  1902,  (7) 
30.  249.) 

NaHiPjO:.  Very  hydroscopic.  (Salzer, 
Arch.  Pharm.  1894^  232.  369.) 

100  g.  sat.  solution  contain  62.7  g.  at  18^. 
(Giran,  A.  ch.  1902,  (7)  30.  249.) 

NaiHPjOT-fHjG.  Sol.  in  3  pts.  H,0. 
(Salzer,  Arch.  Pharm.  1894,  282.  366.) 

+6HsO.  100  g.  sat.  solution  contain  28.17 
g.  NajaPiOr  at  18'.    (Giran.) 

Sodium  te^aphosphate,  Na«p40is. 

Slowly  sol.  in  2  pts.  cold  HjO.  Easily 
decomp. 

4-18HsO.   (Uelsmann.) 

Sodium  hydrogen    ^raphosphate, 
Na4H,P40u. 
Sol.  in  H,0. 

Sodium  (i^aphosphate,  Na^PioOsi. 

Sol.  in  HaO.  (Fleitmann  and  Henneberg, 
A.  66.  333.) 

Sodium  strontium  diTnetophosphate, 
Na,Sr(P20.),4-4H,0. 
As  the  NaBa  comp.     (Glatzel,   Dissert. 
1880.) 

Sodium  strontium  (rimetophosphate, 
NaSrP,09-h3H20. 
Easily  sol.  in  HsO  and  acids.    (Fleitmann, 
A.  66.  315.) 

Sodium  strontium  or^Aophosphate,  NaSrP04 
+H,0. 
Scarcely  sol.  in  HjO*  sol.  in  acids. 
4-9H2O.    (Joly,  C.  R.  104.  905.) 

Sodium  strontium  pyrophosphate  (?). 

SI.  sol.  in  HjO.  Insol.  in  Na4Ps07+Aq. 
(Baer,  Pogg.  76.  166.) 

Easily  sol.  in  HCl-fAq,  or  HNO,-fAq. 

Sol.  in  NH40H4-Aq. 


Sodium  thallium  pyrophosphate, 

NaJn(P,0,),H  6H,C)=Na(TlP.07), 
Na4Pt07+6H,0. 
Decomp.  by  HiO.     (Rosenheim,  B.  1915, 

48.588.) 

Sodium  thorium  or^phosphate, 
NaTh,(P04),. 
Insol.  in  acids.    (WaUroth,  Bull.  See  (2) 
39.  316.) 

Sodium  thorium  phosphate,  NajO,  4Th03, 
3P,0,. 

Insol.  in  HNOa,  HCl,  or  aqua  rogia.  (Troort 
and  Ouvrard.  C.  R.  106.  30.) 

5Na,0.  2ThOt,  3P,0».  Sol.  in  HNO,+Aq. 
(T.  and  0.) 

Na,0,  ThO,,  P,05.    (T.  and  O.) 

Sodium   thorium  pyrophosidiate,     'SaUPfi:, 
(Cleve.) 

Sodium  tin  (stamiic)  phosphate,  Na&itCFOOi- 

(Ouvrard,  C.  R.  111.  177.) 

Na,Sn(P04)i.    (Wunder,  J.  pr.  (2)  A.  339.) 

6Na,0,  3SnO,,  4P2O,.    (Ouvrard.) 

Sodium  titanium  phosphate,  NaTi2(IXI>4)s. 
Insol.  in  acids.    (Rose,  J.  B.  1867.  9.) 
6NatO,  TiOj,  4P,04.    (Ouvrard,  C.  R.  Ill 

177.) 

Sodium  uranium  phosphate,  UOs.NasO,  PtO». 
Easily  attacked  by  acids.    (Colani,  A.  di- 
1907,  (8)  12.  137.) 

Sodium  uranium  metophosphate,  4UO2,  NasO, 
3P,0». 
Insol.  in  boiling  HNOt.    (Colani.) 

Sodium  uranium  pyrophosphate,  3UOt> 
6Na,0,  4P,0». 
Sol.  in  acids.    (Colani.) 

Sodium  uranyl  phosphate,  NasO,  UOs,  P|0v 

(Ouvrard,  C.  R.  110.  1333.) 

2Na20,  UOi,  PjO,.    (Ouvrard.) 

Na^O,  5U0,,  2P,0»+3H,0.  Insol.  in  HjO; 
decomp.  by  acetic  acid.  (Werther,  A.  M. 
312.) 

Sodium  uranyl  pyrophosphate. 

Very  sol.  in  H,0.  (Persoz,  A.  ch.  (3)  20. 
322.) 

Sodium  3rtterbium  pyrophosphate,  NaYbPsOr. 
Easily  sol.  in  the  strong  acids.    (Walboth.) 

Sodium  yttrium  pyrophosphate,  NaYPfOr. 
Sol.  in  H,0.    (Stromeyer.) 
Insol.  in  HsO.    Easily  japj^^jstrong  acids., 

(Wallroth.)      Digitized  by  ^ 
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Sodium  sine  ^'phosphate, 

NaA  4ZnO,  3P,0,-hl9H,0. 
Sol.  in  HsO.    (Sohwarz,  Z.  anorg.  1895,  9. 
266.) 

Sodium  zinc  tnmetophosphate,  NatO,  2ZnO, 
3P,0s. 
Ppt.   Sol.  in  HsO.    (Fleitmann  and  Henne- 
berg,  A.  65.  304.) 

Sodium  zinc  tetmmetonhosphate, 
Na,Zn(PO,)4-H6HjO. 
As  K  oomp.    (Glatzel,  Dissert.  1880.) 

Sodium  zinc  octometophosphate, 
Na,Zn,(PO,), 

Insol.  in  acids. 

Sol.  in  cone.  H1SO4.  (Tammann,  J.  pr. 
1892,  (2)  45.  420.) 

Sodium  zinc  ortAophosphate,  NaZnP04. 

Difficultly  sol.  in  HsO  or  acetic  acid.  Easilv 
sol.  in  dil.  mineral  acids.  (Soheffer,  A.  145. 
53.) 

2Na,0,  ZnO,  PfO».  Insol.  in  HiO;  sol.  in 
dil.  acids.    (Ouvrard,  C.  R.  106. 1796.) 

Sodium  zinc  pyrophosphate,  NasZnPsOr. 

Insol.  in  HsO;  sol.  in  dil.  acids.  (Wall- 
roth.) 

3^^ a4Ps07,  ZnsPsOr  +24H,0.  Very  efflores- 
coit.    (Pahl.) 

Na4PsO,.  Zn,P,07+2H  3,  -3^  and  8HsO. 
Inaol.  in  H,0;  sol.  in  Na4Pt07-hAq.  (Pahl, 
Sv.  V.  A.  F.  30,  7.  36.) 

4Na4Pt07,  5ZnsPsO7+20H,O.  Insol.  in 
H,0.    (Pahl.) 

Na4Ps07,  4ZnsPs07+12HsO.  81.  sol.  in 
H,0.    (Pahl.) 

Sodium  zirconium  phosphate,  NasO,  4ZiOs, 
3PsO,-NaZr,(P04)i. 

Insol.  in  acids  or  aqua  regia.  (Troost  and 
Ouvrard,  C.  R.  105.  30.) 

6Xa,0,  3ZrOs,  4PsOj.  Sol.  in  acids.  (T. 
andO.). 

4NaiO,  ZrOs,  2P,0».  Sol.  in  acids.  (T.and 
O.) 

Sodium  phosphate  fluoride,  NasP04,  NaF+ 
12H,0. 

100  pts.  HsO  dissolve,  at  25%  12  pts.  salt 
and  form  solution  of  1.0329  sp.  gr.;  at  70"*, 
57.5  pts.  salt  and  form  solution  of  1.1091  sp. 
I3-.    (BriMl*,  A.  97. 95.) 

2Na,P(^  NaF4-19HsO,  and  22  HsO.  Sol. 
inHiO.    (Baumgarten,  J.  B.  1865.  219.) 

Sodium  phosphate  stannate, 

4Na,P04,  Na,SnO,+48H,0. 
(PrandU,  B.  1907,  40.  2132.) 


Sodium  phosiduite  titanate, 
NasO;  TlO,,  P,0,-f3H,0. 
Hygroscopic.     (Mazzuchelli  and  Pantan- 
elli,  CTC.  1909,  II.  420.) 

Sodium  phosphate  vanadate. 
See  Phosphovanadate,  sodium. 

Strontium  monom^tophosphate,  Sr(P0|)2. 

Insol.  in  HsO  and  acids.  Not  decomp.  by 
alkali  carbonates -fAq.    (Maddrell,  A.  61. 61.) 

Strontium  Aexatit«tophosphate. 

Nearly  insol.  in  H2O;  easily  sol.  in  acids. 
(Ladert,  Z.  anorg.  5. 15.) 

Strontium   or^ophosphate,   basic,   Sr(OH)s, 
Sr,(P04)s. 
(Woyczynski,  Z.  anorg.  1894,  6.  311.) 

Stronthmi  or/Aophosphate,  Sri(P04)s. 

Insol.  in  H,0.  Sol.  in  HCl-fAq.  (Erlen- 
meyer,  J.  B.  1857.  145.) 

Strontium  hydrogen  phosphate,  SrHP04. 

Insol.  in  HsO.     Sol.  in  HtPO*.  HCl,  or 
HNOi-hAq.      (Vaucjuelin.)     Easily   sol.    in 
cold  ammonium   nitrate,   chloride,   or  suc- 
cinate-fAq,  but  is  partly  precipitated  by  a 
little  NH40H-|-Aq.    (Brett.) 
Sol.  in  boiling  NH4C1+Aq.    (Fuchs,  1884.) 
Sol.  in  Na  citrate-fAq.    (Spiller.) 
Partly  decomp.  by  boiling  NasCX)»,  and 
KsCXD,+Aq.     (Dulong.) 

8rH4(P04)s+2H,0.  Decomp.  by  treating 
with  HsO,  leaving  4.29%SrHP04.    (Barthe.) 

Strontium   phos^te,   acid,   HsO,   2SrO, 
3PsO,-|-xH,0. 
Entirely  sol.  in  HsO.    (Barthe,  C.  R.  114. 
1267.) 

Strontium  pyrophosphate,  SrsPi07+H|0. 

Somewhat  sol.  in  HsO.  Easily  sol.  in  HCl 
or  HN0,4-Aq.  Insol.  in  HCsH,Os  or 
Na4Ps074-Aq.    (Schwarzenberg,  A.  65.  144.) 

-|-2J^HsO.  (Knorre  and  Oppelt,  B.  21. 
773.) 

Strontium    hydrogen    pyro^osphate, 
SrHsPs07,  2SrsP,07  4-6HsO. 
Ppt.    ( Knorre  and  Oppelt,  B.  21.  772.) 
SrHsPs07,   3SrsP,07+HsO,   and    4-2H,0. 

(Knorre  and  Oppelt.) 
Sr9Hs(P,07)»4-8HsO,  and  -|-12H,0. 
Ppt.    (Pahl,  Gm.  -  K.  2,  2.  172.) 
Sr,9H,(P.07)io+5H,0,  +18H,0   and 

-|-20HsO. 
Insol.  in  Sr(NO,),-|-Aq  or  Na4Ps07+Aq. 

(Pahl,  Gm.-K.  2,  2.  1710 

Strontium  thoritun  phosphate, 

ThsO,  SrO,  Ps0».  T 

(Colani,  C.  R.  1909, 149.  209.)  g^^ 
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Strontium  uranium  metophosphate, 
UO,,  SrO,  P,05. 
(Colani,   A.   ch.    1907,  (8)  12.  141.) 

Strontium  uranyi  phosphate, 
SrO,  4UOs,  2P,0»+21H,0. 

(BlinkoflF,  Dissert.  1900.) 

2SK),  6U0,,  2PiOi+24HA  AaBacomp. 
(Blinkoff.) 

Strontium   phosphate   chloride,   3Srs(P04)s, 
SrCU. 
Stronlium  apalite.      Insol.  in  HjO.     (De- 
ville  and  Caron.) 

Tellurium  phosphate  (?). 
Insol.  in  H^O.    (Berzelius.) 

Thallous  metophosphate,  TIPO3. 
Two  modifications: 
a.  Difficultly  sol.  in  H,0. 
/3.  Extremely  easily  sol.  in  HiO.    (Lamy.) 

Thallous  or/Aophosphate,  T],P04. 

1  pt.  is  sol.  in  201.2  pts.  H,0  at  15**,  and  149 
pts.  boiling  H,0;  sol.  in  HNOj+Aq. 
(Crookes.)  SI.  sol.  in  HC,H,0,-fAq.  Very 
easily  sol.  in  solutions  of  NH4  salts.  (Car- 
stanjen.)    Insol.  in  alcohol.    (Lamy.) 

Thallous  hydrogen  phosphate,  T1,HP04. 

Anhydrous.  Much  less  sol.  in  H,0  than 
the  hydrous  salt,  but  easily  sol.  in  a  solution 
of  the  hydrous  salt.    (Lamy.) 

-f  J^HjO.  Easily  sol.  in  H,0.  Insol.  in 
alcohol.    (Lamy.) 

Composition  is  HTI2PO4,  2HjTlP04. 
(Rammelsberg,  W.  Ann.  16.  694.) 

Thallous   rfihydrogen   phosphate,   TlHxP04. 
Vptj'  easily  sol.  in  HjO.    Insol.  in  alcohol. 
(Rammelsberg,  B.  3.  278.) 

Tntfaallotts  trthydrogen  phosphate,  TlsHP04, 
2TlHtP04. 

True  composition  of  TlaHP04  of  Lamy. 
(Rammelsberg.) 

Thallous  pyrophosphate,  Tl4Pa07. 

Sol.  in  2.5  pts.  H^O  with  slight  decomposi- 
tion.    (Lamy.) 

H-2HxO.  More  sol.  in  HjO  than  the  above 
salt,  with  partial  decomp.    (Lamy.) 

Thallous  hydrogen  pyrophosphate,  HsTlsPxOr 
4-H2O. 
Very  sol.  in  H|0.    (Lamy.) 

Thallic    phosphate,    basic,    2T1,0,,    P,0»4- 
5H2O. 
Insol.  in  HjO. 


Thallic  phosphate,  basic,  TlsPtOsr+lSH/). 
(Rammelsberg,  W.  Ann.  16.  694.) 
TU>40«+12H,0.     (R,) 

Thallic  phosphate,  TlP04-h2HsO. 

Completely  insol.  in  H»0.  Sol.  in  cone. 
HNO,,  and  dQ.  HCl+Aq.    (Wilhn.) 

Thorium  metophosphate,  Th(P0s)4. 
Insol.  in  H,0.    (Troost,  C.  R.  101.  210.) 

Thorium  m^tophosphate,  ThOs,  2P/)i. 
Insol.  in  acids.    (Johnmon,  B.  22.  976.) 

Thorium  ortAophosphate,  Th|(POi)4+4HsO. 

Insol.  in  HiO  and  phosphoric  acid  (Ber- 
zeliuH);  alsa  acetic  acid.  fCleve.) 

Sol.  in  HCl,  and  HNOa+Aq.     (Cleve.) 

Thorium  hydrogen  phosphate,  ThHs(P04)«+ 
H,0. 
Precipitate. 

Thorium  pyrophosphate,  ThPt07+2H20. 

Precipitate.  Insol.  in  HsO.  Sol.  in  great 
excess  of  pyrophosphonc  acid  or  sodium  pyro- 
phosphate+Aq.    (Cleve.) 

Thorium  phosfdiate  bromide. 
See  Bromoi^osphate,  thorium. 

Thorium  phosphate  chlroide. 
See  Chloro^osphate,  diorium. 

Tin   (stannous)  phosphate,  5SnO,    4P2OS+ 
4H80. 
Insol.  in  H,0.    (Lenssen,  A.  114.  113.) 
SnafPO^)^.    Insol.  in  HjO.    Sol.  in  minend 

acids.     (Ktihn.) 

Insol.  in  NH4CI  or  NH4N0,-fAq.    Sol.  in 

KOH+Aq. 

Tin  (stannic)  phosphate,  2SnOs,  PtOi+ 
10H,O. 

Insol.  inHsOorHNOa+Aq.  (Reynoeo.  J. 
pr.  64.  261.) 

Anhydrous.  Insol.  in  acids.  (Hautefeuillf 
and  Margottet,  C.  R.  102.  1017.) 

Tin  (stannic)  phosfdiate,  SnP^,. 

Insol.  in  acids.  (Hautefeiiille  and  Margot- 
tet,  C.  R.  102.  1017.) 

Tin   (stannous)   phosphate  chloride,    3SnO. 
P,0,,  SnCl,4-H,0r 
Not  decomp.  by  hot  H,0.     (Lenseien,  A. 
114.  113.) 

Titanium  phosphate,  Ti,P,0.  =  2TiO,,  P^^ 
Insol.  in  acids.    ^Hautefeuille  and  MarsoC- 

tet,  C.  R.  102.  1017.) 

rOuvrard,  C.  R.  111.  177.) 

H-3H,0.     Ppt.     Insol.  in  H,0.     (Merx.) 


PHOSPHATE,  YTTRIUM 


711 


TiO„  P,0».  (Knop.)  Is  NaTiiCPO*),. 
IVunder,  J.  B.  1871.  824.) 

HtTiPOi.    SoL  in  HCl,  HNOi,  HtSOi. 

SL  sol.  in  H,P04. 

Sol.  in  KOH,  NH4OH,  (NHOiCO,  and 
VH4),HP044-Aq. 

Very  si.  sol.  in  acetic  acid.  (Faber,  Z. 
nal.  1907,  46.  288.) 

ranous  metophosphAte,  U(P0|)4. 
InsoL   in   HNOa,  HCl,   or  HsSOi,   even 
iien  hot  and  oono.   (Colani,  A.  ch.  1907,  (8) 
2.106.) 

rranic  metophosphate,  Ux(PO|)e. 
Inaol.  in  HsO  and  acids.    (Hautefeuille  and 
fargottet,  C.  R.  96.  849.) 

franous  or^Aophoaphate,  Us(P04)4. 
More  easily  attacked  by  acids  than  the  pyro 
Dd  meta  phosphates,  especially  by  HNO|. 
Colani,  A.  ch.  1907,  (8)  12.  123.) 

Tranous  hydrogen  or^phosphate,  UHPO4+ 

H/). 
Insol.  in  HjO.     Insol.  in  dil.,  si.  sol.  in 
one.   HCI+Aq.      Deoomp.   by  KOH+Aq, 
ot  bv  NH40H+Aq.    (RAmmelsberg,  Pogg. 
9.1.) 

Franous  pyrophosphate,  UP2O7. 
Insol.  in  H|0. 
SI.  sol.  in  min.  acids.    (Colani.) 

franous  jdiosphate,  2UOs,  PsOs. 

Easily  attacked  by  boiling  HNOj. 
r>)lftni.) 

UOs.  PiO»+5H^.  InaoL  in  H^304  and 
1  HCl+Aq  of  medium  oonooitration.  SoL 
1  very  oonc.  HCl+Aq.  (Aloy,  DisMrt. 
901.) 

Tranyl  metophos]diate,  IT0s(P0i)s. 
(Rammelsberg,  B.  A.  B.  1872.  447.) 
UOt,  2PsO».     Insol.  in  acids.     (Johnsson, 

I.  22.  976,) 

rranyl  ortAophosphate,  U0,IIP04+1J^H,0. 

Insol.  in  HsO. 

-fSHsO. 

+4HsO. 

-|-4HH,0.  Insol.  in  H,0.  Sol.  in  67,000 
ts.  HCtH/),-hAq,  50.000  pts.  NIf4C,H,0,+ 
q,  and  300,000  pts.  of  a  mixture  of  the  above 
pro  solutions.  Sol.  in  KjCOi  or  NajCOjH- 
.q.    (Kitschin,  C.  N.  27.  199.) 

franji  dihydrogen  phoaphate, 
rO,H4(P04),-h3HA^ 

Decomp.  by  H,0.  Sol.  in  HaP04-f  Aq. 
fcVather,J.pr.48.322.) 


Uranyl  pyrophosphate,  (UOs)sPs07+5H,0. 

Efflorescent.  Insol.  in  HsO.  Sol.  in 
HN0,4-Aq,  and  Na4P«07-fAa.  InsoL  in 
NasHP04+Aq.  Insol.  in  alcohol  or  ether. 
(Girard,  C.  R.  84.  22.) 

+4H,0.    (Casteing,  BuU.  Soc.  (2)  84.  20.) 

Uranyl  te^raphosphate  (?),  UOsPiOn. 
(Johnsson,  B.  22.  978.) 

Uranous  ort^ophosphate  chloride,  Us(P04)4, 
UCJ4. 
SI.  sol.  in  HCl+Aq.    Sol.  in  HNO,  and 
HN0,4-HC1.    (Colani,  A.  ch.  1907,  (8)  12, 
127.) 

Uranous  hydrogen  or^phosphate  chloride, 
U(HP04),,UCl4. 

Very  si.  sol.  in  H,0.    (AI03',  Dissert.  1901.) 

Vanadium  phosphate,  (VOs)H,P04+4>^HsO. 
Sol.  in  H,0. 
See  Pho^phoyanadic  acid.  * 

Vanadium  i^yrophosphate, 


iCium  pyroptkospntLt 
V4(PA)i+30H,O. 


Insol.  in  HsO.    (Rosenheim,  B.  1915,  48. 
590.) 

Divanadyi  fdiosphate. 

Very  deliquescent,  and  sol.  in  H2O.  Insol. 
in  alcohol.    (Bcrzelius.) 

Ytterbium  metophos]diate,  Yb(POi)i. 

Insol.  in  HsO.  (Cleve,  Z.  anorg.  1902,  82. 
149.) 

Ytterbium  ortAophosphate,  YbP04-f4HH,0. 
Ppt.    (Cleve.) 

Ytterbium  phosphate,  Yb,0,,  2P,0»-f5H,0. 
Sol.  in  HsO.    (Cleve.) 

Yttrium  metophosphate,  Y(POs)i. 
Insol.  in  HsO  or  adds.    (Cleve.) 

Yttrium  or^phosphate,  YPO4. 

Anhydrous.  Insol.  in  HsO  or  acids  after 
ignition. 

Min.  Xenotime,  Insol.  in  cone,  acids.  SI. 
sol.  in  much  cone.  HCI+A9,  but  easily  sol. 
therein  when  first  heated  with  a  little  HC1+ 
Aq.     (Wartha,  A.  139.  237.) 

Yttrium  hydrogen  or^Aophosphate,  Ys(HP04)t. 
Decomp.  by  boiling  with  HsO  into  insol. 
YPO4  and  sol.  acid  salt. 

Yttrium  pyrophosphate,  YHPs07-f3HH,0. 

Difficultly  sol.  in  acids.  Decomp.  by 
H^S04.    Sol.  in  Na4Ps07-hAq.    (Cleve.) 

2YsOs,  3PsO&.    Insol.  in  acids.    (Johnsson, 

B.  22.  976.)  Digitized  by  V^OOglC 
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PHOSPHATE,  ZINC 


Zinc  m^tophosphate. 
Sol.  in  HA    (Berzelius.) 

Zinc  (jimetophosphate,  ZnPsO«. 

Sol.  onlv  in  boiling  HjSO^.  (Fleitmann, 
Pogg.  78.  350.) 

Not  decomp.  by  boiling  NajS  or  (NH4)j8H- 
Aq. 

-|-4HjO.  Insol.  in  HjO,  but  decomp.  by 
boiling  therewith.  (Fleitmann,  Pogg.  78. 
25.S.) 

Sol.  in  4  pt8.  HfO.  Cone.  HsS04  decomp. 
it  easily;  other  acids  act  slightly.  (Glatzcl, 
Dissert.  1880.) 

Difficultly  decomp.  by  boiling  acids. 

Zinc  (nmetophosphate,  Znt(POs)«49H,0. 

1  1.  HiO  dissolves  0.1  g.  at  20*.  (Tam- 
mann,  J.  pr.  1892,  (2)  46.  426.) 

Zinc  te^rametaphosphate,  Znt(POi)i-hlOHsO. 

Sol.  ih  55  pts.  HjO.  Decomp.  by  acids 
onlv  on  boiling.    (Glatzel,  Dissert.  1880.) 

Somewhat  sol.  in  HNOj-f  Aq.  Sol.  in 
boiling  H,S04.     (Glatzel.) 

Zinc  or^phosphate,  Znt(P04)s+4HsO. 
Insol.  in  HjO.   Easily  sol.  in  acids,  NH4OH, 

(NH4)«C0,,    (NH4)»S04,   or   NH4N0,+Aq. 

(Heintz,  A.  148.  356.) 
Sol.  in  NH4C14-Aq.    (Fuchs.) 
Easily  sol.  in  Zn  salts+Aq.    (Rose.) 
Insol.  in  liquid  NHj.    (Franklin,  Am.  Ch. 

J.  1898,  20.  830.) 
Min.  Hopeiie. 
+6H1O.    (Reynoso.) 

Zinc  hydrogen  phosphate,  ZnHP04+H20. 

Insol.  in  H,0;  sol.  in  H,P04+Aq.  (Gra- 
ham.) 

Zinc  /e^ohydrogen  phosphate,  ZnH4(P04)s+ 
2H,0. 
Nearly  insol.  in  H-O,  but  decomp.  thereby 
into    H,P04    and    lOiZnO,    4P,O,+  10H,O. 
(Demel,  B.  12.  1171.) 

• 

Zinc  phosphate,  lOZnO,  4P,Oft+lOHxO. 
Insol.  in  H^.    (Demel,  B.  12.  1171.) 

Zinc  pyrophosphate,  Zn^PsOr+VsHsO. 

Ppt.  Sol.  in  HjSO,H-Aq.  Sol.  in  acids, 
KOH-f  Aq,  NH40H-f  Aq.  (Schwarzenberg, 
A.  66.  151.) 

Sol.  in  Na4P»07-f  Aq  (Gladstone),  and  in 
ZnS044-Aq.    (Rose.) 

Insol.  in  acetic  acid.  (Knorre,  Z.  anorg. 
1900  24.  389  ) 

-h5H,b.  Insol.  in  H,0.  (Pahl,  J.  B.  1878. 
229.) 

Zinc  hydrogen  pyrophosphate. 
Sol.  in  H,0.    (Pahl,  Sv.  V.  A.  F.  80,  7.  45.) 


Zinc  metophosphate  ammonls. 

Ppt.    (Bette.) 

Zinc  orMophosphate  ammonia,  2ZdO,  P/).. 
3NH,4-SI^ 

(Rother,  A.  148.  356.) 

6ZnO,  3P,0»,  8NH,4-4H,0.  (Sdiweflwrt, 
A.  146.  517.) 

Zinc    pyroohosphate     ammonii,    3ZntPA. 
4NH,+9H^ 
Ppt.    Insol.  in  H,0.    (Bette.) 

Zirconium  orMophosphate,  5ZiOt,  4PsOi- 
8H,0. 

Somewhat  sol.  in  acids.  (Hermann,  J.  pf 
97.  321.) 

Insol.  in  acids.  (PaykuU,  BuU.  Soc.  (2) «. 
65.) 

2ZiOt,  PsO».  Not  attacked  by  add* 
(Hautcfeuille  and  Margottet,  C.  R.  101 
1017.) 

Zirconium  pyrophosphate,  Zr(POt)s. 
(Knop,  A.  169.  36.) 

PhoBphoricoranadicotuiigstic  add. 

Ammonium  phosphoricoYtnadicotongstite, 
14(NH4)A    2P,0i,    7Vrf),,    31W0,- 
78H,0. 
Sol.  in  HzO.    Insol.  in  alcohol,  ether,  (>; 

and  benzene.     (Rogers,  J.  Am.  Cbem.  Sn 

1903,  26.  3a5.) 

Phogphorimidainide,  PNtEU. 
(Joannis,  C.  R.  1904,  189.  365.) 

Phogphorimide,  Ps(NH)i. 

Very  sol.  in  ammoniacal  solution  of  XHJ 
(Hugot,  C.  R.  1905,  141.  1236.) 

PhogphomitiTl,  PON. 
See  VhosphoTji  nitride. 

Phogphorosomolybdlc  add,  P/>i, 

24MoO,-h63H,0. 
(Rosenheim  and  Pinsker,  Z.  anorg.  1911 
70.  77.) 

Ammonium  phosphoroeomolybdate, 

2(NH4)A  2H>0,,  12MoO,-hl2liH,<' 
Insol.  in  cold,  slightly  sol.  in  hot  E^' 
(Gibbs,  Am.  Ch.  J.  6.  361.) 

Phosphorosophosphomolybdic  add. 

Ammonium  phosphoroeophoephomolTbdiic* 
9(XH4)A   2HiP0,,   SPAT^MoO,' 

asH,o. 

Nearly  insol.  in  HsO.    (Gibbe.) 


PHOSPHITE,  OOBALTOUS 
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Pliosphorosophasphotiuigstic  acid. 

Potassium  idiasphorosophosphotungstate, 
5KA  2H,P03,  P*04,  24WO,+13H,0. 
SoL  in  much  boiling  HsO.    (Gibbs,  Am.  Cb. 
J.  7.  313.) 

Phoqihorosotiuigstic  acid. 

^kmrnonium  phorahorosotungstate,  6(NH4)sO, 
4HJH3,,  22WOt-f25H,0. 
SI.  sol.  in  cold  HsO. 

Potassium ,  5KA  16H,P0,,  32WOi-h 

46H,0. 

SI.  sol.  in  hot  HsO. 

Sodium   ,    2Na,0,    8H,P0„    22WOa+ 

35H,0. 
Neariy  insol.  in  cold,  si.  sol.  in  hot  HsO. 
(Gibbfl,  Am.  Ch.  J.  7.  313.) 

Phosphorous  anhydride,  PsOi. 
See  Phosphorus  (rioxide. 

Phosphorous  acid,  HtPOi. 
Deliquescent.    Very  sol.  in  HsO. 

Phosphites. 

The  neutral  alkali  phosphites  are  sol.  in 
HsO;  most  of  the  others  are  si.  sol.  in  HsO, 
but  sol.  in  HsP0»4-Aq;  all  are  insol.  in 
alcohol. 

Aluminum    phosphite,    basic,    Als(HPOs)t. 
Als(OH)«. 
Ppt.    (Grtttzner,  Arch.  Pharm.  1897,  285. 
698.; 

Alumhium  phosphite. 

Precipitate.    (Rose,  Pogg.  9.  39.) 
SI.  sol.  in  HsO. 

Ammonium  phosphite,  (NH4)sHPOs4-HsO. 

Very  deliquescent,  and  sol.  in  HsO.  (Rose, 
Pogg.  9.  28.) 

Sol.  ia  2  pts.  coldj  and  less  hot  HsO.  Insol. 
in  alcohol.    (Berzehus.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  87.  4328.) 

Ammonium  hydrogen  phosphite, 
(NH4H)HP0,. 
Very  deliquescent,  and  sol.  in  HsO.    1  pt. 
HsO  clissolvea  1.71  pts.  salt  at  0*;  1.9  pts.  at 
14.5**;  and  2.60  pts.  at  31".     (Amat,  C.  R. 
106.  809.) 

Ammonium  hydrozylamine  phosphite, 


momum  hydroxylamu 
NH4(NH/)H)HP0, 


Sol.  in  HsO  and  abs.  alcohol.    (Hofmann, 
Z.  anorg.  1898,  16.  466.) 


Ammonium  magnesium  phosphite, 
(NH4),Mg,(PHO,)4+16&0. 
Slightly  sol.  in  HsO.    (Rammelsberg,  Pogg. 
181.  367.) 

Antimonyl  phosphite,  (SbO)HsPOs. 

Very  sol.  in  HsO  containing  HCl.  (Grtttz- 
ner.  Arch.  Pharm.  1897,  286.  694.) 

Barium  phosphite,  BaHPOt. 

100  pts.  HsO  dissolve  0.25  pt.    (Ure.) 

Very  sligditly  sol.  in  HsO,  and  deoomp.  by 
boiling  HsO.    (Dulong.)    , 

Easily  sol.  in  HsO  containing  NH4CI. 
(Wackenroder,  A.  41.  315.) 

Sol.  in  H,PO,  -I- Aq  or  HCl  -h Aq.   (Railton.) 

Barium  hydrogen  phosphite,  BasHs(HPOs)t+ 
8HsO. 
Easily  sol.  in  HsO,  but  decomp.  by  boiling 
tlierewith.    Insol.  in  alcohol.    (Rammelsberg, 
Pogg.  182.  496.) 

Barium  (fihydrogen  phosphite,  BaHs(HPOs)s 
+HHsO.  ^^^ 

Easily  sol.  m  H,0.    (Rose,  Pogg.  9.  2i^.>  ^ 

-l-HsO.  Sol.  in  HsO;  decomp.  bv  boiling 
HsO  into  a  neutral  insol.,  and  an  acid  sol.  salt. 
(Wurtz,  A.  68.  66.) 

+2HsO.  Easily  sol.  in  HsO.  (Rammels- 
berg, Po^.  182.  496.) 

Insol.  m  alcohol.    (Wurtz.) 

Bismuth  phosphite,  2BisOs,  3PsOs. 

Insol.  in  HsO. 

Bis(HP03)i+3HsO.  Ppt.  (GrQtzner, 
Arch.  Pharm.  1897,  236.  696.) 

Decomp.  by  HsS.  Not  decomp.  by  KOH 
4-Aq.    (Vanino,  J.  pr.  1906,  (2)  74.  151.) 

Cadmium  phosphite,  CdHPO,+3HsO. 
Ppt.    (Rose,  Pogg.  9.  41.) 

Calcium  phosphite,  CaHPO,+V>HsO. 

SI.  sol.  in  HsO;  the  aqueous  solution  is  de- 
comp. by  boiling. 

-l-HsO.  Sol.  in  NH4CH-Aq.  (Wacken- 
roder, A.  41.  315.) 

Insol.  in  alcohol. 

Calcium  hydrogen  phosphite,  CaHs(HP08)s+ 
HsO. 
Sol.  in  HsO.    Aqueous  solution  is  decomp. 
by  alcohol.    (Wurtz,  A.  ch.  (3)  7.  212.) 

Chromic  phosphite. 

Precipitate.  Almost  insol.  in  HsO.  (Rose, 
Pogg.  9.  40.) 

Cobaltous  phosphite,  CoPHOj-k2ILD 
Ppt.    SI.  sol.  in  HsO.    (Ro8e^*^S^^ 
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PHOSPHITE,  CUPRIC 


Cupric  phosphite,  CuHPO,+2HtO. 

Ppt.  Insol.  in  HjO.  (Wurtz,  A.  ch.  (3) 
16.  213.) 

Didymium  phosphite,  Dis(HP0s)3. 

Precipitate.  (Frerichs  and  Smith,  A.  191. 
331.) 

Glucinum  phosphite. 

Precipitate.  Insol.  in  HjO.  (Rose,  Pogg. 
9.  39.) 

Iron  (ferrous)  phosphite,  FeHPOi+xHjO. 

Ppt.  Nearly  insol.  in  HtO.  (Rose,  Pogg. 
9.  35.) 

Iron  (ferric)  phosphite,  basic,  Fes(HP0s)3, 
Fe,(OH)e. 
(GrQtzner,  Arch.  Pharm.  1897.  286.  697.) 
Fe4(HP0,).,     Fe(OH),4-5H,0.       Hydro- 
scopic.   (Berger,  C.  R.  1904,  188.  1600.) 

Iron  rferric)  phosphite,  Fet(HPO,)8-|-9H,0. 
Ppt.    Sol.  in  iron  alum-|-Aq.    ^Rose.) 

Lanthanum  phosphite,  Las(HP03)i. 
Precipitate.    (Smith.) 

Lead  phosphite,  basic,  4PbO,  PxOi-h2H20. 

Ppt.    (Rose,  Poga:.  9. 222.) 

3PbO.  FjOa-f  HjO.  Insol.  in  H,0.  Sol.  in 
warm  ail.  H|POi-f  Aq,  -^rom  which  it  is 
pptd.  bv  NHiOH+Aq.  (Wurtz,  A.  ch.  (3) 
16.  214.) 

Lead  phosphite,  PbHPQs, 

Insol.  in  HjO.  Very  si.  sol.  in  a  solution 
of  phosphorous  acid;  easily  sol.  in  cold  HNOi 
+Aq.     (Wurtz.) 

Lead  hydrogen  phosphite,  PbH4(P03)2. 
Decomp.  by  H,0.    (Amat,  C.  R.  110.  901.) 

Lead  pyrophosphite,  PbHsPiO^. 

Gradually  decomp.  by  HjO  into  HtPOi  and 
PbHPO,.    (Amat,  C.  R.  110.  903.) 

Lithium  hydrogen  phosphite,  LiHsPOj. 

Very  sol.  in  H2O.  (Amat,  A.  ch.  (6)  24. 
309.) 

Lithium  pyrophosphite,  JjisHsPiOt. 

Very  sol.  in  H.O.  (Amat.  A.  ch.  1891,  (6) 
24.  352.) 

Magnesium   phosphite,   MgHPOs+SH^O. 
SI.  sol.  in  HsO.    (Rose,  Pogg.  9.  28.) 
Sol.  in  400  pt8.  H2O.    (Borzdius.) 
-|-4H,0. 

Magnesium   p^ophosphite,    Mg(H2P0i)s. 

Very  sol.  in  H,0.  (Amat.  A.  ch.  1891,  (6) 
24.  318.) 


Manganous  phosphite,  MnHPOt-h3^A 

Difficultly  sol.  in  HjO,  easily  in  MnClt  or 
MnS044-Aq.    (Rose,  Pogg.  9.  33.) 

Nickel  phosphite,  NiHP0s+3HHsO. 
Ppt.    SI.  sol.  in  HA 

Potassium  phosphite,  KsHPOs. 

Very  deUouesccnt.  Very  sol.  in  H^O. 
Insol.  in  alcohol.    (Dulong.) 

Potassium  hydrogen  phosphite,  (KH)HPOs. 

1  pt.  HsO  dissolves  about  1 .72  pts.  salt  at 
20^    (Amat.  C.  R.  106.  1351.) 

K,HPO,,  2H,P0,.  Vcrv  sol.  in  H,0. 
(Wiutz,  A.  68.  63.) 

Sol.  m  3  pts.  cold,  and  in  lens  hot  H/). 
(Fourcroy  and  Vauquelin.) 

Potassium  pyrophosphite,    KsHyPiOs. 

Very  sol.  in  HtO.  (Amat.  A,  ch.  (6)  21 
351.) 

Sodium       phosphite,      baaic,        NatUPOi, 
NaOH  (?). 
Not  obtained  in  pure  state  (ZimmermaD, 

B.  7.  290);=»Na,PO,     (.Wislic^ins.) 
Does  not  exist.    (Amat.) 

Sodium  phosphite,  NaiHP0j-h5H,O. 

Deliquescent,  and  very  sol.  ia  HjO.  In- 
sol. in  alcohol. 

Correct  formula  for  Na»POi  of  Rose  and 
Dulong. 

Sodium  hydrogen  phosphite,  (NaH)HPOs-i- 
2,4H20. 
0.56  pt.  .salt  dissolves  in  1  pt.  H/3  at  0"; 
0.66  pt.  at  10**:  1.93  pts.  at  42.**      rAmat. 

C.  R.  106.  1351.) 
Na2H4(HPO,),-|-HjO.       Deliquescent     in 

moist  air.  Sol.  in  2  pts.  cold,  and  about  the 
some  amt.  hot  HsO.  SI.  sol.  in  spirit.  (Four- 
croy and  Vauquelin.) 

Sodium  p2/rophosphite,  NasHsPsOs. 

Very  sol.  in  HjO  with  gradual  decomp.  into 
Na,HPO,.    (Amat.) 

Strontium    phosphite,    SrHP0,H-l?4H,O. 

Difficultly  sol.  in  HjO.  Aqueous  f*olution 
decomp.  on  heating  into  a  sol.  acid  salt  and 
an  insol.  basic  salt. 

Strontitun  hydrogen  phosphite,  SrH4(POj)j. 
Very  sol.  in  H,0.  (Amat,  A.  ch.  (6)  24.  312.) 

Thallous  hydrogen  phosphite,  TlHtPO«. 
Very  sol.  in  H|0.  (/Vmat,  A.  oh.  (6)  24. 310.) 

Thallous  pyrophosphite,  Tl|HsPsO». 

Deliquesceut.yiti^^iy Wfit  HtO.    (Amat.) 
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n  (staimoas)  phosphite,  HdHPOi. 

Ppt.    Sol.  in  HCl-hAq.     (Rose,  Fogg.  9. 

'.) 

n  (stannic)  phosphite,  2SnOs,  Pt0|. 
PlJt.    (Rose,  Pogg.  9.  47.) 

ittninm  phosphite  (?) 
Precipitate.    (Rose,  Pogg.  9.  47.) 

mnji  phosphite,  (U02),H,(HPO,)4+12H,0. 
Precipitate.  (Rammelsberg.  Pogg.  182. 
10.) 

nc  fdiosphite,  ZnHPOt. 

Sol.  in  H,0.    (Rammelsherg,  Poejg.  182. 

51.) 

-|-2HHjO.  More  easily  sol.  in  cold  than 
um  H«0.    (Rammeldberg.)  ¥, 

nc  jdiosphlte,  acid,  ZnsHtPsOs. 
Sol.  in  H,0. 

-|-2H,0.     Sol.    in   H2O.      (Rammolsbcrg, 
Qfg.  182.  498.) 
Zn,H»P»0,3.    Sol.  in  H2O. 
-|-3H,0.     Sol.  in  H,0.     (Rammelsberg.) 
Zn,H,PsO,4.    Sol.  in  HaO. 
H-H/).     Sol.   in   H,0.     (Rammelsberg.) 

Irconiiun  phosphite,  Zr(P0s)2  4-H20. 
Ppt.     Nearly  insol.  in  dil.  mineral  acids, 
lauser,  Z.  anorg.  1913,  84.  92.) 

hosphonms  anhydride,  PiOi. 
See  Phosphorus  M'oxide. 

hosphonis,  P. 

(a)  Ordinary  white  phosphorus.  Insol.  in 
jO,  but  slowly  decomp.  thereby  (G.  K.); 
?ry  si.  sol.  in  HjO.     (Borzelius  and  others.) 

A  pure  aqueous  solution  containing  0.1  g. 

in  500  CO.  H2O  can  be  obtained  by  dissolv- 
ig  0.1  g.  P  in  CSs  mixed  with  ether  and  hot 
icohol;  this  solution  is  ]>oured  into  500  cc. 
oiling  HsO  free  from  air,  and  the  boiling 
>ntinued  with  stirring  until  the  alcohol,  ether 
ad  CS,  are  boiled  off.  (Bokomy,  Ch.  Ztg. 
^,  20. 1022.) 

100  g.  H3O  sat.  with  P  contains  0.0003  g. 
.    (Stich.  C.  C.  1908, 1.  1291.) 

Sol.  witn  decomp.  in  hot  cone.  HNO»-f  Aq. 

Decomp.  by  boiling  caustic  alkalies +Aq. 

Eaaily  sol.  in  SClj,  especially  if  hot.    (W6h- 

r.) 

Sol.  in  sulphur  phosphides. 

Largely  sol.  in  PClj. 

Eafi5y  sol.  ih  PCU. 

Sol.  in  PBri.  Sol.  in  PSCli,  easily  on  warm- 
ig,  separating  on  cooling.  (Serullas,  A. 
i.  1829,  42.  25.) 


Sol.   in  liquid  SOs. 
»8,  (2)  10.  226.) 
Sol.  in  liquid  NH.. 
1898,  20.  828.) 


(Sestini,  Bull.  Soc. 
(Franklin,  Am.  Ch. 


Sol.  in  SjCls  without  foaming.  (Nicolardot, 
C.  R.  1908, 147.  1304.) 

Sol.  in  PS4Ch.  (Gladstone,  A.  1860,  74, 
91.) 

Sol.  in  320  pts.  cold  alcohol  of  0.799  sp.  gr., 
and  in  240  pts.  of  the  same  when  warm. 
Pptd.  from  alcoholic  solution  by  HfO.  (fittch- 
ner.) 

One  grain  P  dissolves  in  1  oimce  abs.  alco- 
hol.   (&hacht.) 

Sol.  in  20  pts.  absolute  ether  at  20*  and 
240  pts.  ordmary  ether  at  20**.     (Buchok.) 

Sol.  in  80  pts.  absolute  ether  at  15.5\  and 
240  pts.  ordinary  ether  at  15.6**.  (Brug- 
natelli,  A.  ch.  24.  73.) 


Solubility  of  P<  in  100  g.  ethw  at  t*. 


f 

G.  phosphoruB 

Sp.  gr. 

0 

0.4336 

... 

5 

0.62 

8 

0.79 

10  • 

0.86 

15 

0.9 

at  13**  0.7257 

18 

1.005 

20 

1.04 

atl9'0.7i87 

23 

1.121 

25 

1.39 

0.7283 

28 

1.601 

30 

1.75 

33 

1.8- 

35 

1.9984 

(Christomanos,  Z.  anorg.  1905,  45.  136.) 


Solubility  of  P4  in  100  g.  benzene  at  t**. 


t«» 

G.  phosphorus 

Sp.gr. 

0 

1.513 

. . . 

5 

1.99 

8 

2.31 

10 

2.4 

15 

2.7 

at  13**  0.8959 

18 

3.1 

20 

3.21 

at  19**  0.8912 

23 

3.3995 

at  22**  0.8875 

25 

3.7 

0.8861 

28 

4.35 

30 

4.601 

33 

5.0 

35 

5.17 

40 

5.75 

45 

6.105 

50 

6,8 

55 

7.315 

60 

7.9 

65 

8.4 

70 

8.898 

76 

9.4 

81 

10.027 

(Christomano 

e.)  ^^^ 

.'^ 
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Sol.  to  about  1%  in  acetic  acid.  (Vulpius, 
Arch.  Pharm.  1878.  213.  38.) 

100  g.  96%  aceUe  add  dissolve  0.105%  P. 
(SUch,  Pharm.  Ztg.  1903,  48.  343.) 

SoL  in  0.05  pt.  CSs  (Bdttger);  0.125  pt. 
(Trommsdorf.) 

Alcohol  ppts.  P  from  CSs  solution. 

1  pt.  CS,  dissolves  17-18  pts.  P.  (Vogel, 
J.  B.  1868.  149.) 

Solubility  in  CSt  at  t"*. 
(g.  per  100  g.  of  solution.) 


f 

G.P4 

t« 

G.P4 

-10 

31.40 

-2.5 

75.00 

-7.5 

35.85 

0.0 

81.27 

-5 

41.95 

+5.0 

86.30 

-3.5 

66.14 

+10.0 

89.80 

-3.2 

71.72 

(Cohen  and  Inouye,  Z.  phys.  Ch.  1910,  72. 

418.) 

Very  sol.  in  methylene  iodide.  (Retgers, 
Z.  anorg.  3.  343.) 

Strong    vinegar   dissolves    P.      (Beudet.) 

Sol.  in  considerable  amount  in  stearic  acid. 
(Vulpius,  Arch.  Pharm.  (3)  13.  38.) 

Sol.  in  ethvl  chloride^  benzoyl  chloride, 
stannic  chloride,  and  in  hquid  cyanogen. 

SI.  sol.  in  ethyl  nitrite,  and  wood-spirit. 

SI.  sol.  in  acetone,  with  gradual  decomposi- 
tion. 

Insol.  in  nicotine,  and  coniine.      .         . . 

SI.  sol.  in  cold,  more  sol.  in  hot  benzene. 
(Manafield.) 

Sol.  in  14  pts.  hot,  and  less  in  cold  petro- 
leum from  Amiano.    (Saussure.) 

SI.  sol.  in  "liquid  paraffine."  (Crismer,  B. 
17.  649.)  

SI.  sol.  in  warm  essential  oils»  as  oil  of  tur- 
pentine, and  in  the  fatty  oils. 

Sol.  in  hot  oil  of  copaiba,  separating  out  on 
cooling. 

Sol.  in  hot  oil  of  caraway,  and  mandarin 
oil.    (Luca.) 

SI.  sol.  in  cold,  more  sol.  in  hot  caoutchin, 
depositing  on  cooling. 

Readily  sol.  in  warm,  less  in  cold  styrene. 

Sol.  in  aniline,  and  quinoline.    (Hofmann.) 

SI.  sol.  in  cold  creosote. 

Somewhat  sol.  in  fusel  oil. 

Easily  sol.  in  valerianic  acid,  and  amyl 
valerate. 

Sol.  in  hexyl  alcohol,  ethylene  chloride, 
allyl  sulphocyanide,  mercury  methyl,  chloro- 
form, bromoform,  warm  chloral,  acetic  ether, 
aldehyde,  hot  cacodyl  sulphide,  and  in  oacodyl 
oxide. 

100  g.  oil  of  almonds  sat.  with  P  contain 
1.25  g.    (SUch,  C.  C.  1903,  I.  1291.) 

100  g.  oleic  acid  sat.  with  P  contain  1.06  g. 
(Stich.) 

100  g.  paraffine  sat.  with  P  contain  1.  g. 
(Stich.) 


(b)  Amorphou8pho8j^ufru8.    InsoLinHA 

Insol.  in  NH40H+Aq.    (FlQckiger.) 

Sol.  in  boiling  KOH+Aq. 

The  statement  of  Burgess  and  Chapnuo, 
(Chem.  Soc.  79.  1235)  that  red  P  is  sol.  is 
aqueous  alcoholic  alkali  is  incorrect  Both 
ordinary  crystalline  and  amorphous  red  P  tir 
insol.  in  aqueous  alcoholic  alkali.  (Micludift. 
A.  1902,  m.  367.) 

Insol.  in  liquid  NHj.  (Hugot,  A.  ch.  1900 
(7)  21,  31);  (Franklin,  Am.  Ch.  J.  1898,  %. 
828.) 

Bright  red  variety  is  sol.  in  liquid  NH|  at 
ord.  temp,  leaving  a  black  residue.  (Stodi, 
Bdttchw  and  Lenger,  B.  1909,  42.  2851) 

Red,    AmorphotiB, 

Sol.  in  StCls  with  foaming.  (Nicc^iidot 
C.  R.  1908,  147.  1304.) 

Solubility  of  amorphous  bright  red  Pi 
in  PBrt  is  diminished  by  long  beating  h 
follows: 

172*  185* 

Initial  concentration  0.555       0.4T\> 

Final  concentration  0.374       0.397 

Length  of  expt.  in  hours  34  % 

198**  218^ 

0.592  0.476 

0.416  0.592 

18  17 

(Buck,  Dissert.  1904.) 

Ordinary  amorphous  P4  is  sol.  in  PBri. 
A  sample  prepared  by  heating  bri^t  mi 
amorphous  P    with  94.2%  P  dissolved  by 
heating  in  PBri  as  follows: 

%P         0.106        0.121        0.178 
hours  10  20  42 

A  finely  pulverized  commercial  product 
containing  98.0%  P: 

%P  0.92  0.116 

hours  10  20 

An  ordinary  commercial  product  wid 
98%  P: 


%P 
hours 


0.056 

10 

(Buck.) 


0.108 
42 


100  g.  PBri  dissolve  0.2601  g.  bright  nd 
phosphorus  at  172'';  0.3634  g.  at  \^' 
(Schenk,  B.  1902,  36.  353.) 

Insol.  in  KOH+Aq. 

Cone.  HsSOi  does  not  act  upon  it  in  tlx 
cold,  but  dissolves  easily  when  hot. 

Insol.  in  dil.,  easily  sol.  in  cone.  HNOi* 
Aq  with  decomposition. 

Much  more  sol.  in  HN0i4-Aq  than  ordi- 
nary P.    (Personne,  C.  R.  46.  115.) 

Insol.  in  methylene  iodide.    (Retgen. 

Appreciably  sol.  in  isobutyl  aksoW- 
(SvedbCTg.) 

Insol.  in  CSs,  alcohol,  ether,  napbtbh 
ligroine,  PCli,  etc.  ^r\aiu  j 

SI.  sol.  in  boiling  oil^gwrpentme  •« 
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»ther  hi^boiling  liquids,  with  conversion 
nto   ordinary  phosphorus. 

Insol.  in  oil  of  turpentine  even  at  270^. 
CoJaon,  A.  ch.  1908,  (8)  14.  554.) 

(c)  CrystaUine,  Insol.  in,  and  not  attacked 
*y  dH.  HNO,+Aq. 

Sol.  in  CSi. 

%osphoni8  Aibromide,  PBrt. 

Decomposed  by  HfO,  slowly  at  8®,  but  very 
apidly  at  25''.    (LOwig,  Pogg.  14.  485.) 

Sol.  in  liquid  HsS.  (Antony  and  Magri, 
l^tkMz.  ch.  it.  1905,  36.  (1)  206.) 

Sol.  in  AlBri.  (labdLOW,  Z.  anorg.  1913, 
14.  27.) 

Sol.  in  ether,  acetone,  CHCU,  C«H|  and 
::S«.    (Christomanos,  Z.  anorg.  1904,  ^*  287.) 

%osphoiii8  pentobromide,  PBr«. 
Fumes  on  air,  and  is  violently  deoomp.  by 

i,o. 

%06phorus  (nbromide  ruthenium  bromide, 
RujPjBr,,. 

Deoomp.  by  boiling  HtO. 

Slowly  sol.  in  hot  fdoohol  with  deoomp. 

InsoL  in  benzene,  CCU.  ligroin  and  cold 
Joohol.    (Strecker,  B.  1909,  42.  1775.) 


%os 


tfalophosphor]^  bromide,  PBrt, 


Deoomp.  by  HjO  into  PSBri.    (Michaelis.) 

•Phosphorus    ^ribromide    ammonia,    3PBrt, 
5NH,. 
Slowly  but  completely  sol.  with  decomp.  in 
a,0.     (Storer's  Diet.) 

?hospbonia  pentabromide  ammonia,  PBri, 
9NH|. 
(Beason,  C.  R.  111.  972.) 

Phosphorus  monobromo^e^ocfaloride,  PBrCU. 
Decomp.  by  H,0.    (Prinvault,  C.  R.^74. 
$68.) 

Phosphorus  dtbromo/nchloride,  PCl^Brs. 
Very  unstable.    (Michaelis,  B.  6.  9.) 

Phosphorus  te^abramoHchloride,  PCljBr^. 
Deoomp.  with  H|0.    (Geuther.) 

Pho^ihoms   Aeptobromodtchloride,  PClsBry. 
Very  unstable.    (Prinvault,  C.  R.  74. 868.) 

Phosphorus  octobromo/richloride,  PCUBrs. 
Very  easUy  decomp.    (Michaelis,  B.  6.  9.) 

Phosphorus  bromofluoride,  PFjBrs. 

Deoomp.  violently  with  HsO.     (Moissan, 
BuU.  Soc.  (2)  48. 2.) 


Phosphorus  bronumitride. 
See  Nitrogen  bromophosphide.  . 

Phosphorus  cfichloride,  P3CI4. 

Decomp.  by  H,0.  (Bceson,  C.  R.  1910, 
160.  103.) 

Phosphorus  /nchloride,  PCU 

Gradually  decomp.  by  HtO. 

0.11  g.  is  sol.  in  100  ccm.  liquid  HjS.  (An- 
tony, Gazz.  ch.  it.  1905,  85  (1)  206.) 

Acted  upon  by  liquid  NHt.  (Franklin, 
Am.  Ch.  J.  1898,  20.  828.) 

Miscible  with  CSj,  CeHf,  CHCla,  and 
ether. 

Decomp.  with  alcohol. 

Phosphorus  pentochloride,  PCU. 

Very  deliquescent,  and  sol.  in  HjO  with 
violent  decomp.  and  evolution  of  heat.  Sol. 
in  liquid  HCl.  Acted  upon  by  liquid  NHi. 
Somewhat  sol.  without  decomp.  in  CSj. 
(Schiff,  A.  102.  118.  (Franklin,  Am.  Ch.  J. 
1898,  20.  828.) 

Sol.  without  decomp.  in  benzoyl  chloride. 
(Gerhardt.) 

Sol.  in  oil  of  turpentine  with  evolution  of 
heat. 

ilfono^osphorus   platinous    chloride,   PCli, 

Deliquescent.  Sol.  in  H2O  with  formation 
of  chloroplatinophosphoric  acid.  Similarly 
decomp.  by  alcohol.  Abimdantly  sol.  in  hot 
benzene,  toluene,  ehloroform,  01  carbon  tetra- 
chloride, and  crystallizes  on  cooling.  (SchQt- 
zenberger,  Bull.  Soc.  (2)  17.  482.) 

Diphos^orus  platinous  chloride,  2PClt, 
PtCl,. 

Decomp.  by  HjO  with  formation  of  chloro- 
platino(2iphosphoric  acid.  Similarly  decomp. 
by  alcohol.  Sol.  without  decomp.  in  PCU, 
(XI4,  CHCl,,  CJI«,  orCrH,.  (Schtitzen- 
berger.) 

Sol.  in  propyl  alcohol  with  formation  of 
the  propyl  ether  of  platinochlorophosphor- 
ous  acid  and  HCl.    (Pomey,  C.  R.  104.  364.) 

Phosphorus  <^platinous  chloride,  PCls, 
2PtCli. 
Sol.  in  alcohol,  with  formation  of  ether 
(PtCl,)J>(OC,Hs),.      (Cochin,    C.    R.     86. 
1402.) 

Phosphorus  platinic  chloride,  PCU,  PtCU. 
(SchUtzenberger.) 

Phosphorus  pen/ochloride  platinic   chloride, 
PCU,  PtCU,  or  (PCU)jPtCU. 
Decomp.  at  once  by  H2O.    (Baudrimont, 

A.  ch.  (4)  2.  47.)  Digitized  by  ^OOglC 
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Phosphoras    pewtochloride    selenium   tetra- 
chloride,  2PCU,  SeCh. 
Sol.  in  HiO  with  decomp.    (Baudrimont, 

A.  ch.  (4)  2.  5.) 

Phosphorus  (richloride  ruthenium  chloride, 
Ru,P»Cli». 
Slowly  decomp.  by  boiling  HjO. 
Sol.  in  benzene  and  CHCU. 
SI.  sol.  in  CCI4.   Insol.  in  ligroin.   (Streoker, 

B.  1909,  42.  1774.) 

Phosphorus    tellurium    chloride,    PCU, 
2TeCl|. 

Very  deliquescent. 

Sol.  in  H,0.  (Metzner,  A.  ch.  1898,  (7) 
16.  203.) 

Phosphorus  pentochloride    stannic  chloride, 
PCU,  SnCU. 
Very  deliquescent.    Sol.  in  much  HfO  with 
evolution  of  heat,  forming  SnCU,  HCl,  and 
.  HtP04,  and  soon  separates  out  stannic  phos- 
phate.   (Casselmann,  A.  88.  257.) 

Phosphorus    /richloride    titanium    chloride, 
PCI,,  TiCU. 
(Bertrand,  Bull.  Soc.  (2)  33.  565.) 

Phosphorus  pentacblonde  titanium  chloride, 
PCI.,  T1CI4. 

Deliquescent.  Decomp.  by  HjO  and  alco- 
hol. Sol.  in  ether.  SI.  sol.  in  PCI,.  (Ttltts- 
chew,  A.  141.  111.) 

Completely  sol.  in  dil.  acids.    (Weber.) 

Phosphorus    uranium    pentochloride,    PCU, 
IJCU. 
Decomp.  with  H,0. 

Phosphorus  pentochloride  zirconium  chloride, 
PCU,  ZrCU. 
Decomp.  by  HjO  with  pptn.  of  Zr  phos- 
phate.   (Paykull.) 

Phosphorus    trichloride    ammonia,    PCI,, 
5NH,. 
Insol.  as  such  in  H,0,  but  slowly  decomp. 
by  boiling  H2O.     More  easily  sol.  with  de- 
comp. in  acids.    Sol.  with  decomp.  by  boiling 
with  KOH  or  NaOH  -h Aq.    (Berzelius.) 

Phosphorus   pentochloride    ammonia,   PCh. 
5NH,. 
Properties  as  PCI,,  5NH,.     (Berzelius.) 
PCU,  8NH,.    SI.  decomp.  on  air.    (Besson, 

C.  R.  HI.  972.) 

Phosphorus  pen/achloride  tungsten  /riozide, 
2PCU,  W0,(?). 
(Persoz  and  Bloch,  C.  R.  28.  389.) 

Phosphorus  chlorobromide. 
See  Phosphorus  bromochloride. 


Phosphorus  chlorofluoride,  PC1,F|. 

Absorbed  by  HiO  with  deoomp.  AbeorW 
by  alcohol  or  ether.    (Poulenc,  A.  ch.  (6)  k 

555.) 

Phosphorus  chloroiodide,  PCIJ2. 

Decomp.  by  moist  air  or  HsO.  SoLinO-, 
(Most,  B.  13.  2029.) 

Phosphorus  chloronitride. 
See  Nitrogen  chlorophosphide. 

Phosphorus  (rifluoride,  PF,. 

Decomp.  slowly  by  HiO.  (MoiasaiL  Bsl 
Soc.  (2)  48.  2.)  V      — ^ 

Rapidly  absorbed  by  KOH  or  NaOHiM 
slowly  by  BaOOli,  and  K,CO,-f  Aq.  Ai^ 
sorbed  by  absolute  alcohol  with  dws^ 
(Moissan,  C.  R.  99.  655.) 

Phosphorus  pentafluoride,  PF,. 
Fumes  on  ah-.    (Thorpfe,  A.  182.  20.) 

Phosphorus    peiOafluoride  *iTi«im»;a    2F?* 
5NH,. 
(Moissan,  C.  R.  101. 1490.) 

Phosphorus  pentofluoride  nitrogen  peronk 
Decomp.  by  H|0.    (Tassel,  C.  R.  UO.  li^ 

Phosphorus  fluobromide. 
See  Phosphorus  bromofluoride. 

Phosphorus  fluochloride. 
See  Phosphorus  chlorofluoride. 

Phosphorus  subiodide,  P4I. 

Sol.  in  dil.  HNO,  and  in  alkaliei+A^ 
(Boulouch,  C.  R.  1905, 141.  257.) 

Phosphorus  (iiiodide,  Psl4. 

Decomp.  by  H,0.  Sol.  in  CS,.  (Corfr 
winder,  A.  ch.  (3)  80.  242.) 

0.09  g.  is  sol.  in  100  ccm.  liquid  HiS.  A> 
tony,  C.  C.  1906, 1.  1692.) 

Phosphorus  ^iodide,  PI,. 

Very  deliquescent.    Decomp.  in  _ 
and  by  HjO.     (Corenwinder,  A.  ch.  (31 » 
242.) 

Very  sol.  in  CS,. 

Phosphorus  pentaiodide,  Pli  (?). 
(Hampton,  C.  N.  42.  180.) 

Phosphorus  iodosulphide. 
See  Phosphorus  sulphoiodide. 

Phosphorus  nitride,  P,N,. 

y^  slightly  decomp.  by  long  boSm 
with  H,0.  -^^ 

Completely  insol.  in  any  solvent.  (»*** 
S- 1003,  36.  317.)    ,    p,oaiP 

Digitized'by  VjOOQ  IC 
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PhoepluMtts  «ti6ozide,  P4O. 

Unchanged  in  dry,  mdually  oxidized  in 
moist  air.  Inaol.  in  HsO,  alcohol,  ether,  and 
oils:  not  acted  on  by  HCl+Aq;  oxidized  by 
HNO,  or  H,S04.    (Marchand,  J.  pr.  18.  442.) 

SI.  sol.  in  H,0.    (le  Verrier,  A.  27. 167.) 

Forms  hydrate  P4O,  2HsO,  which  gives  up 
its  HtO  when  dried. 

Two  modifications:  (a)  decomp.  slowly  by 
HjO  or  alkalies,  (6)  not  decomp.  by  HiO  or 
alkalies.  (Reimtzer  and  Goldschmidt,  B.  18. 
847.) 

Is  oxyphosphm*etted  hydrogen  (?), 
PJICOH).    (Franke,  J.  pr.  (2)  86.  341.) 

HJP»0. 


Insol.  in  all  solvents.  Decomp.  by  HsO. 
Not  attacked  by  non-oxidizinj;  acids.  De- 
comp. by  dil.  alkalies.  (Gautier,  C.  R.  76. 
173,) 

P4HO. 

InsoL  in  nearly  all  substances.  Not  at- 
tacked by  dilute  adds;  oxidized  by  ordinary 
HNO,,  and  cone.  HjSO*  at  200*.  Attacked 
bv  very  dil.  alkaline  solutions.  Perhaps 
identical  with  phosphorus  »u6oxide  P4O. 
(Gautier,  C.  R.  76.  49.) 

Phosphorus  oxide,  PsO. 

Decomp.  by  heating  with  HsO  at  lOO*". 
(Beason,  C.  R.  1897,^4.  764.) 

Pliospiiorus  /riozidey    P40«(formerly  PsOi), 
D^quescent,  but  very  slowly  dissolved  by 

cold  H,0  to  form  H«POi.    Violently  decomp. 

by  hot  HsO  or  alcohol. 
Sol.  without  decomp.  in  ether,  carbon  disul- 

phide,  benzene,  or  chloroform.    (Thorpe  and 

Tutton,  Chem.  Soc.  67.  545.) 

Phosphorus  /e^rozide,  Ps04. 

Very  deliquescent.  Sol.  with  evolution  of 
heat  m  HsO.  (Thorpe  and  f^ulton,  Chem. 
Soc.  49.833.) 

Phosphorus  peiUozide,  PsOt. 

Ver^  deliquescent.  Sol.  in  HsO  with  great 
evolution  of  heat,  forming  HtP04. 

Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
a.  1014);  (Naumann,  B.  1904,  87.  4329.) 

Phos^oros    sulphur   oxide,    PsO»,    3S0|« 
(PO)s(S04)s(phosphoryl  sulphate)  (?). 
Decomp.  by  H>0.   Sol.  in  cold,  more  sol.  in 
warm  SOi.    (Weber,  B.  20. 86.) 

Phosphorus  oxy-compounds. 
See  tnujer  Phosphoryl  compounds. 


Phosphorus  oxysulphide. 
See  Phosphorus  sulphoxide. 

Phosphorus  Mmiselenide,  P4Se. 

Decomp.  with  HsO.  Insol.  in  cold,  de- 
comp. by  boiling  KOH-fAq.  Insol.  in,  but 
'M>parently  decomp.  by  alcohol  and  ether. 
Easily  sol.  in  CSs.    (Hahn,  J.  pr.  98.  430.) 

Phosphorus  monoselenide,  PsSe. 

Stable  in  dry,  decomp.  in  moist  air  and  by 
HsO.  Insol.  in  alcohol  and  ether.  Decomp. 
by  boiling  KOH+Aq.  CSs  dissolves  out  P. 
(Hahn,  J.  pr.  98.  4300 

SI.  sol.  m  CSs.  (Gfore,  Phil.  Mag.  (4)  80. 
414.) 

Phosphorous  ses^iselenide,  P4Ses. 

Sol.  in  CCI4:  si.  sol.  in  CSs.  (Meyer,  Z. 
anorg.  1902,  8&.  258.) 

Phosphorus  friselenide,  PsSes. 

Decomp.  by  boiling  HsO  and  slowly  in 
moist  air.  Easily  sol.  in  cold  KOH+Aq, 
less  easily  in  MsCfOt-hAq.  Insol.  in  alcohol, 
ether,  and  CSs.    (Hahn,  J.  pr.  98.  430.) 

Phosphorus  pentoselenide,  PsSet. 

Slowly  decomp.  in  moist  air  or  by  HsO, 
easily  by  KOH+Aq  or  alcohol.  Insol.  in 
CSs.    Sol.  in  CCI4.    (Hahn,  J.  pr.  98.  430.) 

Phosphorus  selenides  with  MsSe. 
See  M  phosphoselenide,  under  M. 

Phosphorus  ^emisulphide,  P4S(?). 

1.  Liquid.  Not  decomp.  by,  and  insol.  in 
boiled  HsO.  Insol.  in  alcohol  and  ether.  SI. 
sol.  in  fats  and  volatile  oils;  decomp.  by 
alkalies.  Dissolves  P  on  warming,  with 
separation  on  cooling.  Sol.  in  CSs. 
,  2.  Red  modification.  Not  attacked  at 
first  by  HNO,-f  Aq  (sp.  gr.  1.22),  but  after 
a  time  is  attacked  with  the  greatest  violence. 
Weak  adds  attack  only  when  hot.  (Berze- 
lius.  A.  46. 129.) 

Existence  is  doubtful.  (Schulze,  B.  13. 
1862;  Isambert,  C.  R.  96.  1628.) 

Phosphorus  numosulphide,  PsS(?). 

1.  Ordinary,  Same  properties  as  phos- 
phorus semisulphide,  1. 

2.  Red  modificalioni  Unchanged  by  air, 
HsO,  or  alcohol.  Decomp.  by  cone.  KOH-f 
Aq,  not  by  dilute.  SI.  sol.  in  NH40H-f  Aq. 
(Berzelius,  A.  46. 129.) 

Existence  is  doubtful.  (Schulze;  Isam- 
bert.) 

•*    Does  not  exist.     (Helff,  Z.  phys.  Ch.  12. 
206.) 

Phosphorus  ^ea^isulphide,  P4SS. 

Not  attacked  by  cold,  slowly  by  hot  HsO. 
Cold    KOH+Aq    dissolves    with    decomp. 
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Oxidized  by  HNOj  and  aqua  regia.     Sol.  in 
alcohol  and  ether  with  deoomp.    Sol.  in  CSi 
(100  pts.  CS,  dissolve  60  pts.  PiSj),  PCI,,  and 
PSCU,  andinK,SorNajS+Aq.    (Lemoine, 
BuU.  6oc.  (2)  1.  407.) 
Veiy  Bol  in  CS,.    (Rebs,  A.  246.  367.) 
Decomp,   by  dil.   and  oonc.   KOH+Aq. 
1  pt.  P4S1  is  sol.  in  9  pts.  CS,  at— 20*;  in 
3.7  pts.  CS,  at  0*;  in  1  pt.  CS,  at  17^•  in  40 
pts.  benzene  at  17'';  in  9  pts.  benzene  at  80""; 
in  32  pts.  toluene  at  17°;  in  6.5  pts.  toluene  at 
lll^    (Stock,  B.  1910,  48. 156.) 


Phosphorus  ^nsulphide,  P,S,. 
Decomp.  by  water.   (Kekul6,  A.  90. 310.) 
Sol.  in  M,C0a4-Aq  with  separation  of  S. 

EasQy  sol.  in  KOH,  NaOH,  NH^OH+Aq. 

(Berzelius,  A.  46.  129.) 
Sol.  in  alcohol  and  ether.     (Lemoine.) 
Correct  formula  is  P4Se.    (Isambert.  C.  R. 

102.  1386.) 
Extremely  si.  sol.  in  CS,.    (Rebs,  A.  246. 

368.) 
Existence  doubtful.    (Helff,  Z.  phys.  Ch. 

12. 210.) 

Phosphorus  sulphide,  P4S7. 

SI.  sol.  in  CS,.    (Mai,  A.  266.  192.) 

Slowly  decomp.  by  cold,  rapidly  by  hot 
H,0. 

Sol.  in  cold  alkalies. 

1  pt.  is  sol.  in  3500  pts.  CS,  at  17*;  in  20,000 
pts.  at  0*.    (Stock,  B.  1910,  48.  416.) 

Phosphorus  (itsulphide,  P,S«  (formerly  P,S4). 
Almost  insol.  in  CS,.    (Helff.) 

Phosphorus  7>en(asulphide,  P,S,. 

Very  deliquescent.  Decomp.  by  H,0. 
Very  sol.  in  KOH,  NaOH,  NH40H-f  Aq. 
Sol.  in  M,COa-f  Aq  with  separation  of  S  at 
low  temp.  Decomposes  alcohol,  acetic  acid, 
etc.    (Kekul^,  A.  106.  331.) 

Sol.  in  CS,.    (Isambert,  C.  R.  102. 1386.) 

Not  very  sol.  in  CS,.    (Rebs,  A.  246.  367.) 

Mpt.,  290°;  bpt^  513-515°  at  760  nmi. 

Decomp.  by  H,0. 

Easil}^  sol,  m  warm  NaOH+Aq. 

1  pt.  is  sol.  in  450  pts.  CS,  at  room  temp.; 
in550pts.at0°;inl200pt8.at-20°.  (Stock, 
B.  1910,  48.  1225.) 

Ordinary  form. 

Sol.  in  195  pts.  boiling  CS,. 

New  form. 

Sol.  in  32  pt8.  CS,.  (Stock,  B.  1905,  88. 
2722.) 

Phosphorus  persulphlde,  P,Si,  (7). 

Decomp.  by  H,0,  alkalies,  etc.  Consists 
of  S,  and  mechanically  imited  P.  (Ramme, 
B.  12.  941.) 

Phosphorus  sulphides  rvUh  M,S. 
See  M  Phosphosulphide,  under  M. 


Phosphorus  zinc  sulphide,  ZnP,S,. 

Sol.  in  HCl-fAq  with  s^aration  of  P,S  (?). 
(Berzelius,  A.  46.  150.) 

Phosphorus  ^risulphide  ammAgjii^  p^^  2NH«. 
Decomp.  by  H,0.    (Bineau.) 

Phorahorus  pentosulphide  amm/wii^ 
PiSft,  6NHj. 

Sol.  in  liquid  NH,.    (Stock,  B.  1903,  86. 
314.) 
P,S,,  7NH,.    (Stock.) 

Phosphorus  sulphobromide. 
See  Thiophosphoryl  bromide. 

Phosphorus  sulphochloride. 
See  Thiophosphoryl  chloride. 

Phosphorus  sulphoiodide,  P,SJ. 

SI.  attacked  by  cold,  rapidly  by  hot  Kfi; 
violently  decomp.  by  fummg  HNO,.  Easfly 
sol.  in  CS,.  SI.  sol.  in  CtH«  or  CHCl,,  and 
still  less  in  ether  or  absolute  alcohol.  (Out- 
rard,  C.  R.  116.  1301.) 

P,S,I,.  Easily  soL  in  CS,.  More  eaualj 
than  P4S  J,  and  less  than  PI,.  (Ouvrard.  A 
ch.  1894,  (7)  2.  224.)  ^ 

P,Sl4.    Easily  deoomp.    (Ouvraixi.) 

P^SsI,.  Inaol.  in  Hfi:  sol.  in  warm  ethv. 
SI.  sol.  in  benzene,  CHCl,  and  glacial  aoedc 
add;  sol.  in  toluene  and  xylene.  (Wolter.  Cb. 
Ztg.  1907,  81.  640.) 

.  Easily  sol.  in  CS,.  SI.  sol.  in  bens^e.  ether, 
absolute  alcohol  and  CHClt*  (Ouvrard  C  R. 
1892,  116.  1301.)  '     * 

Phosphorus  sulphozide,  P40«S4. 

Deliquescent.  Easily  sol.  in  H,0  with  de- 
comp. Sol.  in  2  pts.  CS,  without  deoomp. 
Sol.  in  benzene  with  deoomp.  (Thorpe  and 
Tutton,  Chem.  Soc.  69.  1019.) 

P,0,S,.  Slowly  decomp.  by  HjO.  Vio- 
lently attacked  by  fuming  HnO,.  (BesBoo. 
C.  R.  1897, 124.  152.)^  v««-«i. 

P4S,04.  DeUquesoent;  sol.  in  H,0  with 
decomp.;  insol.  in  most  solvents.  (StodL  B. 
1P13,  ft.  1382.)  ^ 

Phosphoxyl  (riamide,  PO(NH,),. 

Insol.  in  boiling  H,0,  KOH+Aq,  or  diL 
acids.  Decomp.  by  long  boiling  with  HCl  or 
HNO,-f  Aq.  More  ^sily  deoomp.  with 
agua  regia.  Easilv  sol.  in  warm  USO4  or 
nitrosulphuric  acid.     (Schiff,  A.  101.  300.) 

Does  not  exist.  (Gladstone;  Mente,  A, 
248.  238.) 

Phosphoryl  bromide,  POBr,. 

Not  miscible  with  H2O,  but  gradually  de- 
comp. in  contact  with  it.  Sol.  inHiSO^, 
ether,  oil  of  turpentine  (Gladstone,  PhiL 
Mag.  (3)  86.  345);  in  CHCl,,  CS,  (Baudri- 
mont,  Bull.  SocfeiKMJt)yl4§)^Ogie 
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Easily  sol.  in  AsBrj.  (Walden,  Z.  anorg. 
19Q2   29.  374,) 

Sol.  in  ceil,  and  in  CeH,.  (Oddo,  Chem. 
Soc.  1900,  78.  (2)  75.) 

Phosphoryl  bromide  sulphide. 
See  Thiophosphoryl  bromide. 

Phosphoryl  bromochloride,  POCUBr. 

D€KX>mp.  by  H^O.  (Menschutkin,  A.  189. 
543.) 

Phosphoryl  cfibromochloride,  POCIBfs. 

r>^»mp.  by  HsO.  (Geuther,  Jena  Zeit. 
10.  130.) 

Phosphoryl  chloride,  POOL 

Very  hygroscopic.  Sol.  in  HjO  with  de- 
camp. Insol.  in  most  solvents.  Sol.  in  PClt. 
(Beason,  C.  R.  1897,  126.  772.) 

POCla.  Decomp.  by  HtO.  Not  acted  on 
by  liquid  CO,,  P,  PH|.  CSt,  L  Br,  CI,  etc. 
Sol.  in  ecu,  CA,  CS,,  CfiCfli  and  ether. 
(Oddo,  Gasz.  ch.  it.  1899,  29.'  (2)  318;  Chem. 
Soc.  1900,  78  (2)  74.) 

Phosphoryl  boron  chloride,  POCh,  BCU. 
See  Boron  i^iosidioryl  chloride. 

Phosphor]d  stannoos  chloride,  POCIt,  SnCU. 
Deliquescent.    Decomp.  by  H»0     (Cassel- 
□oann,  A.  91.  242.) 

Phosphoryl  stannic  chloride,  POCIj,  SnCh. 

Deliquescent.  Decomp.  by  HjO.  (Cassel- 
maun.) 

Phosphoryl  titanium  chloride,  POCls,  TiCU. 
Deliquescent,     and     decomp.     by     HsO. 
[Weber,  Pogg.  182.  453.) 

Pyrophosphoryl  chloride,  P2O1CI4. 

Decomp.  violently  with  H2O.  (Greuther 
md  Michaelis,  B.  4.  766.) 

Vety  60L  in  HjO  with  decomp.:  very  un- 
liable.   (Besson,  C.  R.  1897, 124.  1100.) 

If  «<apho8phor3l  chloride,  POsCl. 
Decomp.  by  HsO.    (Gustavson.) 
Does  not  exist.    (Michaelis.) 

nomfhoryi  fluoride,  POFj. 

Absorbed  and  decomp.  at  once  by  H2O  or 
iIocAol.    (Moissan,  C.  R.  102.  1245.) 

Phoohoryllmidoamide,  PN3H1O" 
PO(NH)NH,. 
Insol  in  HtO;  gradually  decomp.  by  boiling 
rith  HtO,  more  rapidly  m  presence  of  KOH. 
[nsoL  in  boiling  cone.  HCl+Aq.  Insol.  in 
:old,  decomp.  by  hot  HtS04.  Moderately 
iil.  HtSOi+Aq  dissolves  without  evolution 


of  gas.    Insol.  in  boiling  nitric  or  nltrosul- 
phuric  acid.    (Gerhardt,  A.  ch.  (3)  20.  255.) 
Insol.  in  alcohol,  oil  of  turpentine,  etc. 

Phosphoryl  iodide,  PtleOg  (?). 

Sol.  in  HtO,  alcohoL  and  ether.    (Burton, 
Am.  Ch.  J.  3.  280.) 

POjIt.    (Burton.) 

Phosphoryl  nitride,  PON. 

Insol.  in  HtO,  acids,  or  alkalies.     (Glad- 
stone, Chem.  Soc.  2.  121.) 

Phoqkhorji  chlorosulphidej  PtOtSCU. 

Slowly   decomp.   in   contact   with   HtO. 
rSesBon,  C.  R.  1^7, 124. 153.) 

Phoqkhorjl  thio-compounds. 
See  Thiophosphorji  compounds. 

Phosphoselenic  acid. 
See  Selenophosphoric  acid. 

Phosphoselenide,  M. 
See  under  M. 

Phosphosilicic  acid. 
See  Silicophosphoric  acid. 

PhosphosilicosoYanadicotttngstic  add. 

Ammonium    phosphosilicosovanadicotung- 
state. 
Ebcact  formula  not  known.    (E.  F.  Smith, 
J.  Am.€hem.  Soc.  1903,  25.  1225.) 

PhosphosilicoTanadlc  acid,  3SiOt,  2VtOi, 
2Pt05+6HtO. 
Sol.  in  HtO.    (Benselius.) 

Phosphostannosovanadicotungstic  add* 

Ammonium     phosphostannosoyanadicotung- 
state. 
Exact  formula  not  known.    (E.  F.  Smith, 
J.  Am.  Chem.  Soc.  1903,  25.  1226.) 

Phosphosulphide,  M. 
See  under  M. 

Phosphosulphuric  anhydride,  PiOt,  3S0t. 
Very  easily  decomp.    (Weber,  B.  19.  3190.) 

PhosphoteUuric  add* 

Ammonium  phosphotellurate,  2(NH4)20, 
PtO»,  TeO,-|-4HtO. 

Easily  Bol.  in  HtO.    (Weinland,  Z.  anorg. 
1901,  28.  61.) 

4(NH4)tO,  3PtO,,  2TeO,+llH,0.    Sol.  in 
HtO  without  decomp.^^^(Wd|jlaij^^g^^ 
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Potassium  phosphotellurate,   1.5KsO,  PtOi, 
TeO,. 
H-17.5H,0.    Very  sol.  in  H,0. 
4-4.5  H,0.    Ppt.    (Weinland.) 

Rubidium  phosphotellurate,  1.5RbsO,  PsO«, 
TeO,+4.5H20. 
Ppt.    (Weinland.) 

Sodium  nhosphotellurate,  2Na20,  PsO», 
2TeOr+-9H,0. 
Difficultly  sol.  in  cold  H,0.    (Weinland.) 

Phosphothorosovanadicotunstic  acid* 

Ammonium  phosphothorosovanadicotung- 
state. 
Exact  formula  not  known.    (E.  F.  Smith, 
J.  Am.  Chem.  Soc.  1903,  26.  1226.) 

Phosphotitanosovanadicotunstic  acid. 

Ammonium  phosphotitanosovanadicotung- 
state. 
Formula  not  known.    (E.  F.  Smith,  J.  Am. 
Chem.  Soc.  1903,  26.  1226.) 

Phosphottmgstic  acid,  PsO»,  12WOi4- 
42H,0. 

Not  efflorescent.  Sol.  in  HtO,  alcohol,  and 
ether.    (Pochard,  C.  R.  110.  754.) 

PtO»,  16W08+69H,0.  Very  efflorescent. 
Sol.  in  H2O,  alcohol,  and  ether.  (Pochard, 
C.  R.  109.  301.) 

-fxHtO = H J^WgOw  -hxHjO  (o-phospholu- 
teotungstic  acid).  Known  only  m  aqueous 
solution.    (Kehrmann,  B.  20.  1808.) 

4-48H,0  -  H,PWgO„ + 16H,0  («-anhydro- 

Shospholuteotungstic  acid) .   Sol .  in  its  crystal 
[jO  by  warmth  of  the  hand;  sol.  in  less  than 
Vtpt.HtO.    (Kehrmann.) 

Correct  composition  is  represented  by 
HJPW,0,i-h9H,0.  (Kehrmann,  Z.  anorg.  1. 
422.) 

PtOi,  20WO,-|-8H,O.  Very  efflorescent. 
(Gibbs,  B.  10. 1386.) 

H-19H,0  =  HnPW,oO,a4-8H20.  Sol.  in 
H,0.    (Scheibler,  B.  6.  801.) 

+50,  and  62H,0.  Very  efflorescent. 
(Pochard,  C.  R.  109.  301.) 

3H,0,  P,0»  21WO,4-30H,O.  Efflores- 
cent.   Sol.  in  HjO  in  nearly  eveiy  proportion. 

P,0»,    22WO,4-28H,0=H4PW„04i-|- 
18H,0.    Efflorescent.    (Scheibler,  B.  6.  801.) 

Composition  is  6H,0,  22 WO,,  PsO»-|- 
45H,0.    (Gibbs.) 

H,P04, 12W03-hl8HA  or  P,0,,  24WO,4- 
39H,0.  Sol.  in  H,0,  alcohol  and  ether. 
(Soboleflf,  Z.  anorg.  1896,  12.  18.) 

P,0»,    24WO,+40H,O«6H,O,    P,0», 
24WO,-|-34H,0.    Very  efflorescent.    Sol.  in 
H,0.    (Gibbs.) 

+45H,0. 


Solubility  in  HtO  at  t*. 


t» 

100  com.  H<0  di*. 

solve  g.  of  the 

cryst.  add 

Sp.  cr.  of  tbe 
■otutioii 

0 
22 
43 
92 

16.206 
49.718 
53.64 
86.75 

1.1890 

1.^13 

1.8264 

.2.5813 

(Soboleff,  Z.  anoig.  1896,  12.  31.) 
Solubility  in  ether  at  t"". 

t* 

100  ocm.  ether  dlnolva  g.  d 
the  erywt,  mad. 

0 

7.8 
IS. 2 
24.2 

81.196 

85.327 

96.017 

101.348 

(Sobol^.) 

+53H,0-6H,0.  P,0»,  24WO,-f47H/» 
Sol.  inHjO.    (Gibbs.) 

Sol.  in  ether.  If  an  equal  vol.  of  ether  if 
placed  above  a  layer  of  cone,  aqueous  solutir^ 
of  acid,  oily  drops  form  between  the  tr> 
layers,  which  sink  to  bottom,  forming  a  thir: 
layer.  The  sp.gr.  of  the  latter  is  1.^5.  Tx 
crystallized  acid  dissolved  in  smallest  imt 
ether  forms  an  oil  of  sp.  sr. »  2.083.  Ethen^ 
solution  is  miscible  with  alcohol,  and  ak 
with  a  large  quantity  of  HsO.  (D^^chsei,  B. 
20.  1452.) 

-|-6lHiO.  SoL  in  H,0.  (Gibbs,  Trot 
Am.  Aicad.  16.  116.) 

Aluminum  ammonium  phosphotungstate. 

See  Aluminicophosphotungstatey  ummy 
nium. 

Ammonium  j»ho8i»hotang8tate,  3(NH4)sO, 
P,Os,  7W0,+Aq. 

SI.  sol.  in  cold  HsO  without  deoomp.  De 
comp.  by  hot  HsO.  (Kehrmann,  Z.  azKn^- 
1892  1  438 ) 

2(fra4)A  PiO,,  12WO,+6H,0.  InsoLa 
cold  HsO.    (Pochard,  C.  R.  110.  754.) 

6(NH4)sO,  P,0»,  16WO,-fl0H,O.  EsiilT 
sol.  in  hot  H,0.    (Pochard.) 

5(NH4)sO.  PsOft,  16WO,4-«H,0- 
(NH4)»PW80st+a;HsO.    (Ammonium  «-pho^ 
pholuteotungstate).    SI.  sol.  in  HsO.    (Keb- 
mann.) 

3(Nn4)iO.  P,0,,  16WO,4-16H,0- 
(NH4)iPW80ss+8HsO.     (Ammonium   «^ 
hydrophospholuteotungstate).      Effloresopct' 
Easily  sol.  in  HsO.    (Kehrmann.) 


easily  L 

5(NH4)sO,  PsO».  17WO,H-16Hrf>. 
si.  sol.  in  cold  HsO.  (Kehrmann,  Z. 
1894,  6.  387.) 

3(fra«)sO,  P.O..  18WO,+14H,0. 
pholutestungsUte.)     (Kehrmann,  Z. 
—  4.  1400 
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3(NH4)A  PjO,.  21W0,-fxH,0.  Rather 
L  9ol.  in  cold,  easily  in  hot  HsO  and  alcohol. 
nsoL  in  sat.  NH4Cl-f  Aq.  (Kehrmann  and 
^reinkel,  B.  26.  1972.) 

3(NH4),0,  3H,0,  PjO*,  22WO,H-18H,0. 
)1.  sol.  in  cold  H,0.    (Gibbs.) 

3(NH0A  3HA  PfOs,  24WO,-f 26H,0. 
iery  si.  sol.  even  in  hot  HjO.  (Gibbs,  Proc. 
Vm.  Acad.  16.  122.) 

kmnuMihsm   barium   a-anhydro^oBV^oluteo- 
tuantate,  NH4BaP W«0,8  +XH2O  » 
(NH4)A  2BaO,  PjO*,  16W0,-f a;H,0. 
Sol.  in  H2O.    (Kehnnann.) 

Sarhim  phosphotungstate,  2BaO,  PsOt, 
12\TO,-fl5H,0. 

Very  d^oresoent.  Sol.  in  HjO:  insol.  in 
ilcohol.    (Pochard,  C.  R.  IIO:  754.) 

3BaO,  PjO,,  16W0,-fxH,0-Ba,(PWAf) 
-hxHiO.  (Barium  a-anhydrophospholuteo- 
tanntate).  Not  efflorescent.  Quite  diffi- 
mlUy  aoL  in  HsO.    (Kehnnann.) 

2HaO,  P,04, 16W0,-f  10H,O.  Efflorescent. 
(Pochard,  A.  ch.  (6)  22.  240.) 

2BaO,  6H,0,  P,0»,  20WO,-f24H,O.  Sol. 
in  H,0.    (Gibbs,  B.  10.  1386.) 

6BaO,  2H,0,  PjO,,  20WO,-f  46H,0.  Sol. 
in  H,0.    (Gibbs,  Proc.  Am.  Acad.  16.  126.) 

7BaO,PA,22WO,-f59H,0.  Sol.  in  HA 
(Sprerger,  J.  pr.  (2)  22.  418.) 

-f53HA    (Kehrmann,  B.  24.  2335.) 

4BaO,  2HA  PjO»,  22WO,-f  39H,0.  Sol. 
in  H,0  without  decomp.    (Gibbs.) 

BaO,  P,0»,  24WO,+59H,0.  Sol.  in  H,0. 
(Sprenger.)  . 

2BaO,  PjOj,  24WO,+69H,0.  Sol.  in  H,0. 
(Sprenger.) 

3BaO,  P,0»,  24WO,-f  46H,0  -3BaO,  3H  A 
PA,24WO,+43HA  EasUysolinhotHA 
(Gibbe.) 

3BaO,  PfO,,  24WO,-f  48H2O.  Sol.  in  H,0. 
(Soboleff,  Z.  anorg.  1896,  12.  18.) 

+58HA    Sol.  in  HA    (Sprenger.) 

Efflorescrat.  SI.  sol.  in  dU.  BaCls+Aq. 
[Kehrmann,  Z.  anorg.  1.  423.) 

Barhim  potassium  phosphotungstate,  5BaO, 
2KA  PA,  22WO,-f  48H,0. 
Sol.  in  H]0.    (Kehrmann  and  Freinkel,  B. 
16.  1968.) 

Barhun  sihrer  phosphotungstate,  4BaO, 
3  AgiO,  P,<5^  22WO,-f  34H,0. 
Very  si.  sol.  in  HjO.     (Kehrmann  and 
Freinkel,  B.  26.  1966.) 

Barium    sodium    phosphotungstate,    2BaO, 
NaA  P«0»,  24WO,-f46H,0. 
Sol.  in  HsO,  forming  cloudy  liquid,  which 
clears  up.     Solution  in  HCl  is  not  cloudy. 
(Brandhorst  and  Kraut,  A.  249.  380.) 


Calcium  phosphotungstate,  CaO,  5HsO, 
16W0,,  P,06-f3H,0. 

Readily  sol.  in  HsO.  (Gibbs,  Proc.  Am. 
Acad.  16.  130.) 

2CaO,  PsO,,  12WO,-fl9H,0.  Efflores- 
cent.  Insol.  in  alcohol.  (Pochard,  C.  R.  110. 
754 ) 

2CaO,  PsO ,  20WO,+22H,O.  Efflores- 
cent.   (Pochard,  A.  ch.  (6)  22.  233.) 

Cadmium   phosphotungstate,   2CdO,    PsOi, 
12WO,-fl3HsO. 
SI.  efflorescent.    Very  sol.  in  HsO.     (P^ 
chard,  C.  R.  110.  754.) 

Cupric     phos^otungstate,  3CuO,     24WOt, 
PsO*+58HsO. 
Sol.  in  H,0.    (aarenger,  J.  pr.  (2)  22.  418.) 
2CuO,  PA,  12W0,-f  llHs(5.  Very  efflores- 
cent.   (P6chard;C.R.  110.754.) 

2CuO,  PsO»,  20WO,+13HsO.  Efflores- 
cent.   (Pochard,  A.  ch.  (6)  22.  235.) 

Lead  phosphotungstate,  2PbO,  PsO»,  12W0i 
+6H,0. 

Insol.  in  cold,  sol.  in  boiling  HsO.  (P^ 
chard,  C.  R.  110.  754.) 

2PbO,  PsOj,  20WO,  +6HsO.  Sol.  in  boiling 
HsO.    (Pochard,  A.  ch.  (6)  22.  236.) 

Lithium  phosphotungstate,  LisO,  PsO», 
12WO,+21H,0. 
Sol.  in  HsO.    (Pochard,  C.  R.  110.  754.) 

Magnesium  phosphotungstate,  2MgO,  PsOi, 
12W0,. 
SI.  efflorescent.    (Pochard,  C.  R.  110.  754.) 
2MgO,  PsO,,  20WO,+19H,O.    SI.  efflores- 
cent.   (Pochard,  A.  ch.  (6)  22.  234.) 

Mercurous  phosphotungstate. 

Insol.  in  dil.  HNO,+Aq.  (Pochard,  C.  R. 
110.  754.) 

Potassium  phosphotungstate,  KsO,  PsO», 
12WO,-f9HsO. 

Insol.  in  cold,  si.  sol.  in  hot  HsO.  (Pochard, 
C.  R.  110.  754.) 

5KsO,  PsOfi,  16WO,+xHsO  =  K»PW80si-h 
xHsO.  (Potassium  a-phospholuteotungstate). 
Very  si.  sol.  in  cold,  more  easily  in  hot  HsO. 
Sol.  in  cold  dil.  HNOt-f  Aq.     (Kehrmann.) 

3KsO,  PsO*,  16WO,-fl6HsO-K,PW80s. 
-f8HsO.  (Potassium  a-anhydrophospho- 
luteotungstate).  Efflorescent.  Easily  sol. 
in  HsO.  (Kehrmann.) 

5K,0,  PsO.,  17WO,-f21  or  22HsO.  SI. 
sol.  in  cold  HsO.  (Kehrmann,  Z.  anorg. 
1894,  6.  387.) 

3KsO,  PsOs,  18WO,-f28HsO.  (Duparc 
and  Pearce,  Bull.  Soc.  Min.  1895, 18.  42.) 

KsO,  5H,0,  PsOs,  18WO,+14H,0.  Very 
si.  sol.  in  HsO.    (Gibbs.) 

6K,0,  PsO.,  18W0|i^^HsO,  and  23H|0. 
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The  23HsO  salt  ia  more  sol.  in  HsO  than  the 
30HsOsaIt.    (Gibbs.) 

7K,0,  H,0,  PjO,,  20WO,-f  27H,0.  Sol.  in 
H,0.    (Gibbs,  B.  10.  1386.) 

K,0,  P/)»,  20WO,-f  6H,0.  Nearly  insol. 
in  H,0.    (Pochard,  A.  ch.  (6)  22.  231.) 

8K,0,  PjO»,  20WO,+18H,O.  SI.  sol.  in 
H,0.    (Gibbs.) 

3K,0.  P,0»,  21WO,-f31H,0.  Easily  sol. 
in  cold  HjO  or  alcohol.  Much  less  sol.  in  very 
dil.  HCl  +  Aq  or  KCl  -f  Aq.  Decomp.  by  boil- 
ing HsO.  (Kehrmann  and  Freinkel,  &.  25. 
1971.) 

2KA  4H,0,  P,04,  22WO,-f2H,0.  Very 
si.  sol.  in  H,0.    (Gibbs.) 

7K,0,  P,04,  22WO,-f31H,0.  Easily  sol. 
in  cold  or  hot  HsO.  Insol.  in  alcohol.  (Kehr- 
mann, B.  25.  1966.) 

3K,0,  3H,0,  P,0»,  24WO,+8,  and  14HsO. 
Sol.  in  a  large  amount  of  HsO  with  partial  de- 
comp.   (Gibbs,  Proc.  Am.  Acad.  16.  120.) 

Practicallv  msol.  in  HsO.  Easily  sol.  in 
NH4OH,  alkalies,  or  alkali  carbonates +Aq. 
(Kehrmann,  B.  24.  2329.) 

6KA  PjO,,  24WO,-f  18H,0.  Sol.inHiO. 
(Gibbs,  Proc.  Am.  Acad.  15.  1.) 

Potassium  lead  a-photpho/uteotongstate. 
SI.  sol.  in  HsO.    (Kehrmann.) 

Sflyer  phosphotungstate,  AgsO,  PsO»,  12W0i 

Ppt.  Insol.  in  H,0.  (Pochard,  C.  R.  110. 
754.) 

6AgsO,  PsO,,  16WO,-fxHsO-Aga>WsO» 
-fxHsO  (Silver  a-phospholuteotungstate). 
Ppt.    (Kehrmann.) 

3AgA  PsO,^  16WO,+16HjO-Aga>Wrf)„ 
+8H«0.  (Silver  a-anhydrophoepholuteo- 
tungstate).   Easily  sol.  in  HsO.    (Kmmann.) 

AgsO,  24WOa,  PsO*+60HsO.  Insol.  in 
HsO. 

3Ag,C),  24WO,,  PsO»-f68HsO.  Insol.  in 
HsO.    (Sprenger,  J.  pr.  (2)  22.  418.) 

Sodium  phosphotungstate,  3NasO,  PsO«, 
7W0,+Aq. 

SolinHsO.    (Kehrmann, Z. anorg.  1. 437.) 

5Na,0,  llHsO,  2P,0»,  12WO,-f26H,0- 
Naai„PsW«0„+13HsO  (?).  (Scheibler,  B. 
5.  801.) 

2NasO,  PsO,,  12WO,+18H,0.  Sol.  in 
HsO.  Insol.  in  alcohol.  (Pochard,  C.  R.  110. 
754.) 

5Na,0,  14WO,.  2P,0»+42HsO.  Easay 
sol.  in  HsO.    (Gibbs.) 

Na A  PiO*,  20WO,,  2H,0  -f  19H,0.  Sol.  in 
HsO.    (Gibbs,  Am.  Ch.  J.  1895,  17.  183.) 

NasO,  PsO»,  20WO,+23HsO  -NasO,  7H  A 
PsOs,  20WO,-f  16HsO.  Easily  sol.  in  H,0. 
(Gibbs.) 

-|-25HsO.  81.  efflorescent;  very  sol.  in 
H,0;  insol.  in  alcohol.  (Pochard,  A.  ch.  (6) 
22.  227.) 

2Xa,O,PsO»,20WO,-|-10HsO.  Sol.inH,0; 
insol.  in  alcohol.    (Pochard.) 


-f30H,O.    (P.) 

3Na,0,  PsO*,  20WO,+32H,O.    As  above 

(P.) 

2NasO,  PsO»,  22WO,-h9HsO.  Very  al.  soL 
in  HsO.    (Gibbs.) 

3NasO,Ps06,24WO,+22HsO.  SoLinHjO. 
(Brandhorst  and  Kraut,  A.  249.  379.) 

+30HsO.  Sol.  in  HjO.  (Sob<Jeff,  Z. 
anorg.  1896,  12.  18.) 

+42HsO. 

Solubility  in  HsO  at  t**. 


t» 

100  ocm.  H^  dinoiws. 
of  the  ctyst.  mH 

0 
22 
93 

22.04 
59.65 
98.1S4 

(Soboleff,  Z.  anorg.  1896, 12.  31.) 

2NasO,  4HsO,  24WO,,  PiO»-h23H,0. 
Readily  sol.  in  HsO.  (Gibbs,  Plt>c.  Am.  Acad. 
16.  118.) 

Sp.  gr.  at  20**  of  sohitions  of  2Narf),  4H,0, 
PsOj,  24WOi+23HsO  containing: 

10.22  20.94  31.13%  salt, 

1.085  1.190  1.316 


42.61 
1.496 


52.92 
1.702 


64.11%  salt. 
2.001 


or,  by  calculation,  a^sp.  gr.  if  %  is  crystal- 
lized salt,  b^sp.  gr.  if  %  is  anhydrous  8Bh: 

5  10  15  20  25%8ah, 

a   1.040     1.0S4     1.131      1.181      1.237 
b  1.044     1.092     1.143      1.199      1.262 

30         35  40*       45  50%  attu 

a   1.299     1.370     1.449     1.538      1.640 
b  1.333     1.414     1.507     1.613      1.734 

55         60         64%  salt, 
a   1.754     1.884     1.998 

b   1.872      

(Brandhorst  and  Kraut,  A.  249.  377.) 

Strontium    phott^otongitate,    2SrO,    PjOb 
12WO,+17H,0. 
Sol.  in  HsO.    Insol.  in  alcohol.    (Pochard, 
C.  R.  110.  754.) 

Thallium    phosphotungstate,     TljO,     PsO«, 
12WO,-f4HsO. 
Ppt.    (P^hard,  C.  R.  110.  764.) 

Zinc  phosphotungstate,  2ZnO,  PsO»,  12WOs-}> 
7H,0. 
Efflorescent.    (P^hard,  C.  R.  110.  754.) 

Af onometc^hosphotimgstic  add. 

Ammonium  morumtetophosphotungatate, 
(NH4)20,  2NH«P0,,  ISWOT+llHiO. 

SI.  sol.  in  C9}^i^^\^00gie 
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^>ta88itim  mom>m€^<uiho8i»hotimsstatei 
3K,0,  2KPO,,  24WOr-f  l^iO. 
Very  si.  sol.  in  H,0.    (Gibbs,  Am.  Ch.  J.  7. 
19.) 

hihameUxphosphotongstLc  acid. 

V>ta8shim     sodium     or/^bmetophosphotung- 
state,  2KA  4N»,0,  6NaPOs,  6K,P04, 
22WO,-f42H,0. 
SI.  sol.  in  H,0.    (Gibbs,  Am.  Ch.  J.  7.  319.) 

'yrophosphotungstic  acid. 

Lmmoimim  nunganous    sodium   vyro^kOB- 
photnngstate,  5(NH4)sO,  6MnO,  2Na,0, 
2P,0.,  28WO,+48H,0. 
Very  sol.  in  cold  and  in  hot  HsO.    (Gibbs, 

im,  Ch.  J.  1896,  17.  90.) 

kmmomum  sodium  pyrophosphotungstate, 
6(NH4)4P,07.  3Na4P,07,  2(NH4),0, 
22WO,-f31H/). 

Xeariy  insoL  in  cold  HiO  or  NH40H-f  Aq. 
$ol.  in  a  large  amount  of  hot  HtO. 

Manganous   sodium   pyrophosphotungstate, 
6Na/),  3MnO,  P,0»,  14W0a-f  36H,0. 
Efflorescent  in  dry  air.    Sol.  in  HsO  and 
an  be  recryst.  therefrom.  .(Gibbs.) 

Potasaium  pv^'^'Phosphotungstate,  9K4P1O7, 
22WO,-f49Hi0. 


Very  si.  sol.  in  cold  HjO. 
6Ka>,07, 


^^^^„  3H4P,07.  22WO,,  K,0.  H,0-f 
L2HsO.  SI.  sol.  in  cold.  Sol.  in  much  boiling 
3,0.    (Gibbs,  Am.  Ch.  J.  7.  392.) 

Phosphoranadic  acid,  PiOf,ViOi,  2HsO+ 
9H,0. 

Sol.  in  H,0. 

Composition  is  vanadium  phosphate 
VO,)H,P04-f4}4H,0.  (Friedheun,  B.  23. 
1531.) 

This  is  the  only  "acid"  which  exists.    XF,) 

PjOi,  V,0»+14HiO.  Sol.  in  H,0;  can  be 
«ayst.  from  dil.  HJK)4+Aq.  (Ditte,  C.  R. 
102.  757.) 

3P/)»,2V,0,-f9H,0.  So^inHjO.  (Ditte.) 

PjOi,3ViO,.    (Berzelius.) 

3HA  TPjOs,  6V,0,-f  34HiO.  Sol.  in  H,0. 
[)eoomp.  by  much  HjO  into — 

6H/),  PiO»,  20V,O»+53H,O.  Sol.inHjO. 
Gibbe,  Am.  Ch.  J.  7.  209.) 

kmnumium  phosphovanadate,  (NH4)sO, 
PfO*,  V,0,+H,0. 

8L  sol.  in  cold  H,0.  (Gibbs,  Am.  Ch.  J. 
r.209.) 

-f-3H,0.  Composition  is  ( VO,)  (NH4)HP04 
fHiO.    (Friedhefan.) 

(NH4)fO,  P,0.,  2V,0s-f  7H,0.  Easily  sol. 
ft  H,0.    (Gibbs.)    SI.  sol.  in  H,0.    (Fried- 


heim.)  Composition  is  fNH4)»0,  V,0*, 
-f2(VO,)H,P04-f5H,0.    (Friedheim.) 

6(NH4)A  2Pj04,  3V,0,-f 24H,0.  EasUy 
sol.mH,0.  (Ditte,  C.  R.  102. 1019.)  Could 
not  be  obtained.    (Friedheim.) 

6(NH4)tO,  4P,06.  2V,0»+24H,0.  As 
above.  (Ditte.)  Could  not  be  obtained. 
(Friedheim.) 

7(NH4),0,  PiO*,  12V,0,+26H,0.  EasUy 
sol.  in  H,0.  Composition  is  2(NH4)iHP04-f 
6(NH4),0,  12V,0,+25H,0.     (Friedheim.) 

Potassium    phosphovanadate,    KsO,    PiOft, 
2V,0,-f7H,(r 
SI,  sol.  in  HjO;  decomp.  thereby  to  7Ki6, 
12V,0»,  P,04+26H,0. 

Composition  is  K,0,  V,0»+2(VO,)H,P04 
+5H,0.    (Friedheim.) 

3K,0,  4P,0s,  6V,Os-f21H,0.  SI.  sol.  in 
H,0.    (Gibbs.) 

7K,0,  P,04,  12V,0»+26H,0.    Easily  sol. 
in  HjO.     Composition  is  2K,HP04-|-5K,0, 
12V,0»-f25H,0.    (Friedheim.) 
2K,0,  P,0„  V,0». 
3K,0,  2Pj06,  2V/)4+5H,0. 
13KA  2P,0»,  22V,0*+68H,0. 
15K,0,  2PjO*,  26V,04-f  76H,0. 
(Friedheim,  Z.  anorg.  1894.  6.  446.) 
16K,0,  2P20»,  27V,0»+57H,0. 
6K,0,  PjOs,  llV,Oft+33H,0. 
7K,0,  P,0*,  18V,0j-f  38H,0. 
4KtO.  P,0»,  3V,0,+3H,0. 
(Friedheim,  Z.  anorg.  1894,  6.  459-466.) 

Silver  phosphovanadate,  2AgtO,  PjOt,  V«Ot+ 
5H,0. 
SI.  sol.  in  cdd  or  hot  H,0.    (Gibbs.) 

Phosphoyanadicotungstic  acid. 

Ammonium  phosphovanadicotungstate, 
(NH4),0rP,0,,  V,0„  WOrf  a:H,0. 

Ppt.  (Smith,  J.  Am.  Chan.  Soc.  1902,  24. 
577.) 

15(NH4)jO,  2P,0,.  6V,0,,  44WO,-f 
106H,O.  Sol.  in  H|0.  Insol.  in  alcohol, 
ether  or  benzene.  (Kogers,  J.  Am.  Chem. 
Soc.  1903,  26.  303.) 

Phosphoyanadicoyanadiotuiigstic  acid. 

Ammonium  phosphovanadicovanadiotung- 
state,  14(NH4)20,  2P,0»,  3V,0a,  TVjO,, 
27WO,+66H,0. 
Sparingly  sol.  in  cold  HjO.   Sol.  in  hot  HjO. 

(Rogers,  J.  Am.  Chem.  Soc.  1903,  26.  309.) 

Phosphovanadicozirconoaotungstic  acid. 

Ammonium    phosphovanadicozirconosotung- 
state. 

Exact  formula  not  known.  (E^  F.  Smith, 
J.  Am.  Chem.  Soc.  1903,  26.  1226.) 
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Pbosphovanadicoyanadic  add. 

Ammonium  nhosidiovanadicovanadate, 

7(NH4),0,  2P,0»,  VO,,  18V,0,-f  50H,0. 
Sol.  in  HjO.    (Gibbe,  Am.  Ch.  J.  7. 209.) 
7(NH4)A  14P,0,,  16V0,,  6V,0»-f65H,0. 

Deoomp.  by  boiling  with  HjO  into — 
5(NH4),6,  10P,O»,  IIVO,,  V,0,-f41H,0. 

Sol.  inH,0.    (Gibbs.) 

Potassium ,  6K,0, 12P,0,,  12V0,,  6V,0» 

-f  40H,0. 

Decomp.  by  hot  HjO  into — 

7K,0,  12P,0.,  14V0,,  6V,0»-f62H,0. 
Sol.  inH,0.    (Gibbs.) 

Sodium ,  4NajO,  5P,0»,  VO,,  4V,0s+ 

37H,0. 
Insol.  inH,0.    (Gibbs.) 

Pbosphovanadiomolybdic  acid. 

Ammonium  phosphovanadiomolybdate, 
7(NH4)A  2P,0,,  V,05,  48MoO,+ 
30H,O. 

SI.  sol.  in  cold,  somewhat  more  in  hot  HjO 
with  partial  decomp.  (Gibbs,  Am.  Ch.  J.  6. 
391.) 

8(NH4),0,  P,Os,  8V,0»,  14MoO,-f  50H,O. 
Easily  sol.  in  hot  HsG  without  decomp. 
(Gibbs.) 

5(NH4)A  P,0.,  2}^,0,,  21HMoO,+ 
50H,0. 

8(NH4),0,  P,Os,  5V,0*,  18MoO,-f  46H,0. 

7(NH4)A  PA,  5>^V,0.,  16MMoO,-f 
50H,0. 

8(NH4),0,  PjO*,  7V,05,  15MoO,-h50H,O. 

All  above  compounds  are  sol.  ih  HsO. 
(Blum,  J.  Am.  Chem.  Soo.  1908,  80. 1859.) 

6(NH4),0,  PA,  7V,0ft,  9MoO,+28HA 
+33H,0,  and  -h37H,0. 

Can  be  recryst.  from  HjO.  (Hinsen,  Dis- 
sert. 1904.) 

4(NH4)iO,  P,0»,  4V,0ft,  nMoO,-h37H,0. 
(Jacoby.  Dissert.  1900.) 

6(NH4)jO,  P,0»,  7V,05.  llMoO,-f34H,0 
and-}-43H20.    (Hinsen,  Dissert.  1904.) 

8(NH4),0,  PjO,,  7V,06,  llMoO,-f30H,O. 
(Hinsen.) 

5(NH4)iO,  P,0»;  4V20»,  12Mo03-f  39H,0. 
1  cc.  of  solution  m  HsO  contains  0.2624  g. 
of  hydrous  salt.  Sp.  o*.  of  solution  at  18*** 
1.0932.    (Lahrmann,  Disslert.  1904.) 

6(NH4)20,  PjOft.  4V2O8,  12MoO,+24H,0. 
Nearly  insol.  in  cold  HjO.    (Lahrmann.) 

7(NH4)20,  P,0»,  6V,06,  12MoO,H-33H20. 
(Stamm,  Dissert.  1906.) 

6(NH4)20,  PjO*,  4V20f.  13MoO,-|-37H,0. 
1  cc.  of  solution  sat.  at  18  contains  0.1543  g. 
hydrous  salt  and  has  sp.  gr.«  1.0900.  (Tog- 
genbiirjr,  Dissert.  1902.) 

6(NH4)20,  P2O5,  6V,0»,  13MoO,H-29H,0. 
1  cc.  solution  sat.  at  18**  contains  0.2533  g. 
hydrous  salt.  Sp.  gr.»  1.0797.  (Stamm, 
Dissert.  1905.) 


-f 32H,0.    (Stamm.) 

-f34H,0.     Stamm.) 

6(NH4)A  PiOs.  4V,0»,  14MoO,+28HA 
EasQy  sol.  m  HiO  with  deoomp.  (Toggn- 
burg,  Dissort.  1902.) 

8(NH4)A  PiO*.  4V,04.  14MoO,+24HA 
Deoomp.  by  cold  HiO.  (Lahnnann,  Diaert. 
1904.) 

5(NH4)iO,  PjO,,  3V,0»,  5MoO,+39H,0 
1  00.  of  solution  sat.  at  18"^  oontainB  0.2445 
g.  hydrous  salt  and  has  sp.  gr.^  1.144.  (Jar 
coby,  Dissert.  1900.) 

6(NH4)tO,  P,0»,  3VA,  15  MoO,+4lHA 
Extraordinanly  easily  soL  in  H^.  (Ja^ 
coby.) 

7(NH4)A  PA,  3  ,0»,  18MoO,+3lH,0 
(Schulz  Dissert.  1905.) 

6(NH4)A  PiO»,  3V,04,  18MoO,+40HA 
(Schul*.) 

8(NH4)«0,  P,0»,  5V,0  ,  73MoO,+26H:0 
H-33H,0.    (Stanrni,  Dissert  1905.) 

Ammonium    barium    ,  0.5(NH4)iO, 

5.5BaO,  P,0»,  6V,04,  8MoO,-f38HiO 
(Hinsen.  Dissert.  1904.) 

2(NH4),0,  4BaO.  P,0»,  7V,0»,  10  MoO,- 
43HA  SlsoLinHA  Deocunp.  on  heatug^ 
(Toggenburg,  Dissert.  1902.) 

(NH4)A  5BaO,  P,0»,  eVjO*,  12MoO,^ 
49  HtO.  Leas  aoL  i^  HtO  than  NH4  eomp. 
(Jacoby,  Disaert.  1900.) 

2(NH4)2(r4BaO,  PjO*,  4V,0»,  13Mo0r 
37  HA  Sol.  in  much  hot  HiO  with  deooD^ 
(Toggenburg,  Diaaort.  1902.) 

2rNH4)20,  4BaO,  PiOfc,  5V/>,,  13MoO,- 
46H2O.    (Stanmi,  Dissert.  1905.) 

3  NH4)20,  4BaO,  P20»,  5V/)»,  13Mo0r 
40H,O.    (Stanom.) 

3(NH4)20,  3BaO,  PtOj,  4V20»,  14Mo0r 
39H2O.     (Stamm.) 

2fNH4)20,  4BaO,  PjO,,  3V  O,,  17MoOr 
46H,0.    (Schula,  Dissert.  1905.) 

Ammonium  potassium ,  (NH4)jO,  6K/^ 

PtOi,  6V,0.,  10  MoO,+88Hrf) 

(Jacoby.  Diaaort.  1900.) 

(NH4)20.  6K,0,  PjOb,  7V2O,,  llMoC+j 
25H2O.     (Jacoby,  Dissert.  190?.) 

(NH4)  A  5K2O,  P,Oi,    6V,0., 
46H2O.    (Jacoby.) 

(NH4)20,  5K2O,  P,0»,  5V,0., 

+26H,0;+29Hrf);  +30HiO. 
cold,  more  easily  m  hot  H|0 
Diasert.  1905.) 

5K2O,  (NH4)A  PtO,.  4ViO^ 
31    2O.     (Stamm.) 

(NH4)20,  4K2O,  P20»,  3V,0j. 
36H2O.    (Jacoby,  Dissert.  1900.) 

(XH4)20,  6K,0,  P,0»,  3V^», 
43H,0.    (Schulz,  Dissert.  1905.) 

5(NH  )20,  K2O,  P,0»,  2V/)»,  2OM0O,' 
52H,0.     (Schulz.) 

Barium  potassium ,  2BaO,  2K,0,  Pit 

2Vrf),,  18  MoO,+47HAe 
(Schuli,  Disaert.  1905.)^ 


12MoO,+ 

SL  aoll 

(Stan>4 

l4^!oO,^ 

15Mo0i 

ISMoCi 
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>taa8ittm  phosphovanadiomoljbdatei  7KsO, 

PfO^  7V,0s,  9MoO,+26H/). 
(Tltnftpn^  DiaBert.  190A.) 
5KtO,     P,0»,    2V,0j,     20MoOi+53HtO. 
ehuli,  Dissert.  1900.) 

iiasphovanadiotungstic  add* 

nmonhtm    phosphovanadiotuiilttate. 

10(NH4) A    3P,0,,    V,04,    60WO,-f 

60H,O. 
Nearly  insol   in  cold,  si.  sol.  in  hot  HsO. 
»l.  in  (XH4)iHP04-f  Aq,  and  in  NH4OH+ 

5(NH4)fO,  P,04,  3V,04,  16WO,+37H,0. 

isily  sol.  in  HiO.      (Gibbs,  Am.  Ch.  J.  6. 

1.) 

13(NH4)iO,  2P,0j,  8V,06,  34WO,-f  86H,0. 

vy  sol.  in  cold  and  hot  HsO. 

nsol.  in  alcohol,  ether,  CS},  benzene  and 
trobenxene.  (Rogers,  J.  Am.  Chem.  Soc. 
03,  25.  299.) 

irluxn ,  18BaO,  3P,0»,  2V/) ,  60WO, 

-f-144H,0. 
Easily    sol     in    hot    HsO    with    decomp 
iibbs,  Am.  Ch.  J.  6. 391.) 

itasstum 3K2O,  P,0»,  V,0»,  7W0,H- 

11H,0. 
Sol.  in  HtO. 

HKjO,  3P,06,  4V,0*,  18WO,+23H,0.  Sol. 
hot  HxO  with  decomp.  into  preceding  salt, 
iibbe,  Am.  Ch.  J.  6.  391.) 

Irer ,  13Ag,0,  2P/)i,  SV/)*,  33WO,+ 

41H^. 
Somewhat  sol.  in  H2O. 
Completely  sol.  in  HjO  containing  a  few 
ops  HNOj.     (Rogers,  J.  Am.  Chem.  Soc. 
03,  26.  302.) 

losphovanadiovanadicotungstic  add. 

ainm    phosphovanadiovaiiadicotiiiicstate, 
ISBaOT  3P,05,    VOs,    VO,,    6m^0,-f 
150H,O. 

SI.  sol.  in  cold,  easily  sol.  in  hot  HsO. 

ibbs,  Am.  Ch.  J.  6. 391.) 

losphuretted  hydrogen. 
$ee  Hydrogen  phosphide. 

itibromonitrons  add. 

ttssiam  platibromonitrite,  KsPt(N0s)4Brs. 
Rather  si.  sol.  in  HsO.    (Blomstrand,  J.  pr. 
3.  214.) 

k)l.  in  about  40  pts.  cold,  and  20  pts.  boil- 
;  HsO.    Insol.  in  alcohol.    SI.  sol.  in  KBr  or 
?0,+Ag.    (V^S€8,A.ch.  (6)29. 198.) 
{sPt(NOs)aBrt.   Sol.  in  about  5  pts.  warm 
D  with  decomp.    (Vdzes.) 


KsPt(N0s)sBr4.  Sol.  in  less  than  5  pts. 
HsO  with  decomp.    (V^ses.) 

Platidiloronitroua  add. 

Potassium  platichloronitrite,  KsPt(N0s)4Cls. 

Rather  si.  sol.  in  HsO.  (Blomstrand  J.  pr. 
(2)8.214.) 

Sol.  in  40  pts.  cold,  and  20  pts.  boiling  HsO. 
Insol.  in  alcohol  SI.  sol.  in  KCl  or  KN0s4- 
Aq.    (V6«e8,  A.  ch.  (6)  29. 183.) 

KJ>t(NO,)rf:)li.  Veryiol.inHA   (V^zes.) 

KJ>t(NO,)Cl#+Hrf).  SoL  in  H/)  with 
decomp.    (V^ses.) 

Platiiodonitroua  add. 

Potassium  platiiodonitrite,  KsPt(N0s)sl4. 

SI.  sol.  in  cold,  more  easily  in  hot  HsO;  de- 
comp. by  boiling.  (Vftse  ,  A.  ch.  (6)  29. 
207.) 

KsPt(NO,)Is.    As  above.    (V6ses.) 

Platin-. 
See  aho  Pla ino-,  plato-,  pat-,  and  plates-. 

Platindiamine  compounds. 

See  Chloro-,  bromo-,  hydroz]do-,  iodo-,  ni- 
rato-,  nitrito-|  sulphate-,  etc,  platimitamine 
compounds. 

Platin(rianiine  carbonate, 
Pt(NH,).(CO,)s. 
Ppt.    Sol.  in  NaOH-f  Aq.    (Geddes,  J.  pr. 
(2)  26.  257.) 

chloride   Pt(NH,)«Cl4. 

Sol.  in  hot  H,0     (Gerdes.) 

chloroplatinate,  Pt(NH,)  CI4,   PtCU-f 

2HsO. 

Very  si.  sol.  in  H,0.    (Gerties.) 

nitrate,  Pt(NH,)«(N0,)4. 

Easily  sol.  in  HsO;  si.  sol.  in  HNOi+Aq. 
(Gerdes.) 

sulphate,  Pt(NH,).(S04)s+H,0. 

Nearly  insol.  in  HsO.    (Gerdes.) 

r^frcqilatinamine  iodide,  Pt4(NH,),I,o. 
(Blomstrand,  B.  16.  1469.) 

Octoplatinamine  iodide,  Pt8(NHi)iJi8. 
(Blomstrand.) 

Platinic  acid. 

Barium  pUtinate,  basic  (?),  3BaO,  2PtOs. 

Insol  in  HCsH,Os+^;ibv^?teCf^iei» 
HCIH-Aq.    (Rousseau.)  o 
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Barium  platinate,  BaPtOi. 

(Rousseau,  C.  R.  109.  144.) 

•fH,0.  Insol.  in  dil.  HNO,+Aq;  sol.  in 
wann  HClH-Aq.     (Topso^,  B.  8.  464.) 

-f  4H,0.  Very  si.  sol.  in  H,0,  BaOjrH,,  or 
NaOH-fAq.  Easily  sol.  in  dil.  acids,  except 
HCsHsOs,  m  which  it  is  insol.  in  the  cold, 
but  decomp.  on  heating.    (Topsofi,  I.  c.) 

Composition  is  SBaPtOi,  BaCl,,  PtCljO  + 
4H2O  (?),    (Johannsen.  A.  165.  204.) 

Calcium  platuiate  chloride  (?),  2CasPt20»Clt 
-him)  (?). 

"Herechel's  precipitate." 

Easily  sol.  in  HCI-f  Aq,  and  in  HN0,4-Aq, 
if  freshly  pptd.    (Herschd.  ^ 

Very  sol.  in  HNOi-fAq.  (Weiss  and 
DObereiner,  A.  14.  252.) 

Composition  is  CaPtOt  PtClaO,  CaO  + 
7H2O  (?).    (Johannsen,  A.  166.  204.) 

Potassium  platimite. 

Sol.  in  HjO.    (Berzelius.) 

Krf),  PtOi+3HtO.  Very  eol.  i^  H|0. 
(BlondeL  A.  ch.  1905,  (8)  6. 90.) 

KiPt(0H)6.  Sol  in  HtO:  insoL  in  alcohol. 
(BeUucd,  Z.  anoig.  1905,  44.  173.) 

Sodium  pUtinate,  NaA  3PtOs+6H«0. 

Dil.  acids  dissolve  out  Na^O  and  leave  PtOs. 
Sol.  in  HNOi+Aq.  (Ddbereiner,  Pogg.  28. 
180.) 

NsiO,  PtOf+3HiO.  Sol.  m  HiO.  (Blon- 
de!.) 

Metoplatinic  acid,  5PtOs,  5HsO. 

Inaol  in  HsO.  (Blondd,  A.  ch.  1905,  (8) 
6. 103.) 

Sodium  metaplatinate,  NaiO,  5PtOi+9HsO. 
Insol.  in  HiO.    (Blondel.) 

PUtinimolybdic  acid,  4HsO,  PtOt,  lOMoOi. 
(Gibbs.) 

Ammonium  platinimolybdate, 

8MoO„  2PtO,,  3(NH4)20+12H,0. 

4MoO,,  2PtO,.2(NH4)iO+19H,0. 

Sol.  in  hot  H,0.  (Gibbs,  Am.  Ch.  J.  1895, 
17.  80-82.) 

Potassium  nlatinimolybdate, 

60MoO„  PtO,,  10K,O-f40H,O. 
So  .  in  hot  H,0.    (Gibbs.) 

Silver  platinimolybdate. 

Sodium    platinimolybdate,    4NaiO,    PtOt, 

10  MoOi+29HsO. 

SoL  in  H,0.    (Gibbs,  SUI.  Am.  J.  (3)  14. 

61.) 


Platinitungstic  acid. 

Ammonium  nlatinitungstate,  4(NH4)iO,  PtO^ 
10WO,-fl2HjO. 
Sol.inHjO.    (Gibbs,  B.  10. 1384.) 

Potassium    platinitungstate,    4KsO,  PtO:, 
10WO,-f9H,O. 
Sol.  in  H,0.     (Gibbs.) 

Sodium     platinituiigstate,     4NaiO,    ?\0% 
10WO,+25H,O. 

Sol.inH,0.    (Gibbs.) 

5NaA    7W0,,   2PtOt-f-35H,0.     SoL  is 
H,0.     (Gibbs.) 

Is  double  salt  3NajO,  7WO,+2Na,PtO». 
(Rosenheim,  B.  84.  2397.) 

lOWO,,  PtO,,  4Na,0+23H,0, 

lOWO,,  PtO„  6Na,0+28H,0. 

20WO,,  PtOt,  9Na,0-f  58H,0. 

30WOs,  2PtO,,  15Na,0+89H,0. 

30WO,,  PtO,,  12Na,0+72H,0. 
I     All  are  sol.  in  boiling  H,0.     (Gibbs,  Ail 
Ch.  J.  1895,  17.  74-80.) 

Platino-. 

See  also  Plato — . 

Platinochlorophosphoric  acid. 
See  Chloroplatinophosphoric  acid. 


Platinocyaiihydric  acid,  HiPt(CN)4. 

D 
and 


Deliquescent.    Very  sol.  in  HjO,  alcobd, 
ether. 


Ammonium  platinocyanide,  (NH4)sR(CX 
-f3H,0. 

Very  sol.  in  HjO. 

+2HsO.  Sol.  in  1  pt.  H,0,  and  still  n^ 
easily  in  alcohol. 

-fH/). 

Ammonium  hydrozylamine  tdatinocyanide, 

NH4(NH40)Pt(CN)4-f3>iB/>. 

Sol.  in  H,0.    (Schok,  M.  Ch.  1.  900.) 

Ammonium  majmesium  platinocyaiiide, 
(NH4)2M3Pt(CN)4jH-6H,0. 

Barium  platinocyanide,  BaPt(CN)4+4HsO 
Sol.  in  33  pts.  HsO  at  16^  and  in  much  1^ 
at  100**.    Sol.  in  alcohol. 

Barium  potassium  platinocyanide, 
BaK,[Pt(CN)4l2. 
Sol.  in  H,0. 

Barium  rubidium  platinocyanide, 

BaRb,[Pt(CNii4k)OQie 
Sol.inHjO.  <^ 
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Cadmium    platinocyaiiide,    CdPt(CN)4. 

Ppt.    Sol.  in  NH40H+Aq.    (Martius,  A. 
117. 376.) 

CkiPt(CN)4,  2NH,+H20.     (M.) 

Calciimi  pUtmocyanide,  CaPt(CN)4+5H,0. 
Very^sol.  in  HjO. 

Caldimi  potassium  platinocyanide, 

CaK,[Pt(CN)4k. 
Sol.inHtO. 

Cerium    platinocyanide,    Ces[Pt(CN)4]s+ 
18H,0. 
Sol.  in  HjO. 

Cobaltous  platinocyanide  ammonia, 
CoPt(CN)4,  2NH,. 
Inaol.  in  Hfi,  but  sol.  in  hot  NH40H-f  Aq. 

Cupric  platinocyanide,  CuPt(CN)4H-«H20. 
Ppt. 

Cupric  platinocyanide  ammonia,  CuPt(CN)4, 
2NH,+H,0. 
CuPt(CN)4,  4NHj.    Sol.  in  H,0,  alcohol, 
and  ether. 

Didymium   platinocyanide,    Di}[Pt(CN)4ls+ 
18H,0. 
Efflorescent   in   dry   air.     Sol.    in   HtO. 
(Cleve.) 

Dysprosium  platinocyanide,  Dys[Pt(CN)4]i+ 
21H,0. 
EasQy  sol.  in  H,0.    (Jantsch,  B.  1911,  44. 
1277.) 

Srt>ium    platinocyanide,    Ers[Pt(CN4)]s+ 
21HA^ 
Sol.  in  HA    (Cleve.) 

Gadolinium  platinocyanide, 

2Gd(CNV  3Pt(CN),+18H,0. 
Sol.  in  HsO;  decomp.  in  the  air.     (Bene- 
dicks, Z.  anorg.  1900,  «.  405.) 

(Hadnam    platinocyanide,    QIPt(CN)4. 
(Toosynaki,  DisBert.  1871.) 

Hydrozylamine  platinocyanide, 
(NH40),Pt(CN)4-f2H,0. 
Deliquescent.    Very  sol.  in  HsO.    (Scholz.) 

Hydroxylamine  lithium  platinocyanide, 
(NH40)LiPt(CN)4-h3HaO. 

Sol.  in  HtO. 

Indimn  platinocyanide, 
In«lft(CN)4lj+2H,0. 
Hydroscopic;  sol.  in  HtO.    (Renz,  B.  1901, 
S4.2765.) 


Lanthanum     platinocyanide,     Lat[Pt(CN)4]s 
-flSHtO. 
Easily  sol.  in  HtO.    (Cleve.) 

Magnesium    platinocyanide,    MgPt(CN)4+ 
2H,0. 
Solubility  in  HiO. 

100  g.  of  the  sat.  solution  contain  at: 
96  4**  100® 

44 .  33  43 .  96  g.  MgPt(CN)4 

(Buxhoevden,  Z.  anorg.  1897,  16.  325.) 

-f4HtO. 

Solubility  in  H,0. 

100  g.  of  the  sat.  solution  contain  at: 
42. 2'    46. 3'    48. 7'      65* 
40.21    39.79    40.75    40.02  g.  MgPt(CN)4, 

68.  r      69'      77.8*    87. 4' 

42.01    43.48    44.88    45.52  g.  MgPt(CN)4, 

90*  93* 

45.59  45.04g.MgPt(CN)4. 

(Buxhoevden.) 

+7HtO.     Sol.  in  3.4  pts.  HtO  at  16*. 
sol.  in  alcohol  and  ether. 


Solubility  in  HtO 
100  g.  of  the  sat.  solution  contain  at: 
-^.12**  4-0.5*'  5.5*'     18.0** 
24.9    26.33    28.07  31.23  g.  MgPt(CN)4, 

36. 6**      45.0°      46.2° 
38 .  36     41 .  32     41 .  96  g.  MgPt(CN)4. 
(Buxhoevden.) 

Magnesium  potassium  platinocyanide, 
MgK,[Pt(CN)4]t+7HtO. 

Sol.  in  HtO. 

Mercuric  platinocyanide,  HgPt(CN)4. 
Ppt. 

Mercuric  platinocyanide  nitrate,  5HgPt(CN)4 
Hg(NO,)t+10H,O. 

Ppt. 

Nickel  datinocyanide  ammonia,  NiPt(CN)4, 
2NH,+H,0. 

Potassium  platinocyanide,  KtPt(CN)4+ 
3HtO. 

Extremely  efflorescent.  SI.  sol.  in  cold, 
easily  in  hot  HtO.    (Willm,  B.  19.  950.) 

Sol.  in  alcohol  and  ether. 

Potassium  sodiumplatinocyanide,  KtPt(CN)4, 
NatPt(CN)4-f6HtO. 
Sol.  in  HtO.    (WiUm,  B.  19.  950.) 


Praseodymium  platinocjranide, 

2Pr(CN)„  3Pt(CN),. 
Sol.  in  HtO. 
18.355.) 


i^Hste^gfe^-  1898, 
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Samarium     platinocyanide,     Smt[Pt(CN4)]i 
-flSHtO. 
Sol.inHjO.    (Cleve.) 

Scandium  platinocyanide,  Sos(Pt(CN}4]i 
-f21H,0. 

Sol.  in  H|0  and  insol.  in  alcohol;  when 
boiled  in  alcohol  it  is  dehydrated.  (Crookes, 
Phil.  Trans.  1910,  210.  A,  368.) 

-f  21H,0.    (Orlow,  Ch.  Z.  1912,  36.  1407.) 

Silver  platinocyanide,  AgsPt(CN)4. 
Insol.  in  H,0.    Sol.  in  NHiOH-fAq. 

Silver  platinocyanide  ammonia,  AgtPt(CN)4, 
2NH,. 
Insol.  in  H,0.    Sol.  in  NH40H-hAq. 

Silver  platinocyanide  bromide. 
See  BromopUtinocyanide,  silver. 

Silver  platinocyanide  chloride. 
See  Chloroplatinocyanide,  silver. 

Silver  platinocyanide  iodide. 
See  lodplatinocyanide,  silver. 

Sodium  platinocyanide,  NasPt(CN)4+3HsO. 

Easily  sol.  in  HtO.  (WilUn,  Z.  anorg.  4. 
298.) 

Sol.  in  alcohol. 

Strontium  platinocyanide,  SrPt(CN)4H-SHjO. 
Sol.  in  H,0. 

ThaUous  pUtinocyanide,  Tl,Pt(CN)4. 

Nearly  insol.  in  cold,  si.  sol.  in  hot  HiO. 
(FrisweU,  Chem.  Soc.  24.  461.) 

Thallous  platinocyanide  carbonate, 
2Tl,Pt(CN)4,  TltCO,. 
Nearly  insol.  in  cold  HiO.    (F.) 

Thorium    platinocyanide,    Th[Pt(CN)4li+ 
16H,0. 
Somewhat  difficultly  sol.  in  cold,  easily  in 
hot  H,0.  (Cleve,  Sv.  V.  A.  H.  Bih.  2.  No.  6.) 

Uran^  pUtinocyanide,  (U0,)Pt(CN)4+«H,0. 
Sol.  in  HiO.    (Levy,  Chem.  Soc.  1908,  W. 
1459.) 

Ytterbium  platinocyanide,  2Yb(CN)i, 
3Pt(CN),+18H,0. 
Easily  sol.  in  H,0.    (Cleve,  Z.  anorg.  1902, 
32.  139.) 

Yttrium    pUtinocyanide,    Y,[Pt(CN)4li+ 
21H,0. 
Easily   sol.   in   H3O.     Insol.   in   absolute 
alcohol.    (Cleve  and  Hdglund.) 


Zinc  pUtinocyanide  ammonia,   ZnPt(CN)4, 

PUtinonitrotis  add. 

See  PUtonitrous  add. 

Platinoplatiiiicyanhydric  acid,  HPt(CN)4 
+«HtO. 
Sol.  in  H/).    (Levy,  Chem.  See.  1912,1m. 
1093.) 

Platinoselenocyanhydxic  acid. 

Potasdum  pUtinosdenocyanide. 

K,Pt(SeCN).. 
Sol.  in  HiO  and  alcohol   <Clarke  and  Dod- 
1^,  B.  1878,  IL  1326.) 

PUtinoselenostannic  add. 
See  under  Sdenostannate,  pUtinum. 

PUtinososulphocyanhydxic  add^ 

HjPt(SCN)4. 
Known  only  in  aqueous  solution. 

Potasdum  pUtinososulphocyanide, 

K,Pt(SCN)4. 
Permanent.    Sol.  in  2.5  pts.  H^  at  15', 
and  more  readily  at  higher  temp.    Very  wl. 
in  warm  alcohol. 

saver ,  Ag,Pt(SCN)4. 

Insol.  in  H,0.  Sol.  in  KSCN-f  Aq,  aod 
partly  sol.  in  NH^OH+Aq. 

PUtinosulphocyanhydxic  add, 

HJ>t(SCN).. 
Known  only  in  aqueous,  and  alcoholic  solu- 
tions. 

Ammonium  pUtinosulphocyanide, 

(NH4)«Pt(SCN)«. 
Sol.  in  H3O  and  alcohol. 

Barium ,  BaPt(SCN)4. 

Sol.  in  HtO  and  alcohol. 

Ferrous ,  FePt(SCN)«. 

Insol.  in  HjO  or  alcohol.  Not  attacked  by 
dil.  H^Oi,  HCl,  or  HNOa-fAq. 

Lead ,  PbPt(SCN).. 

SI.  sol.  in  cold,  decomp.  by  hot  H|0.  SoL 
in  alcohol. 

PbPt(SCN).,  PbO.  Insol.  in  H,0  or  alco- 
hoi.    Sol.  in  acetic  or  nitric  adds. 

Mercurous ,  Hg2Pt(SCN)4. 

Ppt.    Insol.  in  H,ay^OOgie 
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Potassium  plstiiiosiilpliocjaiiide, 

K,Pt(8CN)«. 

Sol.  in  12  pts.  HsO  at  60''.  Much  more 
eaaly  in  boili^  HsO,  and  still  more  easily  in 
hot  alcohol. 

+2HsO.  (Miolati  and  Bellucd,  Gass. 
Ch.  it.  1900, 80,  U.  592.) 

Silver  — ,  Ag,Pt(SCN)«. 

Insol.  in  H,0  or  K,Pt(SCN).-|-Aq.  Sol. 
in  cold  NH40H+Aq  and  in  KCNS+Aq. 

Sodram ,  Na :Pt(SCN)«. 

Sol.  in  HfO  and  alcohol. 

Platinosolphostaimlc  acid. 

See  under  Sulphostannate,  platinum. 

Platinosolphttrous  acid. 
See  Plttosulphurous  acid. 

Platinum,  Pt. 

Not  attacked  by  H,0,  HjSO*,  HCl,  or 
HXOi-hAq.  Slowly  sol.  m  aqua  regia.  or  a 
mixture  of  HBr  and  HNOi,  out  much  less 
easily  than  Au. 

Precipitated  Pt  is  remarkably  sol.  in 
HCl+Aq  in  presence  of  air.  (Wihn,  B.  1881, 
14.636.) 

Pure  Pt  foil  is  attacked  by  fuming  HCl 
under  influence  of  light,  but  not  in  the  dark. 
(Berthelot,  C.  R.  1904,  188.  1297.) 

Dil.  HCl+Aq  dissolves  10-15%  Pt  from 
active  Pt  black.    (WChlcr.  B.  1903, 86. 3482.) 

Cone.  HNOi  oxidises  Pt  black;  Pt  sponge, 
leas  easily:  sheet  Pt,  slightly.  (WOhlor, 
Dissert.  IWl.) 

Pt  in  m^sence  of  Hg  is  more  or  less  sol. 
in  eonc  HNOs.  (Taiugi,  €rasz.  ch.  it.  1903, 
88,  n.  171.) 

Pt  vess^  are  attacked  by  evaporating 
HNOt  therein.  (Jaunek  and  Meyer,  Z, 
anorg.  1913,  88.  71.) 

SI.  sol.  in  cone.  HsS04  containing  small 
amounts  of  nitrogen  oxides.  (Scheurer- 
Kcstner,  C.  R.  86.  10S2.) 

Pt  blade,  pptd.  by  formic  add,  is  easily 
sol.  in  boilinig  HsSOf.  (Deville  and  Stas, 
Paris,  1878.) 

Thin  sheet  Pt  is  attacked  by  boiling  HsS04 
containing  KsS04;  1  sq.  cm.  loses  0.01  g. 
in  1  hour  and  vdodty  oi  the  reaction  is  not 
accelerated  by  addition  of  HNOt.  Pt  black 
is  coox^iletely  dissolved  under  the  above  con- 
ditions m  60  hours.  (Dd^pine,  C.  R.  1905, 
141.  1013.) 

Further  data  on  solubility  of  Pt  in  HfSOi 
are  given  by  Dd4>me.  (C.  R.  1906,  142. 
631.) 

95%  HsSOi  dissolves  0.04  g.  Pt  from  com- 
mercial Pt  at  250-260''  in  28  hours.  (Con- 
roy,  J.  Soc.  Chem.  Ind.  1903,  28.  465.) 

See  abo  Quenessai.  (BulL  Soc.  1906, 
(3)  85.  620.) 


0.0038  g.  is  dissolved  by  10  cc.  of  boiling 
H,S04.  (McCoy,  Eighth  Inter.  Cong.  App. 
Chem.  1912.  2.) 

HCl+HNOa,  so  long  as  they  are  sufficiently ' 
dil.  or  the  temperature  is  so  low  that  they 
cannot  react  on  each  other,  have  no  action  on 
Pt.  Addition  of  CI  does  not  bring  about  re- 
action, but  a  few  drops  of  KNOs  or  NjOa-fAq 
bring  about  an  immediate  reaction.    (Millon.) 

Slowly  sol.  in  HI -fAq.  (Deville,  C.  R.  42. 
896.) 

Cone.  HtP04  attacks  Pt  when  heated  in 
presence  of  air,  but  not  in  its  absence.  (H6tt- 
ner.  Z.  anoig.  1908,  69.  216.) 

Pt  dissolves  easily  in  most  adds  when  they 
contain  HsOt.    (Fairly,  B.  1875,  8.  1600.) 

Slowly  sol.  in  boiling  FeCli-f  Aq.  (Saint- 
Pierre,  C.  R.  64. 1077.) 

FeCU  in  add  solution  is  without  influence 
onPt.    (Marie,  C.  R.  1908. 146.  476.) 

Pt  is  oompletdy  insol.  in  KCN+Aq. 
(RCeder,  Z.  Chem.  1866.  175.) 

Pt  is  attacked  by  boiling  cone.  KCN+Aq. 
(Deville  and  Debray,  C.  R.  82.  241.) 

SohibOity  of  Pt  in  10%  KCN+Aq  is  very 
small  at  ord.  temp.  (1.4  mg.  in  8  days)  but 
is  oondderably  greater  i^  baling  oono.  KCN 
+Aq.  (71.5  mg.  in  5  hours).  (Glaser,  Z. 
Elektrochem.  1903,  9.  15.) 

Pt  foil  is  dissolved  in  boiling  KCN+Aq 
(0.030  g.  for  1  cc.  in  1  hour).  CisoL  in  cola 
KCN+Aq.  (Brochet  and  Petit,  C.  R.  1904, 
C.  R.  188. 1255.) 

Sol.  in  RbCUl+Aq.  (Erdmann,  Arch. 
Pharm.  1894,  282.  30.) 

Insol.  in  liquid  NHf.  (Gore,  Am.  Ch.  J. 
1898,  20.  828.) 

Platinum  ammonium  compounds. 

Data  published  since  the  first  edition  of  this 
work  have  not  been  induded  in  this  edition. 

See—  . 

Platosamhie  comps.,  Ft<^H'  R 

Platosemidiamine  comps., 
p^^NH,.NH,.R 
R. 

Platotmmodiamine  conms., 
p,^NH,.NH,.R 
^'<NH,.R. 

PUtoduunine  comps.,  Pt<^|Jj  J^hJ  r 
Platososemiamine comps.,  Pt<n    ' 

Diplatodiamine  comps., 
Pt— NH,.NH,.R 

Pt— NHa.NHj.R 
Bromoplatinamine  comps., 

Chlorodatinamine  comps., 

CljPt  <^J*^         Digitized  by  GOOglC 
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Chloronitratoplatinamine  comps., 
Cl(NO,)Pt<^f  |;| 

lodoplatmamine  comps.,  IsP^<xh' R 
Hydrozyloplatiiiamlne  comps., 
(OH)J>t<Ng;i 

NitratopUtinaxnine  compa., 
(NO.).Pt<NH.R 

Sulphatoplatinamine  compa., 
SO*Pt<NH..R 

Bromoplatiiuemiduunlne  compa., 
Br,PtNHrNH,.R. 

Bromoiiitritoplatin«emuiiainme  compa., 
Br,(NO,)PtNH;.NH,.R. 

Chloroplatmaemidiamiiie  compa., 
Cl,PtNH,.NH,.R. 

ChlorohydroxylonitritoAemuiiamine  compa., 
Cl(OH)(NO,)PtNH,.NH,.R. 

ChloronitritopUtinAemuJiamiiie  compa., 
Cl,(NO,)PtNB(VNH,.R. 

lodopUtinsemuiiamine  compa., 
IjPtNfiTNHt.R. 

Hydrox]do«emtdiamme  compa., 
(OH),PtNH,.NH,.R. 

Bromoplatlnmonodiamine  compa., 
BrPt^NH,.NH,.R 

Bromohydroinrloplatiamanodiamine  compa. 
Br(OH)Pt<^g|;§^-^ 
ChloropUtinrTkmodiamine  compa., 

lodonitratoplatiiimoriodiamine  ooo^m., 

i(NO.)Pt<^;;g^-^ 

Hydroz]doplatmmonodtamme  compa., 
(Cim  p.^NH,.NH,.R 

Bromoplatin^iiamine  compa., 
RrPt^NH,.NH,.R 

BromocarbonatopUtiiKiiamiiie  compa., 
^^/>[Pt(NH,)R],. 

BromochloropUtindiamine  compa., 
BrClPt(NH,)4R,. 

Bromohydroz]dopUtixuiiamine  compa., 
Br(0H)Pt(XH,)4Rj. 

Bromomtratoplatinrfia mine  compa., 
Br(N0,)Pt(NH,)4Ri. 

Bromoaulphatoplatin^tamine  compa., 
Br,(S04)[Pt(NH,)4R«],. 

Carbonatochloroplatln(fiamine  compa., 
(CO,)ClJPt(NH,);&,),. 

Carbonatonitratoplatin^/amine  compa., 
(CO,)(NO,),lPt(N&)4R2li. 


Chloroplatiikiuunlne  compa., 
Cl,Pt(NHi)4R,. 

Chlorohydroigrloplatfairfiamlne  compa., 
Cl(aH)(NH,)4R,.  ^^ 

Chloroiodonlatinrffamfne  compa., 
ClIPt(NH,)4fc. 

ChloronitratopUtiiKiiamine  compa., 
Cl(N0,)Pt(NH,)4R,. 

Hydroxyioplatinrftamine  compa., 
(0H),Pt(NlC)4R,. 

Hydroxyloiiitrato(itamine  coxmia., 
(0H)(N0,)Pt(NH,)4R,. 

Hydrozyloaulphato(iiamme  comps., 
(OH),SO4fPt(NH04Ri],. 

lodopUtindiamine  compa.,  ItPt(NHi)«R2. 

lodonitritoplatim^tamme  compa., 
I(N0,)Pt(Nfi,)4R,. 

Nitratoplatinrffamine  compa., 
(N0,)^Pt{NH,)4R,. 

Nitritopla tinrftamin e  compa., 
(N0,),Pt(NH,)4R,. 

Suli^toplatiiKiiamiiie  conma., 
(S04)Pt(Nfi7)4R,. 

lododipUtmamine  compa., 
T_Pt<NH,.R 
^    V<NH,.R 
I    L^NH,.R 
^    *^^<NH,.R. 

Bromocitplatlndiamine  compa., 
Br-Pt<NH|.NH,.R 

Rn— U^NH,.NH,.R 

HydrozylodiplatiiKiiamine  compa., 
(0H),Pt,(NH,)iR4. 

lododipUtindiamine  compa., 
I,Pt2(Nl5)sR4. 

Nitratodiplatinrf?amine  compa., 
(N0,),Pt,(NH,)Jl4. 

Platin^rtamine  conmt., 
J.  p,^NH,.NH,.NHrS 
^«^<NH,.NH,.NH,.R. 

Tefraplatinamine  compa.,  Pt4(NHi)tRi». 

Qctoplatinamine  compa.,  Pti(NHt)i«Ra». 

Platinum  andmonide,  PtSbs. 
(Chriatofle,  1868.) 

Platinum  araenide,  PttAsi. 
(Tivoli,  Gail.  ch.  it.  U.  487.) 
PtAss.    Min.  SperryliU,    SI.  attacked  by 
aqua  regia.    (Wells,  Sill.  Am.  J.  (3)  87.  67J 

Platinum  araenic  hydroxide  (?),  PtAaOH. 

IdboI.  in,  and  slowly  decomp.bv  HsO  and 
alcohol,  fcasily  deoomp.  by  HCl+Aq;  not 
attacked  by  HNO|+Aq.  Sol.  in  aqua  regva; 
not  attacked  by  cold  cone.  HsS04,  but  de- 
oomp. on  heat^.,4'|1ye^Gaaa.  ch.  H.  14. 
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ULtnnim  potasshim  azoimide. 
Ppt.    ^cplodes  violently  even  in  aq.  solu- 
on.     (Curtiufl,  J.  pr.  1898,  (2)  58.  304.) 

latmum  boride,  PttBt. 
Very  slowly  sol.  in  aqua  regia.    (Martius, 
.  109.  79.) 

latinous  bromide,  PtBrs. 

Insol.  in  H,0.  Sol.  in  HBr-f  Aq.  SI.  sol. 
I  KBr+Aq.    (Topsoe,  J.  B.  1866.  274.) 

latinic  bromide,  PtBr^. 

Not  dddquescent;  sol.  in  HsO.  (Mever 
nd  Ztlblin,  B.  18.  404.) 

SI.  sol.  in  H,0.  100  g.  PtBr4-f  Aq  sat.  at 
ty  contain  0.41  g.  PtBr4.  (Halberstadt,  B. 
7.  2962.) 

Easily  sol.  in  HBr-fAq;  si.  sol.  in  HCJI,0, 
f-Aq.  Sol.  in  considerable  amount  in  K  or 
^H^«  oxalate +Aq. 

Very  si.  sol.  in  alcohol  or  ether,  also  in 
Jycenne.     (Halberstadt.) 

'latinic  hydrogen  bromide. 
See  Bromoplatinic  add. 

^tinous  bromide  carbonyl. 
See  Carbonyl  platmotis  bromide. 

^latinic  bromide  with  MBr. 
See  Bromi^tinate,  M. 

natinum  carbide,  PtCs. 

Hot  aqua  regia  dissolves  out  neariy  all  the 
*t.    (Zeise,  J.  pr.  aO.  209.) 

^atfnom  carbon  disulphide,  PtCSi. 
See  Platinum  sulphocarbide. 

^latimtm  fiumodilofide,  PtCl+^sO. 

Easily  sol.  in  HCl;  mod.  sol.  in  hot  dil. 
ItSO«  without  decomp.  (Sonstadt,  Proc. 
::hem.  Soc.  1898,  14.  179.) 

mutinous  chloride,  PtCli. 

Insol.  in  H,0,  cone.  H1SO4,  or  HNO,.  Sol. 
a  hot  HCl+Aq  with  exclusion  of  air.  (Ber- 
elius.) 

Insol.  in  alcohol  or  ether;  sol.  in  NH^OH-f 
Iq.  (Raewsky,  A.  ch.  (3)  22.  280.)  Sol.  in 
AfUA  regia  with  formation  of  PtCU. 

Insol.  in  cold  cone.  Kl-f  Aq,  but  sol.  when 
leated.    (Lassaigne.  A.  ch.  (2)  61. 117.) 

SI.  sol.  in  liquid  NH,.  (Gore,  Am.  Ch.  J. 
898,  aO.  828.) 

Insol.  in  acetone.  (Fidmann,  C.  C.  1899, 
I.  1014.) 

lUtinmn  (richloride,  PtCli. 
SI.  soL  in  cold,  more  sol.  in  hot  HtO. 
PartiaDy  hydrolyzed  by  boiling  with  HsO. 


Insol.  in  cold  cone.  HCl.  Sol.  in  hot  cone. 
HCl  with  decomp. 

Sol.  in  Kl-f  Aq.  (WChler,  B.  1909,  42. 
3961.) 

Platinic  chloride,  PtCU. 

Not  deliquescent.    Very  sol.  in  HjO.    (Pul- 
lineer,  Chem.  Soc.  61.  420.) 
Sp.  pr.  of  aqueous  solutjion  containing: 

5        10  16        20        25  %  PtCl4, 

1.046  1.097  1.153  1.214  1.285 

30        35        40        45        50  %  PtCU. 
1.362  1.450  1.546  1.666  1.785 
(Precht,  Z.  anal.  18.  512.) 

Insol.  in  done.  HaS04.    (Dimias.) 

SI.  sol.  in  liquid  NH,.  (Gore,  Am.  Ch.  J. 
1898,  aO.  828.) 

Sol.  in  alcohol  and  ether;  sol.  in  anhydrous 
acetone.    (Zeise,  A.  38.  34.) 

Insol.  in  ether.  (WiUstfitter,  B.  1903,  36. 
1830.) 

SI.  sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014:  Naumann,  B.  1904,  37.  4328.) 

+HtO.  Sol.  mHiO.  (Gutbier  and  Hein- 
rich,  Z.  anorg.  1913,  81.  378.) 

+4HiO.  Sol.  in  H,0.  (Pigeon,  C.  R. 
1891, 112.  792.) 

-f  5HiO.  Not  deliquescent.  Sol.  in  HiO  or 
HCl-fAq. 

Composition  is  probably  HjPtCUO-f  4HiO. 
(Norton,  J.  pr.  110.  469.)  • 

+7H,0.    Sol.  in  HfO.    (Pigeon.) 

+8H,0.  (Blondel,  A.  Ch.  1906,  (8)  6. 
98.) 

Platinic  thalUum  chloride,  Tl,PtsClsHs04. 

Ppt.;  insol.  in  HtO.  (Miolati,  Z.  anorg. 
1900,  22.  460.) 

Platinous  hydrogen  chloride. 
See  Chloroplatinous  acid. 

Platinic  hydrogen  chloride. 
See  Chloroplatinic  acid. 

Platinous  chloride  urith  MCI. 
See  Chloroplatinite,  M. 

Platinic  chloride  with  BlCl. 
See  Chloxoplatinate,  M. 

Platinous  phosphorus  chloride. 
See  Phosphorus  platinous  chloride. 

Platinic  phosphorus  chloride. 
See  Phosphorus  platinic  chloride. 

Platinous  chloride  carbonyl. 
See  Caibonyl  pU^^^^c^^gl^ 
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PUtinum  chloride  hydrozylamine, 
Pt(NH,OH),CU. 

Ppt.     Sol.   in  alcohol  and  in  ether.    De- 
comD.  in  aq.  solution. 

Pt(NH^H)4Cl2.     Sol.  in  H,0.     (Uhlen- 
huth,  A.  1900,  811.  124.) 

Platinous  chloride  stdphocarbamide, 
PtCl,,  4CS(NH2)j. 
SI.   sol.   in  HjO;  very  sol.  in  hot  HiO; 
decomp.  si.  on  boiling.     (Kumakow,  J.  pr. 
1894,  (2)  60.  483.) 

Platinum  chloroiodide,  PtCUhf 

Very  deliquescent.     (Kammerer,  A.  148. 

329.) 

PtClIj.  Insol.  in  HjO.  SI.  sol.  in  alcohol. 
Sol  in  KOHH-Aq,  from  which  it  is  pptd.  by 
HjSO*.    (Mather,  Sill.  Am.  J.  27.  257.) 

Platinum  chloronitride,  PtNCl. 
(Alexander,  C.  C.  1887.  1264.) 

Platinous  cyanide  vrith  MCN. 
See  Platinocyanide,  M. 

Platinous  fluoride,  PtF,^?). 

Insol.  in  H,0.     (Moissan,  A.  ch.  (6)  84. 

287.) 

Platinic  fluoride,  PtF4. 

Deliquescent.  Sol.  in  HjO  with  immediate 
decomp.  into  Pt04H4  and  HF.  (Moissan,  C. 
R.  109.  807.) 

Platinous  hydroxide,  PtOjHi. 

Sol.  in  HCl,  HBr,  and  H,SO,-fAo,  but 
not  in  other  oxygen  acids.  Decomp.  by 
boiling  KOH+Aq.  (Thomsen,  J.  pr.  (2)  16. 
344.) 

When  freshly  pptd.  is  insol.  in  dil.  HNOi 
and  H1SO4,  and  m  HCjHiOj;  sol.  in  cone. 
'  HNO,  and  HtS04.  Very  sol.  in  HiSOi  and 
HCl.  After  drying,  is  insol.  in  cone.  HNOi 
and  HjS04.  (W6hler,  Z.  anorg.  1904,  40. 
424.) 

Platinic  hydroxide,  Pt(0H)4. 

Easily  sol.  in  dil.  acids  and  in  NaOH-|-Aq. 
(Topsofe,  J.  B.  1870.  386.) 

Nearly  insol.  in  acetic  acid.    (Ddbereiner.) 

Insol.  in  all  adds  except  oonc.  HCl  and 
aqua  regia.  ^Wdhler,  Z.  anorg.  1904,  40. 
438.) 

-hH,0.  Ppt.  (Pro8t,BuU.Soc.(2)44.256.) 

Insol.  in  2N-H,S04  and  dil.  HNO.-fAq: 
mod.  sol.  in  oonc.  HNO,,  H,S04, 2N-HC1  and 
NaOH-fAq.    (Wdhler.) 

4-2H2O.  Easily  sol.  in  dil.  acids,  even 
acetic  acid,  and  in  NaOH-fAc^.      (Topsog.) 

Insol.  in  acetic  add;  si.  sol.  m  2N-H1SO4 
and  HNOi:  easUy  sol.  in  HCl,  and  NaOH-f 
Aq.    (W5hler.) 


PUtinoplatinic  hydroxide,  Ptfit,  9HaO. 
Ppt.    (Prost,  Bull.  See.  (2)  46.  156.) 
Pt»On,  llHjO.    Ppt.     (Proet.) 

Platinum  hydroxylamine  comps. 

See— 

Platodioxamine  comps.,   Pt(NHaO)iRs. 

Flatospxamine     comps.,    Pt(NH«0)sRt. 

Platosoxamine-amine  comps., 
Pt(NH,0),NH,R,. 

Platinous  iodide,  Ptis. 

Insol.  in  HiO,  adds,  or  alcohol.  (Laasaigw, 
A.  ch.  (2)  61. 113.) 

Difficultly  sol.  in  Na,SO,-f  Aq.     (Topeof 

Gradually  decomp.  by  hot  HI+Aq  of  1.03^ 
sp.  gr.,  also  by  hot  KI-f-Aq.  Ptl4  being  dis- 
solved out  and  Pt  left  behind.  Not  attacked 
by  oonc.  H,S04,  HCl,  or  HNO,+Aq,  ta 
gradually  deoomp.  by  KOH  or  NaOH+Aq 
(Lassaigne.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1889, 
II.  1014.)  I 

Platinic  iodide,  Ptl4. 

Insol.  in  H,0.    Sol.  in  NaOH  or  NajCOiT 
Aq,  HjSO,,  or  Na,SO.+Aa.    Sol.  in  HI+Aq 
or  alkali  iodides 4- Aq.    Sol.  in  alcohol,  wid 
partial   decomp.     Not   attacked    by   addi . 
(Lassaigne,  A.  ch.  (2)  61. 122.)  ' 

Very  sol.  in  liquid  NHi.  (Gore,  Am.  Ql  J 
1898,  aO.  828.) 

Sol  in  alcohol.  (BeUud,  C.  C.  190S,  L : 
625.) 

Platinic  iodide  with  ML 
See  lodoplatinate,  M. 

Platinum  nitride  chloride,  PtNCl. 
See  Platinum  chloronitride. 

Platinous  oxide,  PtO. 

Sol.  in  HjSOt+Aq.  Insol.  in  other  adi 
(Ddbereiner,  Pogg.  28.  183.)    , 

Sol.  in  cone.  HsS04;  easily  m  cone.  HO* 
Aq.    (Storer's  Diet.)  «,       ,    . 

Very  si.  sol.  in  HQ+Aq.  SI.  boI.  m  aqa* 
regia.    (WOhler,  B.  1903, 86. 3482.) 

Platinic  oxide,  PtOj. 

Insol.  in  adds,  even  aqua  regia.  (WaUff. 
Dissert,  1901.) 

Platinum  ^rtoxide,  PtOi 

Unattacked  by  dil.  H,S04,  HNO,  or  aceU' 
acid.  Sol.  with  decomp.  m  dil.  and  oonc  HO. 
cone.  H,S04  or  cone.  HNO,.  (Wdhler,  K 
1909,  42.  3329.) 

Platinum  «e«guioxide,  PtiOj-fxHtO. 

Insol  in  dil.  sol.  in  cone.  HtSO*.  SI.  soL  a 
hot  dil.  HNO,.  Sol.  in  HCl.  Sol.  in  oonc 
alkaU  hydroxides-f  Aq.    (WOhler,  B.  1909,  U 
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+2HsO.  Insol.  in  HNOi  and  HsSOt. 
InaoL  in  alkalies  +Aq,  also  cold  dil.  HCl+Aa. 
SoL  in  aqua  reda.  (Dudley,  Am.  Ch.  J. 
1902   88.  66.) 

+5H,0.  (Delaine,  BuU.  Soc.  1910,  (4) 
7. 103.) 

PlatinopUtinic  oxide,  Pts04. 

Not  attacked  b>r  long  boiling  with  HCl, 
HNO»,  or  liqua  regia.  (J5rgensen,  J.  pr.  (2) 
16.  344.) 

Does  not  exisf.  (We^hler,  Z.  anorg.  1904, 
40.  460.) 

PUtiaiim  ozychloride,  3PtO,  PtCls  (7). 

Sol.  in  HCl,  and  in  KOH-f  Aq.  (Kane, 
Phil.  Trans.  1842.  298.) 

PtCl,(OH),-H,PtCl,0,.  (JSrgensen,  J. 
pr.  (2)  16.  345.) 

SPtOs,  2Ha+9HsO.  Insol.  in  ooki  H|0; 
deeomp.  on  bdling.  Slowly  soL  in  HCl. 
(Blondel,  A.  ch,  1905,  (8)  6. 100.) 

Platinitm  ozysttlphide,  PtOS. 
See  Platinum  sulphydroxide. 

Platinum  phosphide,  PtPs. 

Insol.  in  HCl-fAq.  Sol.  in  aqua  regia. 
(SchrOtter,  W.  A.  B.  1849.  303.) 

PtPtHj.  Insol.  in  HjO,  and  HQ+Aq. 
(Cavaszi,  Gacz.  ch.  it.  18.  324.) 

PtP.  Insol.  in  aqua  regia.  (Clark  and 
Joslin.) 

PtiP.  Sol.  in  aqua  regia.  (Clark  and 
Joelin.) 

PtsPi.  Partially  sol.  in  aqua  regia.  (Clark 
and  Joslin,  C.  N  48.  385.) 

Attacked  very  slowly  by  aqua  regia. 
Rapidly  sol.  in  molten  alkidies.  (Granger, 
C.  N.  1898,  77.  229.) 

Completely  sol.  in  aqua  regia  if  the  action 
sufficiently  prolonged,  though  with  difficulty. 
(Granger,  C.  R.  1893,  188.  1285.) 

Platinum  (iiselenide,  PtSes. 

Ab  PtSs.  (Minozzi,  Chem.  Soc.  1909,  96. 
(2)  899.) 

Platinum  /riselenide,  PtSei. 

ffl.  attacked  by  hot  cone.  HNOs;  not  at- 
tacked by  cold  oonc.  HQ+Aa;  slowly  sol. 
in  aqua  regjUi  and  Clt+Aq;  insol.  i^  CSt. 

Platinom  sOidde,  PttSi. 

Sol.  in  hot  aqua  regia.  (Vigouroux,  C.  R. 
1896,  188.  117.) 

PtjSi,.    (Colson,  C.  R.  94.  27.) 

PtJSit.  Slowly  deoomp.  by  aqua  regia. 
(Ouyaid,  Bull.  Soc.  (2)  S».  511.) 

PtSi.  In8ol.inHNO|,H,S04,HF,andHa. 
Completdy  sol.  in  aqua  regia.  (Lebeau  and 
Novitsky,  C.  R.  1907,  146.  241.) 


Pladnum  sulphydroxide,  PtOS+HsO« 
PtS(OH),. 
Deeomp.  easily  into — 
PtAOjH,^^  O  3^  =  PtOS+}4H,0.  H,0 

cannot  be  removed  without  decomposing  the 
compound,    (v.  Meyer,  J.  pr.  (2)  16.  1.) 

Platinous  sulphide,  PtS. 

Not  attacked  by  boiling  acids,  aqua  regia, 
or  KOH-f  Aq.    (B6ttger,  J.  pr.  2.  274.) 

Sol.  in  large  excess  of  (NH4)iS-hAq. 

PlatinopUtinic  sulphide,  PtsSi. 

Not  attacked  by  HCl  or  HNO,-f  Aq,  and 
only  dowly  by  aqua  regia.  (Schneider,  Fogg. 
188.607.) 

PUtinic  sulphide,  PtSt. 

AnhydrofUB.  Aqua  regia  attacks  si.,  other 
acids  not  at  all.    (Davy.) 

Hydrated  Insol.  in  HCl-fAq;  si.  sol.  in 
boiling  HNOi-f  Aq.  Sol.  n  aqua  regia. 
(Fresenius.)  Sol.  in  alkali  sulphides,  hydrates 
and  carbonates -fAq.  (Berzelius.)  Very  si. 
sol.  in  (NH4)sS-f  Aq.    (Claus.) 

Insol.  in  NH4CI,  or  NH4N0,-f  Aq. 

1  pt.  PtCl*  in  100  pts.  H  0+25  pts.  HCl  is 
not  pptd.  by  HjS.    (Jleinsch.) 

Difficultly  sol.  in  alkali  sulphydroxides4- 
Aq,  but  more  easily  in  presence  of  SnS,  • 
Sb^,,  AstS,,  or  SnS,.     (Ribau,  C.  R.  86. 
283.) 

Platinum  sulphide,  PtftS«,  or   Te^raplatinum 
sulphoiOatinate,  4PtS,  PtSt. 
Deeomp.  on  moist  air,  but  not  attacked  by 
acids!    (Schneider,  J.  pr.  (2)  7.  214.) 

Platinum  sulphides  wUh  MtS. 
See  Sulphoplatinate,  M. 

Platinum  sulphocarbide,  PtC^S,. 

Not  attacked  by  hot  HCl,  HNO,+Aq, 
slightly  by  aqua  regia.  (SchOtzenberger, 
C.  R.  111.  391.) 

Platinum  telluride,  PtTe. 

Deeomp.  by  fused  oxidizing  agents;  slowly 
sol.  in  cone.  HNOa.  (Roessler,  Z.  anorg. 
1897,  16.  407.) 

Platinum  dttelluride,  PtTes. 

Insol.  in  boiling  cone.  KOH-f  Aa;  slowly 
sol.  in  boiling  cone.  HNOi;  deeomp.  by  fused 
oxidizing  agents.    (Roessler.) 

Plato-. 

See  aUo  Plathio-.gitizedbyCiOOQlc 
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Platoamidosulphonic  acid. 

Potasshim  platoamidosulphoiuite. 
KJ»t(OT[iS0,)4+2Hj0. 
Very  b1.  sol.  in  cold  HsO;  sol.  in  10  pis. 
boiling  H|0.     (Ramberg  and  St.  Kahlen- 
berg/B.  1912,  46.  1514.) 

Sodium  ,  Na,(Pt(NH,80,)4+4H,0. 

Veiy  sol.  in  H|0.  (Ramberg  and  St. 
Kahlenberg.) 

PlatO(itaiiiine  bromide,  Pt[(NH,),Brl2-h 
3H,0. 
Easily  sol.  in  H,0.    (Cleve.) 

carbonate,  Pt(N,H«),COi+HjO. 

Sol.  in  H,0.    (Peyrone,  A.  61.  14.) 
Pt(N2H.C0^)j.    SI.  sol.  in,  but  decomp. 

by  boiling  with  HjO  into — 

aesgutcarbonate. 

More  sol.  than  preceding  salt.  (Reiset,  C. 
R.U.711.) 

chloride,  Pt[(NH,),Clj2  +H,0. 

"Reiset's  first  chloride."  Sol.  in  4  pts. 
H,0  at  16.5^  and  in  leas  hot  H,0.  Insol.  in 
alcohol  or  ether.    (Reiset,  A.  ch.  (3)  11.  419.) 

As  sol.  in  NHiCl+Aq  as  in  HjO;  insol.  in 
'  absolute  alcohol;  si.  sol.  in  dil.  alcohol:  venr 
sol.  in  dil.  HCl+Aq.  (Peyrone,  A.  ch.  (3)  12. 
196.) 

cuprous  chloride,  Pt(NHa)4Cls,  CujCU. 

Sol.  in  H2O,  and  pptd.  from  HjO  solution 
by  alcohol.    (Buck ton.)  , 

cupric  chloride,  Pt(NH,)4Cls,  CuCU. 

SI.  sol.  in  cold,  decomp.  by  hot  HjO  into 
Pt(NHa)4Cl2,  Cu,Cl,.  (Buckton,  Chem.  Soc. 
6.  218.) 

Nearly  insol.  in  HjO;  easily  sol.  in  warm 
HCl-f  Aq;  insol.  in  alcohol.  (Millon  and 
CommaiUe,  C.  R.  67.  822.) 

Millon  and  Commaille's  salt  is 
Cu(NHi)4Cli,  PtClj,  cuprammonium  chloro- 
platinite. 

lead  chloride,  Pt(NH,)4Cl,,  PbCU. 

Sol.  in  hot,  much  less  in  cold  HjO.  Insol. 
in  HCl+Aq  or  alcohol.  (Buckton,  Chem. 
Soc.  6. 213.) 

mercuric  chloride,  Pt(NH3)4Clj,  HgCli. 

Easily  sol.  in  hot  HjO,  much  less  in  cold. 
Insol.  in  HCl+Aq.    (Buckton.) 


Platodiamine  chloroplatinate,  Pt(NHi)4Clt, 

PtCl4. 

Ppt.    Insol.  in  HsO.    (Cossa,  Gau.  ch.  it 
17.  1.) 


chloroplatimte,  Pt(NH,)4Cl,,  PtCli. 


zinc  chloride,  Pt(NH,)4Cl,,  ZnCl,. 

Easily  sol.  in  hot  HjO.    Insol.  in  alcohol. 
(Buckton.) 


(Magnus'  green  salt.)  Insol.  in,  and  not  de- 
comp. by  HjO,  HCl-f  Aq,  or  alcohoL  (Mag- 
nus.) 

Slowly  sol.  in  boiling  NH40H-f  Aq  and  is 
cone.  NH4  salts+Aq.  (Reiset,  A.  ch.  (3)  IL 
427.)  ♦ 

Almost  as  sol.  in  (NH4)iCX)i-f  Aq  as  in 
NH40H-fAq.  Sol.  in  hot  PtCU  +  Aq.  (Re- 
set.) 

Not  decomp.  by  boiling  KOH,  dil.  HQ,  or 
H,S04+Aq,  but  easily  by  HNO,+Aq. 
(Gros,  A.  27. 245.) 

chromate,  Pt(NH,)4Cr04. 

Scarcely  sol.  in  HjO.    (Cleve.) 

dichromate,  Pt(NHi)4Cr,0r. 

SI.  sol.  in  HsO.  Insol.  in  alcohol.  Sol.  in 
KOH+Aq.     (Buckton,  Chem.  Soc.  6.  213.) 

nUtinous  cyanide,  Pt(NHa)4(CN),, 

PtTCN),. 
SI.  sol.  in  cold,  easily  in  boiling  HjO:  sol. 
_  KOH,  HCl,  and  dil.  H,S04-f-Aq  without 
decomp.,  but  cone.  HjS04  decompoeea. 

potassium  f  errocyanide, 

Pt(NH,)4K,[Fe(CN).],+3Hrf). 

hydroxide,  Pt[(NH,),OH],. 

"Reiset's  first  base."  Easily  sol.  in  H|0 
SI.  sol.  in  alcohol. 

iodide,  Pt[(NH,),I,l. 

SI.  sol.  in  cold,  more  easily  in  hot  HsO,  but 
slowly  decomp.  on  boiling.    (Reiset.) 

nitrate,  Pt[(NH,)tNO,],. 

Sol.  in  about  10  pts.  boiling  HjO.  InsoL  cr 
but  si.  sol.  in  alcohol.  (Peyrone,  A.  ch.  (3^ 
12.203.) 

nitrate    sulphate,    [Pt(NH,)4NOJ,S0«, 

Pt(NH,)4S04. 
Very  easily  sol.  in  HjO.    (Carlgren,  Sv.  V 
A.  F.  47.  310.) 

nitrite,  Ptl(NH,),NO,l,-f  2H,0. 

Efllorescent.  Very  sol.  in  hot  or  cold  HjO. 
Insol.  in  90%  alcohol.    (Lang.) 

pUtinous  nitrite,  Ptl(NH,),NO,],, 

Pt(NO,),. 
Scarcely  sol.  in  cold,  somewhat  more  easily 
in  hot  H,0.    Not  attacked  by  cold  dil.  adds. 
More  sol.   in   NH40H4-Aq   than  in   HjO. 
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lUtodiamlne     phoipiuite,     Pt(NtH«)tHP04 
+H,0. 
Rather  difficultly  sol.  in  oold,  and  very 
laolyinhotHA   (Cleve.) 

Ptl(NA)P04(NH4)7l„    4NH4H,P04+ 

Very  easily  aol.  in  HjO  with  deoomp.  into — 
Pt(N»HaiJK)4)t,  2NH4H,P04+9H,0. 

^uoh  more  sol.  in  HsO  than  the  preceding. 

omp.  (Cleve.) 

sulphate,  Pt(NH,)4S04. 

Sol.  in  32  pto.  HsO  at  IQ,^'*;  more  easily 
irhen  heated.   (Rdset.) 

Sol.  in  50-60  pts.  boiling  HsO;  less  in  cold 
IsO;  insol.  in  alcohol.    (Cleve.) 

tttlphate,  add,  Pt[(NH,),S04Hl,-hHsO. 

Deoomp.  by  HsO  or  alcohol  into  neutral 
alt. 

3Pt(NH,)4S04,  H,S04-f  HsO.  Sol.  in  HjO. 
Cleve.) 

tiilphite,  Pt(NH,)4S0,. 

Nearly  insol.  in  cold  HjO.  (Bimbaum^  A. 
A2.  143.) 

Ptl(NH,),S0,Hl,+2H,0.  Ppt,  Sol.  in 
ICl-fAq.    (Cleve.) 

platf^'^m*  sulphitej 

3Pt(NH,)4SO,,  PtSO,-h2HsO. 
Scarcely  sol.  in  cold  HsO;  sol.  in  190  pts. 

[,0  at  100*.    Easily  sol.  in  warm  HCl-f-Aq 

ith  deoomp.    (Peyrone.) 
-f  4HsO.    (Carlffr^ Sv.  V.  A.  F.  47.  308.) 
2Pt(NH,)4SO,,    PtSO,,  H,SO,    Insol.  in 

>ld  HsO  or  alcohol.   Scarcely  sol.  in  hot  HsO. 

^ejrrone.) 

—  snlpliocyanide,  Pt(NH,)4(CNS)s4-HsO. 
Very  sol.  in  HsO.  Solution  is  decomp.  on 
ding.    (Cleve,8v.V.A.H.10,9.7.) 

^-  aiatinoaa  tnlphocyanido, 

Pt(NH,)4(CN8)s,  Pt(CNS),. 

roL  in  HsO  and  alcohol;  sol.  in  dil.  HCIH- 
(Buckton,  Chem.  Soc.  18.  122.) 

^tofiMmoduunine  chloride,  Pt^^f^ 
kasfly  sol.  in  HsO.    (Cleve.) 

jlOfwonoduuBine  chloroplatinite 

f  odermtehr  soL  in  cold,  but  more  easily  in 
HiO.   (Cfleve.) 

^iilt«ta.PtggjJg;^*+HsO. 
bMly  aol.  in  HiO.    (Cleve.) 


FUtofiumodiamine  sulphate,  Pt^^*)*S04. 

Easily  sol.  in  cold,  but  much  more  in  hot 
HsO. 

PlatOMmMlwmine  bromide,  Pt<gJJ^'^*' 

Sol.  in  HsO.    Easily  sol.  in  NH^H+Aq. 

(Cleve.) 

chloride,  Pt<^«^*^^ 

(Peyrone's  chloride.)  Sol.  in  387  ptA.>HsO 
at  0^  and  26  pto.  at  100°  (Cleve);  in  33  pto.  at 
100*.    (Peyrone.) 

Sol.  in  NH40H-f  Aq;  v«y  si.  sol.  in  HCl  or 
HsS04+Aq;  more  eacoly  in  HNOt-fAq;  sol. 
"^  ,  A.  ch. 


in  alkali  carbonates +Aq 
(3)  12.  193.) 


(Peyrone, 


PUtosemuitaiiilne  chlofotulphiifoiis  add, 

Pt<gH.)^.H 

Easily  sol.  in  HsO.    (Cleve.) 

Ammonium  platosemicfiamine  chlorotolphite 

pUtosemuiiamine  tolphite, 
p^^(NH,),S0,NH4,  p^<^H,)sS0,NH4^ 

2Hs0. 
Easily  sol.  in  HsO.    Insol.  in  alcohol. 

(Cleve.) 

PUtOdemidtamine  cyanide, 

Pt(CN)(NH,),CN. 
Easily  sol.  in  HsO.    (Qeve.) 

platinous   cyanide,   Pt(CN)(NHi)sCN, 

Pt(CN),(?). 
Ppt. 

hydroxide,  Pt<5^^*^'^^ 

Not  known. 

iodide,  Pt<^^*^»^ 

SI.  sol.  in  boiling  HsO.    (Cleve.) 

—  nitrate  r(NH*).NO. 

Moderately  sd.  hi  HsO.    (Ctere.) 

—  nitrite,  Pt^O^')«NO. 

Very  sL  sol.  in  cold,  more  easily  in  hot  HsO. 

—  ozaUte,  Pt(NH,)sCs04. 
(Cleve.) 
-f2HsO.    (Qeve.) 


•  sulphate,  Pt< 


(NHs), 


>S04. 


Very  si.  soL  even  in  hot  HsO.   (CI 
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PUt08«m»(2ii]iiJne  sulphocyanide, 

Pt(SCN)(NH,)^N. 
Easily  sol.  in  wann  HfO,  but  solution  soon 
decomposes. 

Platosemtdiamine  sulphurous  acid. 

Ammonium  platosemidiamine  sulphite, 

Very  sol.  in  HtO.    (Cleve.) 

Bwium ,  PtrSO,)((NH,),SO,lBa,  BaSO,. 

Ppt.   (Cleve.) 

Silver .  Pt(SO,Ag)[(NH,),SO,AgI, 

AgjSO,. 
Ppt.    (Cleve.) 

Dtplatodiamine  chloride,  Ptt(NHt)4Clt. 
Insol.  in  HiO. 

hydroxide,  Pt,(NH,)4(0H),+H,0. 

Insol.  in  H2O. 

nitrate,  Ptt(NHi)4(N0i)i. 

Insol.  in  HjO.    (Cleve.) 

sulphate,  Pti(NHi)4S04. 

Insol.  in  H,0.   (Cleve.) 

Platobromonitrous  acid. 

Potassium  platobromonitrite,  KtPt(NOs)tBr 
Tf2H,0r 

Sol.  in  about  3  pts.  cold,  and  2  pts.  boiling 
H,0.    (Vdses,  A.  ch.  (6)  29.  194.) 

KiPt(NO,),Br,-|-H,0.  Sol.  in  1  pt.  cold, 
and  still  less  hot  HtO.  Insol.  in  alcohol. 
(Vftaes.) 

Platochloronitrous  add. 

Potassium  chloronitrite,  KtPt(N02)iCl  + 
2H,0. 

Sol.  in  about  3  pts.  cold,  and  2  pts.  boiling 
H,0.    (Vdzes,  A.  ch.  (6)  29.  178.) 

K|Pt(NO,)iCli.  Sol.  in  about  3  pts.  cold, 
and  2  pts.  boiling  HsO.    (V^es.) 

Platochlorosttlphurous  add. 
See  Chloroplatosulphurous  add. 

Platoiodonitrous  add,  HtPt(NOt)sIt. 

Known  only  in  solution.  (Nilson,  J.  pr.  (2) 
31.  172.) 

Aluminum  datoiodonitrite,  Als[Pt(NOs)sIs]i 
-f27H,0. 
Easily  sol.  in  H,0.    (Nilson.) 

Ammonium ,  (NH4)iPt(NOt)«It-l-2HiO. 

Sol.  iA  HsO;  decomp.  on  heating. 


Barium     platoiod<mitrlte,     BaPt(NO,)J,+ 
4H,0. 
Very  sol.  in  HjO. 

Cadmium ,  CdPt(NO,),I,+2H,0. 

Easily  sol.  in  H,0. 

C«sium ,  CsiPt(NO,),i,-f  2H,0. 

Easily  sol.  in  H,0. 

Caldum ,    CaPt(N0,),I,-|-6H^. 

Very  easily  sol.  in  HjO. 

Cerium ,  Cei[Pt(NO,)iIJ,-f  18H,0. 

Easily  sol.  in  HjO. 

Cobalt ,  CoPt(NO,)iI,-f8H,0. 

Sol.  in  H,0. 

Didymium ,  Di,[Pt(NOi),IJ,-|-24H/). 

Sol.  in  H,0. 

Erbium ,  Er,[Pt(N0,)iI,],+18  H,0. 

SoLinHjO. 

Ferrous ,  FePt(N0,),I,+8H,0. 

Sol.inHjO.  I 

Ferric ,  Fe,[Pt(N0,),IJ,-|-6H^. 

Sol.  in  H,0. 

Landianum ,    La,[Pt(NO,),IJ,-|-24H/^ 

Sol.  in  H,0. 

Lead ,  basic,  PbPt(NO,)  J,,  Pb(OH)^ 

Insol.  in  HjO. 

Littiium ,    LiJPt(N0,),I,+6H,0. 

Very  sol.  in  HjO. 

Magnedum ,     MgPt(NO,),I,  -|-8HjO. 

Sol.  in  H,0. 

Manganese ,  MnPt(NOf),I,-f-8H,0. 

Sol.  in  H,0. 

Mercurous ,    bade,    2HgfPt(N0l)Jl^  I 

Hg,0-h9H,0.-  j 

Insol.  in  HsO. 


Nickd ,  NiPt(NO,) J,+8H,0. 

Sol.  in  HtO. 

Potasdum ,  K,Pt(N0,)Jt-l-2H/). 

Sol.  in  HtO  i^  all  proportions. 
Very  soL  in  dconol. 

Rubidium ,  Rb,Pt(N0t)iIi-h2H/). 

Sol.  in  H,atized  by  VjOOgie 
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Sihrer  platolodoiiitrite,  Ag,Pt(NO,)  Ji. 
Insol.  in  H,0. 

Sodium ,  Na,Pt(NO,)tIi-f 4H,0. 

Very  sol.  in  HjO. 

Strontium ,  SrPt(NO,)  J,-f  8H,0. 

Sol.  in  HiO. 

Thi^nium ,  Tl,Pt(N0,)2l,. 

Insol.  in  HtO. 

rttrium ,  Y,[Pt(NO,)Jd,-f  27H2O. 

SoJ.  in  HiO. 

Zinc ,  ZnPt(NO,) Js-f 8H,0. 

Sol.  in  H,0. 

rnplatooctonitrosylic  acid,  H4Pt,0(NO,)8, 
(Nilson,  J.  pr.  (2)  16.  241.) 

Potassium  ^nplatooctonitrosylate. 
See  under  Platonitiite,  potassium. 

PUtooitrous  acid,  H,Pt(N0,)4. 

Sol.  in  H,0  or  alcohol.  (Lang.  J.  pr.  88. 
U9.) 

Is  called  "Platotefranitroeylic  acid''  by 
Nilson. 

Uuminum    platonitrite,    Al,[Pt(N0,)4ji-t- 

Sol.  in  H,0. 

Al,(OH),[Pt(NO,),U),-|-10H,O.  SI.  sol. 
n  cold,  easily  in  hot  HtO  and  alcohol.  (Nil- 
on,  B.  9.  1727.) 

kmmoninm  pUtonitrite,   (NHOjPtfNO,)*-!- 
2HjO. 

Moderately  sol.  in  cold  H,0.    (Nilson,  B. 

larium  platonitrite,  BaPt(NO,)4+3H,0. 

SL  sol.  in  cold,  very  sol.  in  hot  H,0. 
Lang.) 

Cadmium  pUtonitrite,  CdPt(NO,)4+3HiO. 
Easily  sol.  in  HfO.    (Nilson.) 


I  pUtonitrite,  Cs,Pt(N0i)4. 
Resembles  K  salt. 

:alcinm  platonitrite,  CaPt(NO,)4+5H,0. 
Very  soL  in  H,0.    (Nilson.) 


platonitrtte,  Ce,[Pt(N0,)4],-f  18H,0. 
SoL  in  HA    (Nilson.) 

luomium  diplatonitrite, 

Cr,(OH),[Pt(NO0j4O,-f24H,O. 
SoLinHjO.    (Nilson.) 


Cobalt  platonitrite,  CoPt(NOi)4+8H20. 
Easily  sol.  in  HjO.    (N  ilson.) 

Copper  platonitrite,  CuPt(NO04-f3H,O. 

Sol.  in  H2O.    (Nilson.) 

3CuPt(NO,)4,  CuO-f  18H,0.    Decomp.  by 
HjO.    (Nilson.)  ^     ^ 

Didymium    platonitrite,    Di,[Pt(N0,)4ji-f 
18HjO. 

Deliquescent;  sol.  in  HjO. 

^'**^^rx^*^°^*^*«»  Er,[Pt(NO,)4],-f9,  and 
21x1  tO. 

Deliquescent;  sol.  in  HtO. 

Glucinum    diplatonitrite,    GUPt(NOi),],0+ 
9Hi0. 

SI.  sol.  in  cold  H,0. 
Indium  djlatonitrite,   In(0H)j[Pt(N0,),]40, 
SI.  sol.  in  H,0. 

^•"o^t/^JP^^'^*^®^    Fe,[Pt(NO,),]«0,-f 
3OH2O. 

SI.  sol.  in  cold,  easily  in  hot  HtO. 

Landianum   platonitrite,   Lat[Pt(N02)4],-f 
18HtO. 

Deliquescent;  sol.  in  HtO. 

Lead  platonitrite,  PbPt(NOt)4+3HtO. 
SL  sol  in  HtO.    (Nilson.) 

LitWum  platonitrite,  LitPt(N0,)4-f  3HtO. 
SI.  deliquescent;  easUy  sol.  in  HtO. 

Magnesium  platonitrite,  MgPt(NO,)4+5H,0. 
Easily  sol.  in  HtO. 

„  Jiese    platonitrite,    MnPt(N0t)4-f 

Sol.  in  HtO. 

Mercurous  platonitrite,  HgtPt(N0t)4,  HgtO. 
Nearly  insol.  in  HtO.  (Lang,  J.  pr.  88. 415.) 
+HtO.    Nearly  insol.  in  H,0.    (Nilson.) 

Nickel  pUtonitrite,  NiPt(NOt)4-f8HtO. 
EasQy  soL  in  HtO.    (Nilson.) 

Potassium  platonitrite,  K^t(N0t)4. 

Sol.  in  27  pts.  HtO  at  15**;  more  easily  sol. 
m  warm  HtO.    (Lang,  J.  pr.  88.  415.) 
-f2HtO.    Efflorescent.    (Lang.) 
KtH4Pt,0(NOt)e-f3HtO.    Very  si.  sol.  in 
cold  (0.01  mol.  in  1 1.  at  16'),  but  very  easily 
m  hot  HA   <V^e8,  A.  ch.  (6)  29. 162.) 
^K4Pt,0(NOt)8-|-2H^^ed  t)^LjflaCte?h^nn 
HtO.    (Nilson.)  3«      ^         -^ 
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Potassium  pUtonitrite  bromide. 

See  I%tibromoattrite  and  platobromooi- 
trite,  potassium. 

Potassium  platonitrite  chloride. 
See  I%ti-  and  platochloronitrite,  potassium. 

Potassium  plat  nitrite  hydrogeii  ddorido, 
K,Pt(N0,)4,  HCL 
SoL  in  HtO.   (MiolAti,  Ait.  line.  Rend. 
1896,  (5)  6,  U.  358.) 

Potassium  platonitrite  iodide. 
See  I%ti-  and  platoiodonitrite,  potassium. 

Potassium  platonitrite  nitrogen  duudda, 
KsPtrNOi)*,  2N0,. 
Violently    decomp.    by    HsO.      (Midati, 
AtU  lincTRend.  1896,  (5)  f ,  II,  8li6.) 

Rubidium  olatonitrite,  Rbs(Pt)(N0t)4,  and 
+2H,0r 
Very  slowly  aoL  in  ooki,  more  eaaity  in 
warm  HtO.    (Nilson.) 

SOyer  platonitrite,  AgtPt(N0t)4. 
Very  si.  sol.  in  cold,  easily  in  hot  HtO. 

Silver  diplatonitrite,  AgtPtt(N0t)40. 
Insol.  inHtO.    (Nilson.) 

Sodhun  platonitrite,  NatPt(N0t)4. 
Easily  sol.  in  HtO. 

Strontium  platonitrite,  SrPt(NOt)4+3HtO. 

Somewhat  si.  sol.  in  cold  HtO,  but  easily 
sol.  in  warm  HtO. 

ThalUum  platonitrite,  TltPt(N0t)4. 
Very  si.  sol.  in  HtO.    (Nilson.) 

Yttrium    phitonitrite,    Yt[Pt(NOt)4ri-f9,    or 
21H|0. 
Sol.  in  HsO. 

Zinc  pUtonitrite,  ZnPt(NO,)4-|-8H,0. 
Sol.  in  HjO. 

Platodiozamine  chloride, 
Pt(NH|O.NH,OCI)t. 
Easily  sol.  in  HtO.     (Alexander,  A.  246. 
239.) 

chloropUtinite,    Pt(NH,O.NH,OCl)t, 

PtCl,. 
Sol.  in  warm  HCl+Aq.    Insol.  in  cold  HtO 
or  alcohol;  very  si.  sol.  in  hot  HtO.    (Alex- 
ander.) 

hydroxide,    Pt(NH<O.NH,0)t(OH),. 

Insol.  in  QtO  or  alcohol.  Easily  soL  in  HCl 
or  HNO|-f  Aq.  Difficultly  sol.  in  hot  dil. 
HtS04H-Aq.    (Alexander.) 


Platodtozamine  oxalate, 
Pt(NH,O.NHiO)tCt04. 
Insol.  in  cold  HtO,  aloohol,  or  organic  acids. 
(Alexander.) 

^osphate,  Pti(NH/).NH|0)i,(P04)t-^ 

3H,0. 
Ppt.    (Alexander.) 

sulphate,  Pt(NH<0.NH/))S04+HA 

SI.  sol.  in  HsO.    (Alexander,) 

Platosamine  bromide,  Pt(NHaBr)t. 

SI.  sol.  even  in  hot  HtO.    (Cleve.) 

chloride,  Pt(NH,Cl)s. 

''  Reiset's  second  chloride."  Sol.  in  140  pti 
HsO  at  100^    (PejTone,  A.  61.  ISO.) 

Sol.  in  130  pts.  HsO  at  100%  and  4472  pa 
atO*.    (Cleve.) 

Easily  sol.  in  NH40HH-Aq,  HNOt,  or  aqu 
regis,  with  decomp.  Sol.  in  KCN  +Aq|vitii 
evolution  of  NH|.     (Cleve.) 

ammonium  chloride,  Pt(NH|Cl)t, 

2NH4CI. 
SI.  sol.  in  cold,  easily  in  hot  HtO:  insoL  in 
alcohol;  sol.  in  NH4OH  or  (NHOtOOi+Aq. 
(Grimm,  A.  99.  75.)  l 

Platosamine  chlorotulphurous  add,       I 
p,NH,Cl 
^^'^NH.SO.H. 
Easily   soL   in   HtO   without   decomp. 

(Cleve.) 

Ammonium  platosamine  chloroaulphite, 

Pt(NH,Cl)NHtSOJ^H4+HsO. 

Sol.  in  HsO.    (Peyrone,  A.  61.  180.) 

Platosamine  cyanide,  Pt(NHiCN)t. 
Quite  easily  sol.  in  HtO  or  NH/)H+A4. 

(Buckton.) 

hydroxide,  Pt(NH<OH),. 

''Reiset's  second  base.''  VefyaoLinHiU 
(OdUng,  B.  3.  685.) 

iodide,  Pt(NHa),. 

Very  si.  sol.  in  HsO.  SoL  in  cdd  NH/)H- 
Aq  to  form  platodiamine  iodide.    (Cleve.) 

nitrate,  Pt(NH,NOi),. 

Moderately  sol.  in  hot  H|0.  Sol.  is 
NH40H+Aq  with  combination.  (Reiset,  S 
ch.  (3)  11. 260 

nitrite,  Pt(NH,NOi),. 

Very  si.  sol.  in  cold,  eaaily  in  hoi  BA 
Insol.  in  alcohol.    (Lang.) 
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PlatOMiniiiA  platHuras  nitrite,  Pt(NH|NOs)t, 
Pt(NO0t. 

fflowiy  and  si.  sol.  in  oold,  more  easily  sol.  in 
hotHsO. 

Eztremdy  si.  sol.  even  in  cono.  acids;  more 
soLinNH40H+AqthaninHtO.    (Lang.) 

ozide»  Pt(NHt)fO. 

InaoL  in  HaO  or  NHiOH+Aq.    (Reiset.) 

ozaUte,    Pt(NH,),H,(C,04)t+2H,0. 

Ppt.     (Cleve.) 

talpluite,  Pt(NHi),S04+HiO. 

S1..8oi.  in  cold,  more  easily  in  hot  HsO. 

tolpliite,  Pt(NHi),SO,-hH,0. 

Easily  sol.  in  HsO.    (Cleve.) 

tnlpliocyttiide,  Pt(NH,SCN),. 

Insoi.  in  HtO;  can  be  cryst.  from  alcohol; 
not  attacked  by  HCl  or  Hs30«+Aq.  (Buck- 
ton.) 

Very  sol.  in  hot  H,0.    (Cleve.) 

tilyer  talphocyanide, 

Pt(NH,),Ag4(SCN).. 
(Cleve.) 

Platosamine  tulphiirotts  add, 
Pt(NH,SO,H),. 
Exists  only  in  its  salts. 
See  PUtosamlne  stslphite. 

ae  sulphite, 


Pt(NH^,NH4),. 
Sol.  in  HtO.    Insol.  in  alcohol 

Bariain  nlatosamine  stslpbite, 
Pt(5^,),(SO,),Ba-|-3H,0. 
Ppt.    (Cleve.) 

Cobidt ,    Pt(NH,),(SO,),CO+ 

6H,0. 
Very  si.  sol.  in  H,0.     Sol.  in  HCl+Aq. 

Copper    ,    Pt(NH,),(SOi),CuH- 

5H/). 
Very  si.  sol.  in  H,0;  sol.  in  HCl+Aq. 


Sodium  nUttofamine  sulphite, 

Pt(NH,S0,Na),+5J^,0. 
Sol.  in  HsO.    100  com.  sat.  solution  at  20"* 
contains  5.52  g.  cryst.  salt.    (Haberland  and 
Hanekop,  A.  246. 235.) 


Silver  - 
Ppt. 

Unm]1- 
Ppt. 

Zinc  — 


-,  Pt(NH,SO,Ag)s+HsO. 
-,  Pt(NH,),(SO,),UOs-hHsO. 
-,  Pt(NH,)s(S0,)sZnH-6H,0.  ' 


Lead- 


Ppt. 


Manguiese 

-f4HsO. 
Ppt.   SI.  sol.  in  HsO. 


,  Pt(NH,)s(SO,),Pb+HsO. 
,    Pt(NH,),(SO,),Mn 


Vkkel 

81.  sol.  in  HsO. 


-,  Pt(NH,),(S0,),Ni-h7H,0. 


Ppt.   Very  si.  sol.  in  HsO.    (Cleve.) 

Platosoeemtiainine  poti^wium  chloride, 

Pt^j^*^,  KCl-hHsO. 

Very  sol.  in  HsO;  insol.  in  alcohol.  (Cossa, 
B.  28.  2507.) 

PUtosozamine  chloride,  Pt^^H^l. 

Sol.  in  HsO.  Much  less  sol.  in  HsO  than 
platodioxamine  chloride.  (Alexander,  A. 
246.  239.) 

PUtosozamine  amine  chloride, 

,>,NH,0.NH,C1 

^^NHlNHsOQ. 
Easily  sol.  in  H^O.    Insol.  in  alcohol  and 
cone.  HCl+Aq.     (Alexander,  A.  246.  239.) 

chloroplatinite,  PtjJgl^^HScP^^^* 

Ppt. 

Platotiilphttroiis  acid. 

Ammonium  platosulphite,  (NH4)fPt(SOt)4+ 
3HsO. 
Sol.  in  HsO.  VBimbaum,  A.  189.  170.) 
(NH4)sPt(SO,)s-fHsO.   Sol.  in  HsO.    (Lie- 
big,  Pogg.  17.  108.) 

Ammonium  platosulphite  chloride, 
(NH4)sPt(S0,)s,  2NH4CI. 

Sol.  in  HsO.    (Bimbaum.) 

PtClSOJl,  2NH4CI.  Deliquescent;  sol.  in 
HsO.     (Bimbaum,  A.  162.  143.) 

See   also  Chloroplatosulphite,  ammonium. 

Potassium  platosulphite,  K«Pt(SOs)4+4HsO. 
SI.  sol.  in  cold,  easily  in  hot  HsO.    Much 

more  sol.  than  tne  Na  salt.    (Bimbaum,  A. 

189.  168.) 

-f3HsO.    (Lang,  J.  pr.  88.  415.) 

6KsO,  2PtO,   lOSOs.     SI.  sol.  in  HsO. 

(Claus,  J.  B.  1847-48.  453.) 

KsPt(so,)T^Soi.  iriiiC^sjOOgie 
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saver  pl8tosuli»hite,  AgsPt(S0t)4. 

Ppt.  Very  sol.  in  oold  NH40H-fAq. 
(Lang.  J,  pr.  88.  415.) 

Sodium  platosulpbite,  Na«Pt(S0i)4. 

Very  si.  sol.  in  cold,  somewhat  more  easily 
in  hot  H2O.  Not  decomp.  by  boiling  KOH  or 
NaOH+Aq.  Gradually  sol.  in  fNH4)iS  01 
K2S-|-Aq.  Insol.  in  NaCl-f  Aq  or  alcohol. 
(Litton  and  Schnedermann,  A.  42.  316.) 

H-l^/^HjO. 

+7H,0. 

Na,PtfS0,H)4.  Moderately  sol.  in  HjO. 
(Litton  and  Schnedermann.) 

Platothiosulphuiic  acid. 

Sodium  platothiosulphate,  NaJ^S20s)4+ 
10H,6. 

Very  sol.  in  HjO  (Schottl&nder,  A.  140. 
200.) 

PtSjO,,  4Na,S,O,-|-10HjO. 

PtS,0,,  6Na,S,0,+19H,0. 

2PtiSaO,,  7NaAOi+18H,0.  (Jochum, 
C.  C.  1886.  642.) 

Plumbic  acid. 

Barium  plumbate,  BasPb04. 

Insol.  in  HtO.  Sol.  in  HCl+Aq  with 
evolution  of  CI.  Sol.  in  acids  in  presence  of  a 
reducing  substance.  (Kassner,  Arch.  Pharm. 
228.  109.) 

Calcium  plumbate. 

Insol.  in  HsO.  HNOi+Aq  dissolves  out 
CaO.    fCrum,  A.  66.  218.) 

Ca,Pb04.  Properties  as  Ba2Pb04.  (Kass- 
ner, Arch.  Pharm.  228.  109.) 

H-4H20.  Easily  decomp.  by  HNO,. 
(Kassner,  Arch.  Pharm.  1894,  282.  378.) 

Calcium  hydrogen  plumbate,  HtCaPbsOf . 

Fairly  stable;  slowly  sol.  in  HNO|  in  the 
cold.    (Kassner.) 

Calcium  lead  or^plumbate,  CaPbPb04. 

Insol.  in  HjO.  Sol.  in  HCl.  HNOi.  acetic 
and  other  acids  cause  a  separation  of  PbOj. 
(Kassner,  Arch.  Pharm.  1903,  241.  147.) 

Copper  metoplumbate,  CuPbOi. 

Decomp.  by  acids.  Insol.  in  NH4OH  -f  Aq. 
Acetic  acid  dissolves  Cu.  (Hoehnel,  Arch. 
Pharm.  1896,  234.  399.) 

Lead  m^toplumbate,  PbPbOi. 

Identical  with  lead  sesquioxide.  (Hoehnel, 
Arch.  Pharm.  1896,  234.  399.) 

Manganese  mefaplumbate. 

Decomp.  by  acids.  (Hoehnel,  Arch.  Pharm. 
1896,  234.  399.) 


Potassium  plumbate,  KsPbOt+3H,G. 

Very  deliquescent.  Decomp.  by  pure  H/) 
into  PbO,  and  KOH.  Sol.  in  KOH  +  Aq  with- 
out decomp.    (Fremy,  J.  Pharm.  (3)  3. 32.) 

Silver  imstoplumbate,  AgsPbO<. 
Ppt.    (GrUtaner,  Arch.  Pharm.  1895,  283. 

518.) 

Sodium  plumbate. 

Sol.  in  HsO  with  decomposition.  SI.  sol.  in 
alkaUes+Aq.    (Fremy,  A.  ch.  (3)  12.  490.) 

Sodium  metoplumbate,  Na2PbOt+4HtO. 

Decomp.  by  HtO;  insol.  in  alcohol.  (Hoeb- 
nel.  Arch.  Pharm.  1894,  232.  224.) 

Strontium  plumbate,  Sr2Pb04. 

Properties  as  BatPb04.  (Kassner,  Arch. 
Pharm.  228.  109.) 

Zinc  metoplumbate,  ZnPbO|-|-2HsO. 

Decomp.  by  dil.  acids;  insol.  in  HjO. 
(Hoehnel,  Arch.  Pharm.  1896,  284.  398.) 

Plumbotts  acid. 

Calcium  plumbite. 
SI.  sol.  in  HA    (Karsten,  Scher.  J.  f.  575.) 

Potassium  plumbite,  PbO,  xKtO.   * 
Known  only  in  solution. 

Silver  plumbite,  AgtPbOs. 

Insol,  in  H,0,  NH40H+Aq  and  KOH+ 
!  Aq:  sol.  in  HNOt  and  aoetio  acia;  and  in  eooe. 
H,S04,  HI,  and  HF.  (BuUnheimer,  B.  189^ 
'31.  1288.) 

-I-2H1O.  Insol.  in  HjO.  Decomp.  on  air. 
.(Kratwig,  B.  16.  264.) 

tSodium  plumbite. 

Known  only  in  solution. 

Potasaium,  Kt. 

Violently  decomposes  HjO  or  alcohol. 
Insol.  in  hydrocarbons.  Sol.  with  violent 
action  in  acids. 

Solubility  in  fuaed  KOH  at  %\ 


t° 

Q.  K  sol.  in  100  g.  fused  KOH 

480 
600 
660 
700 

7.8-8.9 
3     -4 
2    -2.7 
0.6-1.3 

(Hevesy,  Z.  Elektrochrtn.  1909,  16.  534.) 

Sol.  in  liquid  NH,.    (Seely,  C.  N.  28.  169); 
(Franklin,  Am.  Ch.  J.  1898,  20.  829.) 
1  gram  atom^|^9|^]g^  ^^issolves  in  4.74  mol. 
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liquid  NH|  at  0**;  in  4.79  mol.  at  —60*;  in 
4.82  mol.  at  —100**.    (Ruff,  B.  1906,  89.  839.) 

Insol.  in  liquid  COj.  (Blichner,  Z.  phys. 
Ch.  1906,  64.  674.) 

Slowly  sol  in  ethylene  diamine.  Insol.  in 
ethyl  amine  and  in  secondary  and  tertiary 
amines.  (Kraus,  J.  Am.  Chem.  Soc.  1907, 
29.  1561.) 

Potassium  acetylide,  KtCt. 

(Moiasan,  C.  R.  1898,  127.  917.) 

Potassiuiii  acetylide  acetylene,  Ksd,  CsHs. 
(Moissan,  C.  R.  1898,  127.  915.) 

Potassium  smalgamB. 

HgJC,  Hg*K,  HgK,  HgioK,  Hg„K  and 
HgitK.    (Gunt«.  C.  R.  1900,  131.  183.) 

Hg,4K.  Stable  up  to  0**.  Can  be  cryst. 
from  Hg  without  decomp.  below  0*. 

HgjiK.  Stable  from  0**  to  71**  or  73^  Can 
be  cryst.  from  B[g  without  decomp.  at  any 
temp,  between  these  limits. 

HgiftK.  Stable  from  71**  or  73-75*.  Can 
be  ciyst.  from  Hg  without  decomp.  at  any 
temp,  between  these  limits.  (Kerp,  Z.  anorg. 
1900,  25.  68.) 

Potassium  amide,  KHjN. 

Decomp.  by  water  or  alcohol.  Insol.  in 
hydrocarbons. 

Potassiam  ammonickelate,  NisN^Kt,  6NH|. 

Decomp.  by  HjO.  SI.  sol.  in  liquid  NH|. 
(Bohart,  J.  phys.  Chem.  1915,  19.  559.) 

Potassiam  ammonoargentate,  AgNHK,  NHt 
or  AgNH,,  KNH,. 
Ppt.,  deoonip.  in  the  air.    Decomp.  by  HjO 
or  by  liquid  NH|  solutions  of  acids.    (Frank- 
hn,  J.  Am.  Chen^.  Soc.  1915,  37.  855.) 

Potassium  anunonobarate,  BaNK,  2NHt. 

Hydrolyzed  by  HtO.  Insol.  in  liauid  NHt. 
Decomp.  •  and  dissolved  in  a  solution  of 
NH^NO,  in  liquid  NH,.  (Franklin,  J.  Am. 
Ch«n.  Soc.  1915,  87.  2297.) 

Potassium    ammonocadmiate,    Cd(NHK)ty 
2NH,. 
Ppt.    (Franklin,  Am.  Ch.  J.  1912,  47.  310.) 
Cd(NHK),.   2NH,.     Decomp.    by   H2O. 

Insol.  in  liquid  NH|.    (Bohart,  J.  phys.  Chem. 

1915,  19.  542.) 

Potassium  ammonocalciate,  CaNK,  2NH|. 

H^rdrolyaed  by  HtO.  Readily  sol.  in  a 
solution  of  NH4NO1  in  liquid  NH|.  (Frank- 
lin, J.  Am.  Chem.  Soc.  1915,  37.  2300.) 

Potassium  smmonocuprite,  CuNKs,  3NH|. 
Very  sol.  in  liquid  NH|. 
CuNK,,  2NH,. 


CuNKs,  NHt.  (Franklin,  J.  Am.  Chem. 
Soc.  1912,  34.  1503.) 

CuNK,,  2HNH,.  Ppt.  (Franklin,  Am. 
Ch.  J.  1912,  47.  311.) 

Potassium  ammonomagnesate,  Mg(NHK)s. 
2NH,. 
SI.  sol.  in  liquid  NHt.    Rapidly  hydrolysed 
by  H2O.    (Franklin,  J.  Am.  Chem.  800. 1913, 
35.  1463.) 

Potassium  ammonoplumbite,  PbNK,  2HNHt. 
Completely  hydrolyaed  by  action  of  water 
vapor.  Violently  decomp.  by  H,0  or  dil. 
acids.  Sol.  in  uquid  NHt.  (Franklin,  J. 
phys.  Chem.  1911, 16.  519.) 

Potassium  ammonostannate,  Sn(NK)s,  4NHt. 
Decomp.  by  HjO.  Readily  sol.  in  HCH- 
Aq.  SI.  sol.  in  liquid  NHt.  Readily  sol.  in  a 
solution  of  NH  J  m  liquid  NHt.  (Fitzgerald, 
J.  Am.  Chem.  Soc.  1907,  29.  1696.) 

Potassium  ammonostrontiate,  SrNK,  2NHt. 
H^rdrolyzed  vigorously  by  HjO.     Sol.  in 
solutions  of  NHiNOt  in  liquid  NHt.    Insol. 
in  liquid  NHt.    (Franklin,  J.  Am.  Chem.  Soc. 
1915,  37.  2299.) 

Potassium  ammonotballate,  T1NK|,  4NHt. 

S^isitive  to  action  of  air  or  moisture.  Vio- 
lently decomp.  by  H2O  or  dil.  acids.  Mod- 
eratdy  sol.  in  liquid  NHt  at  20**,  more  sol. 
at  hi^er  temp,  and  much  less  sol.  at  lower 
temp.  Decomp.  by  liquid  NHt  solutions  of 
acids.  (Fnmklin,  J.  pnys.  Chem.  1912,  16. 
689.) 

Potassium  ammonotitanate,  (N)  TiNHK. 

Vigorouslv  hydrolyzed  by  HtO.  Insol.  in 
liquid  NHt  solutions  of  either  potassium 
amide  or  NHiBr.  (Franklin,  J.  Am.  Chem. 
Soc.  1912,  34.  1500.) 

Potassium  ammonozincate,  Zn(NHK)t, 
2NHt. 

Decomp.  by  water.  SI.  sol.  in  liquid  NHt. 
(Rtzgerald,  J.  Am.  Chem.  Soc.  1907, 29. 663.) 

Di^mp.  by  HtO.  Sol.  in  dilute  adds. 
SI.  sol,  in  liquid  NHt.  SoL  in  solutions  of 
ammonium  f^dts  in  liquid  NHt.  (Franklin, 
Z.  anorg.  1907,  55.  195.) 

Potassium  arsenide,  KtAs. 
(Hugot,  C.  R.  1899.  129.  604.) 
K^\S4.    (Hugot.) 

Potassium  arsenide,  ammonia,  AsKt,  NHt. 
Nearly  insol.  in  liquid  NHt.    (Hugot.) 
K,As4,NH,.    (Hugot.)  .yi^oOgie 
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Potassium  azoimide,  KNt. 
Stable  in  aq.  solution. 

46.5  pts.  are  soL  in  100  pts.  HtO  at  10.5^ 
48.9     "    "     "    "    100    "  H,0     "  15.6. 

49.6  "    "     "    "   100    "  H,0     "  17. 
0.1376    "    "     "    "   100    "  abe.  alcohol  at 
16*. 

Insol.  in  pure  ether.    (Curtius,  J.  pr.  1898, 
(2)  68.  280.) 

Potassium  bromide,  KBr. 

Solubility  of  KBr  in  100  pts.  Rfi  at  f". 


40 


PU.  KBr 


53.48 
64.52 
74.63 


60 

80 

100 


Pts.  KBr 


85.35 
93.46 
102.0 


(Kremers,  Fogg.  97. 151.) 
SolubiUty  of  KBr  in  100  pts.  HtO  at  f". 


—13.4 
—  6.2 
0 
+3.4 
5.2 
12.65 
13.0 
13.3 
18.3 
26.05 
30.0 
37.9 


Pm.  KBr 


46.17 
49.57 
53.32 
55.60 
56.63 
61.03 
61.17 
61.45 
64.11 
68.31 
70.35 
74.46 


43.15 
45.45 
50.5 
54.8 
60.15 
66.75 
71.45 
74.85 
86.5 
97.9 
110.0 


Pts.  KBr 


77.0 
77.73 
80.33 
82.78 
85.37 
88.22 
90.69 
92.25 
97.28 
102.9 
110.3 


Solubility  is  represented  by  a  straight  line 
of  the  formula  54.43 -|-0.5128t.  (Coppet,  A. 
oh.  (5)  30.  416.) 

100  pts.  KBr-f  Aq  sat.  at  15-16**  contain 
39.06  pts.  KBi.    (v.  Hauer,  J.  pr.  98.  137.) 


Sdubility  of  KBr  in  100  pts.  HsO  at  hi«^ 
temp. 

t« 

Pts.  KBr 

140 
181 

120.9 
145.6 

41.5+0.1378t   from   30*   to   120^.     (fitwd, 
C.  R.  98.  1432.) 

Solubility  of  KBr  in  100  g.  H|0  at  f". 


(Tilden  and  Shenstone,  Phil.  Trans.  1884. 23.) 
Sat.  solution  boib  at  112''.    (Kremers.) 

Sat.  KBr+Aq  contains  at: 
—12*'      —10**       +3**       32**       39** 
31.0        31.5       35.7       41.6      47.7%  KBr, 

55**  77**        140**      173**      220** 

45.5         48.7       54.1      58.5"     61.6%  KBr. 
(fitard,  A.  ch.  1894,  (7)  2.  639.) 

If  solubility  S-pts.  KBr  in  ICO  pts.  solu- 
tion, S-34.5+0.2420t  from  0'  to  40%  S- 


10.5 
10 
3.5 
0 
-5 
-8 
-11.5 


O.  KBr. 


62.1 
60.7 
55.5 
52.6 
50.1 
47.5 
45.3 


-10.5 


-11 

-10. 

•10 

•  8.5 

•  8 

•  6.5 


O.  KBr. 


44.9 
41.8 
39.7 
35.7 
31.2 
25.0 


(Meusser,  Z.  anorg.  1905,  44.  80.) 

68.74  g;.  KBr  are  sol.  in  100  g.  H«0  at  25V 
(Amadon  and  Pampanini,  Rend.  Ac.  lixie. 
1911,  V,  20.  473.) 

Sp.  gr.  of  KBr+Aq  at  19*. 


%KBr 

8p.gr. 

%KBr 

Sp.fr. 

5 

1.037 

30 

1.256 

10 

1.075 

35 

1.300 

15 

1.116 

40 

1.366 

20 

1.159 

45 

1.432 

25 

1.207 

•• 

... 

(Gtflaoh,  Z.  anal.  8.  285.) 

Sp.  gr.  of  KBr+Aq  at  15**  oontainins: 
5  10         20  30  36%  KBr. 

1.0357     1.074     1.1583     1.2553     1.3198 
(Kohh^usch,  W.  Ann.  1879.  1.) 


Sp.i 

IT  of  KBr-hAq  at  t**. 

Q.  KBrdis. 

solved  in  100  f . 

H,0 

Q.  KBr  in  100 
f.  of  the 
aoluUon 

t» 

8p.fr. 

4.166 
11.111 
25.000 

42.867 

4 
10 
20 
30 

14.5 
15.7 
16.5 
16.0 

J  0291 
1.0763 
1.1625 

1.2580 

(de  Lannoy,  Z.  phys.  Ch.  1895,  18.  460.) 

KBr-f  Aq  containing  6.99%KBr  has  ap, 
gr.  20720**  -  l.a521.  (Le  Blano  and  Rohland, 
Z.  phys.  Ch.  1896,  19.  278.) 


Sp.gr, 

of  KBr+Aq  at  20. 5*. 

Normality  of 
KBr+Aq. 

G.  KBr  inlOO  f. 
of  solution 

Sp.  fr.  f  H* 

4.29 
3.01 
2.00 
1.00 

37.97 
28.83 
20.49 
11.03 

1.3449 
1.2407 
1.1629 
1.0815 

(Oppenheimer,  Z.  phys.  J^^l^,  ST.  452.) 
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Sohibifity  of  KBr+NH«Br  at  26^ 


%KBr 

%  NHiBr 

66.81 

0.0 

66.42 

0.64 

63.66 

2.46 

61.68 

6.13 

44.12 

16.29 

34.73 

26.22 

26.23 

34.76 

26.03 

38.14 

23.22 

41.78 

22.23 

43.26 

17.W 

48.08 

0.0 

67.73 

8p.fr 


1.3766 
1.3746 
1.3733 
1.3721 
1.3711 
1.3716 
1.3763 
1.3763 
1.3766 
1.3777 
1.3766 
1.3763 


(Fock,  Z.  Kryst.  Min.  1807,  88.  367.) 


SolubOity  in  KNOi+Aq. 


1  litre  of  the  aolutum  oontaina 


•t  14.5« 


MoLKNOs 


0.0 
0.362 
0.706 
1.235 


Mol.  KBr 


4.332 
4.156 
4.003 
3.939 


•t26.2« 


Mol.  KNOs 


0.0 
0.131 

0.527 
0.721 
1.090 
1.170 
1.504 


Mol.  KBr 


4.761 

4.72 

4.61 

4.54 

4.476 

4.44 

4.375 


(Touren,  C.  R.  1900,  180.  911.) 
See  aUo  under  KNOi. 


100 pts.  KBr+KCl+Aq  sat.  at  15-16*  oon- 
tain  37.55  pts.  of  the  two  salts;  10.0  pts. 
KBr+KI+Aq  sat.  at  15-16''  contain  57.96 
pts.  of  the  two  salts;  100  pts.  KBr+KCl  + 
KI+Aq  sat.  at  15-16''  contain  57.88  pts.  of 
the  three  salts,    (v.  Hauer,  J.  pr.  98.  137. 


SohibOity  of  KBr+KCl  in  HsO  at  26'' 


%KBr 

%KCI 

8p.«r. 

65.81 

0.00 

1.3756 

53.15 

2.34 

1.3700 

50.36 

4.66 

1.3648 

45.46 

8.26 

1.3544 

37.96 

13.66 

1.3320 

32.48 

16.69 

1.3119 

31.80 

21.39 

1.2689 

14.07 

25.09 

1.2466 

4.75 

29.17 

1.1977 

0.00 

31.13 

1.1756 

(Foek,  Z.  Kiyst.  Min.  1897,  88.  357.) 


Solubility  of  KBr+KCl  in  H,0  at  t*. 


-14 

-13.7 

-13.5 

-7 

+5.2 

+6 

10 

21 

26 

30 

32 

39 

47 

62 

65 

71. 

73 
102 
162 
160 
168 
225 


Sat.  solution  oontains 


%  KCl 


10.7 


10.7 

li!3 
11.0 
10.8 
11.2 

liio 


12.0 
11.8 
12.8 
13.2 
12.6 

\i\7 


%  KBr        %  toUl  salt 


18.8 


19.8 

22!6 
23.7 

25!5 

26!6 

36!8 
31.2 
29.9 
31.7 
32.9 
35.8 
40.6 
42.3 

45!6 


29.5 
29.4 
29.5 
30.5 
34.4 
33.9 
34.7 
35.3 
36.7 
39.4 
38.6 
39.8 
41.8 
42.2 
41.8 
43.7 
44.7 
48..  6 
53.8 
54.8 
55.0 
59.7 


(£tard,  A.  ch.  1894,  (7)  8.  281.) 
Sohibility  of  KBr+KCl  in  HtO  at  26*. 


O.  per  100  r  HiO. 


KBr 


68.47 
62.26 
68.50 
62.46 
46.42 
38.70 
26.62 
12.94 
0.0 


KCl 


0.0 
6.43 
8.46 
12.48 
17.17 
21.23 
25.88 
31.02 
36.12 


ind  Pampanini,  A 
1911,  80,  n.  476 


) 


Solubility  in  KQ+Aq  at  25. 2^ 


1  Utre  of  the  solution  contains 

Mol.  KCl 

Mol.  KBr 

0.0 

4.761 

0.67 

4.22 

0.81 

4.15 

1.35 

3.70 

1.48 

3.54 

1.61 

3.42 

1.70 

3.34 

2.46 

2.50 

3.775 

0.525 

(Touren,  C.  R.  1900,  180.  1252.) 
See  also  under  KQiized  by  ^^OOglC 
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By  repeatedly  heating  KBr-f  Aq  sat.  at  15- 
16**  with  KI  and  cooling  to  15**,  nearly  all  the 
KBr  can  be  separated,    (v.  Hauer.) 

100  pts.  H2O  sat.  with  KBr  at  16**  dissolve 
13.15  pts.  KI,  but  on  addition  of  more  KI, 
KBr  is  pptd.  (van  Melckebeke,  C.  C.  1872. 
586.) 

Solubility  in  Kl-f  Aq  at  t**. 


-22 
-19 
-6 
-1.6 
+3 

13.6 

25 

44.2 

61 

66 

70 

80 

93 
116 
125 
160 
176 
175 
195 
220 


Sat.l  solution  contains 


%  KBr 


8.3 

9.6 

9.3 

l6!3 
10.1 
10.8 
11.1 
12.1 
10.8 
11.6 
12.3 
13.0 
13.2 
13.7 
16.1 
16.0 

16.7 
17.6 


%KI 


42.6 
42.8 
44.7 

46^9 
46.2 
48.0 
60.1 
50.0 
53.1 
61.9 
62.6 
53.7 
54.6 
64.8 
55.1 
67.2 

56!6 
67.0 


%  total  salt 


60.9 

52.3 

64.0 

56.3 

56.2 

55.9 

68.8 

61.2 

62.1 

63.9 

63.6 

64.8 

66.7 

67.8 

68.6 

70.2 

73.2 

72.7 

73.2- 

74.6 


(fitard,  A.  ch.  1894,  (7)3.  279.) 
Solubility  of  KBr+KI  in  H,0  at  26**. 


G.  per  100  g.  HtO. 

*  KBr 

KCl 

53.21 

35.92 

42.32 

66.63 

34.14 

96.36 

30.08 

119.69 

29.62 

119 

22.16 

127.10 

21.88 

127.31 

18.64 

130.61 

0.0 

149.26 

(Aniadori  and  Pampanini,  Att.  Ace.  line. 
1911,  20,  II.  476.) 

Solubility  of  KBr  in  KOH+Aq. 


G.  per  1000  g.  H,0 

G.  per  1000  g .  HjO 

KOH 

KBr 

KOH 

KBr 

36.4 

113.6 
177.2 
231.1 

558.4 
433.6 
358.1- 
281.2 

277.6 
434.7 
579.6 
806.9 

248.1 

137.1 

64.8 

33.4 

(Ditte,  C.  R.  1897,  124.  30.) 


(Waldai,  Z.  anorg.  1900, 
(Franklin, 


Sol.  in  Bri  at  16** 
26.  220.) 

Moderately  sol.  in  liquid  NHi. 
Am.  Ch.  J.  1898.  20.  829.) 

Sol.  in  liouid  NH|.  45  pts.  are  atA.  in  100 
pts.  liquid  NHj  at  —60**.  (Joannis,  C.  R. 
1905,  140.  1244.) 

Attacked  bv  liquid  NOs  with  liberation  of 
Bri.  (Frankland,  Chem.  Soc.  1901,  Tt 
1361.) 

Insol.  in  liquiid  CO2.  (Biichner,  Z.  phvs. 
Ch.  1906,  64.  674.) 

Sol.  in  S0|.  (Walden,  Z.  anorg.  1900,  26. 
217.) 

Sol.  in  S0,C1(0H).  (Walden,  Z.  anorg 
1902  29.  382  ) 

Difficuldy  sol.  in  AsBrt.  (Waldoi,  t 
anorg.  1902,  29.  374.) 

Sol.  in  SbCh.  (Walden,  Z.  anorg.  1900, 86. 
220.) 

Sol.  in  liquid  SOs.  (Walden,  Z.  anorg. 
1902,  30.  160.) 

Hydrazine  dissolves  56.4  pts.  KBr  at  12.5- 
13^    (de  Bruyn,  R.  t.  c.  1899. 18.  297.) 

SI.  sol.  in  alcohol.    (Ballard.) 

Sol.  in  200  pts.  cold,  and  16  pts.  boilioi 
80%  alcohol. 

Sol.  in  180  pts.  90%  alcohol.    (Hager.) 

Sol.  in  750  pts.  abs.  alcohol  at  15**.  (Eder, 
Dingl.  221.  89.) 

100  pts.  absolute  methyl  alcohol  dissolve 
1.51  pto.  at  25**;  100  pts.  absolute  eth^  al- 
cohol dissolve  0.13  pt.  at  26**.  (de  Bruyn,  Z. 
phys.  Ch.  10.  783.) 


Solubility  of  KBr  in  methyl  alcohol +Aq  at 
25^ 

P=  %  by  wt.  of  alcohol  in  alcohol +Aq. 
S=Sp.  gr.  of  alcohol -hAq  sat.  with  KBr. 
L=  millimols  KBr  in  100  com.  of  the  solu- 
tion. 


S  26»/4» 


0 

1.3797 

471 

10.6 

1.300 

389 

30.8 

1.169 

252 

47.1 

1.058 

162 

64.0 

0.9801    • 

87 

78.1 

0.8906 

44 

98.9 

0.8411 

23 

100 

0.8047 

14.2 

(Hen  and  Anders,  Z.  anorg.  1007,  66.  273.) 


100  g.  KBr-hCHjOH  contain  0.2  g.  KBr 
at  the  critical  temp.  (Centnersawor,  Z.  phvs. 
Ch  1910,72.437.) 


Digitized  by  VjOOQ  IC 


POTASSIUM  SELENIUM  BROMIDE 


747 


Solubility  of  KBr  in  ethyl  alcohol +Aq. 


Temp.  -30" 

Temp. 

-40<» 

alcohof 

O.  KBr.  per  100  g. 

G.  KBr  per  100  g. 

Solution 

Solvent 

Solution 

Solvent 

0 

41.62 

71.30 

43.40 

76.65 

5 

38.98 

67.25 

40.85 

72.70 

10 

36.33 

63.40 

38.37 

69.00 

20 

31.09 

56.40 

33.27 

62.30 

30 

25.98 

50.15 

28.32 

56.46 

40 

21.24 

44.95 

23.22 

^.46 

50 

16.27 

38.85 

18.11 

44.26 

60 

11.50 

32.50 

13.02 

37.40 

70 

6.90 

24.70 

7.98 

28.90 

80 

3.09 

15.95 

3.65 

18.95 

90 

0.87 

8.80 

1.03 

10.45 

(Taylor,  J.  phys.  Ch.  1896, 1.  724.) 


Solubility  of  KBr  in  acetone+Aq  at  25'. 

A=cc.  acetone 

in   100  cc.  acetone +Aq. 

KBr=millimol8 

KBr  in   100  cc.   of  the 

solution. 

A 

KBr 

8p.gr. 

0 

481.3 

1.3793 

20 

366.7 

^.2688 

30 

310.5 

1.2118 

40 

259.0 

1.1568 

50 

202.9 

1.0918 

60 

144.9 

1.0276 

70      . 

95.3 

0.9591 

80 

46.5 

0.89415 

90- 

10.1 

0.8340 

'(H«^  and  Knoch, 

Z.  anorg. 

1905,  46.  262.) 

At  room  t^mp.,  1  pt.  KBr  by  weight  is  sol. 
in: 

52  pts.  methyl  alcohol,  D»  0.7990. 

350    "    ethyl          "       D"  0.8100. 

1818    "    propyl       "       D»  0.8160 

Solubility  of  KBr  in  glycerine -hAq  at  25**. 

\     G=  g.  glycerine  in  100  g.  glycerine +Aq. 

KBr=  millimols  KBr  in  100  cc.  of  the  solu- 
'tion. 

;            G 

KBr 

8p.gr. 

(RoUand,  Z.  anorg.  1898,  18.  325.) 
Solubility  of  KBr  in  ethyl  alcohol  at  O"". 

0 

13.28 
i         25.98 
i         45.36 

54.23 
;        83.84 
1       100 

481.3 

444.3 

404.0 

340.5 

310.4 

219.25 

172.65 

1.3793 
1.3704 
1.3655 
1.3694 

Cone,  of  alcohol 
in  mol.  g.  per  1. 

h;o 

G.  KBr  in 
11.  HtO 

Mol.  aolubility 

1.3680 
1.3603 
1.3691 

1 
2 

536.75 
529.25 
502.85 
491.75 
455.25 

4.51 
4.45 
4.22 
4.13 
3.82 

(Km  and  Knoch,  Z.  anorg.  1905,  46.  267.) 

100  g.  95%  formic  add  dissolve  23.2  g. 
KBr  at  18.5'.    (Aschan,  Chem.  Ztg.  1913,  87. 

Armstrong  an 

100  g.  methv 
^t25^ 

100  g.  ethyl 
.t25^ 

100  g.  propyl 
^t25^ 

100  g.  isoam> 
It  25*. 

(Tdrnerand 
S09.) 

0.065  g.  is  s 

Schlamp,  Z.  pi 

Sol.in5000p 

Sol.inl700p 
Eder,  /.  e.) 

100  pte.  acet 
5^    (&ugand 

d  Eyre,  Proc. 
[A]  84.  127.) 

1  alcohol  dissol 

alcohol  dissolvi 

alcohol  dissolv 

i  alcohol  dissoh 

Biasett,  Chm. 

ol.  in  100  g.  ]: 
iiys.  Ch.  1894,  3 
ts.  ether  (sp.  gr 

tfi.  alcohol-ethe 

Qne  dissolve  O.G 
lM'Ehx>y,J.Ai] 

R.  Soc.  1910, 

ve  2.17  g.  KBr 
3  0.142  g.  KBr 
e  0.036  g.  KBr 
re  0.003  g.  KBr 
Soc.  1913,  lOS. 

)ropyl  alcohol. 

L4.  276.) 

.  0.729  at  15^) 

r  (1  : 1)  at  15^ 

123  pt.  KBr  at 
ial.Ch.6.184.) 

1117.) 

Insol.  in  methyl  acetate.     (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.     (Naumann, 
B.  1904,  37.  3601.) 

Insol.    in    benzonitrile.      (Naumann,    B. 
,1914,  47.  1370.) 

100  ccm.  of  a  sat.  solution  of  KBr  in  fur- 
ifurol  at  26**  contain  0.139  pts.  by  wt.  KBr. 
(Walden,  Z.  phys.  Ch.  1906,  55.  713.) 
' .  Insol.  in  CS,.    (Arctowski,  Z.  anorg.  1894, 
p.  267.) 

Potassium  rhodium  bromide. 
See  Bromorhodite,  potassium. 

Potassium  ruthenium  M'bromide. 
See  Bromorutbenite,  potassium. 

Potassium  ruthenium  ^rabromide. 
See  Bromonithenate»  potassium. 

^tassium  selenium  bromide.,^           , 
See  Bromoselenate,  potasriumPOglC 
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Potassium  teUuiiiim  bromide. 
See  BromoteUuratey  potassiam. 

Potassium  thallic  bromide,  KBr,  TlBrt+ 
2H,0. 

Sol  in  HtO. 

3KBr,2TlBr,+3H,0.  SoLinHtO.  (Ram- 
mel/Bberg.) 

Potassiam  thorium  bromide. 
SolinHjO.    (Benelius.) 

Potassium    tin    (stannous)   bromide.   KBr, 
SnBr,+H,0. 
SoL  in  H|0.     (Benas,  C.  C.  1884.  958.) 
Can  be  reoryst.  frOm  HBr  or  KBr+Aq. 

(Richardson,  Am.  Ch.  J.  14.  95.) 
2KBr,  SnBr,+2H,0.    Cannot  be  reoryst. 

from  HBr-f  Aq.    (Richardson.) 

Potassium    tin    (stannic)    bromide,    2KBr, 
SnBr4. 
See  Bromostannate,  potassium. 

Potassium  uranous  bromide,  KUBri. 

Very  sol.  in  HjO.  (Aloy,  Bull.  Soc.  1899, 
(3)  21.  264.) 

Potassium  uranyl  bromide,  2KBr,  U0tBr2+ 
.      2H,0. 
Very  easily  sol.  in  H,0.    (Sendtner.) 

Potassium  zinc  bromide,  KBr,  ZnBrt+2HsO. 

Not  hygroscopic.  (Ephraim,  Z.  anorff. 
1908  69.  60 ) 

2ltBT,  ZnBr,-f2H,0.  Not  hygroscopic. 
(Ephraim.) 

Potassium  bromide  ammonia,  KBr,  4NH|. 
(Joannis,  C.  R.  1905, 140.  1244.) 

Potassium  bromide  ruthenium  dthydronitro- 
sochloride,  (NO)Ru,H,Cl,,  2HC1,  3KBr. 
Ppt.     SI.  sol.  in  H,0.     (Brizard,  A.  ch. 
1900,  (7)  21.  359.) 

Potassium  bromoiodide,  KBrJ. 

Decomp.  rapidly  on  air.  (Wells  and 
Wheeler,  Sill.  Am.  J.  148.  475.) 

Potassium  carbonyl,  K2C20t. 

Decomp.  by  HjG  with  explosion.  (Joannis, 
C.  R,  116.  158.) 

Potassium  chloride,  KCl. 

Sol.  in  HsO  with  absorption  of  heat. 

30  pts.  KCl-f  100  pts.  H,0  at  13.2**  lower 
the  temp.  12.6**.    rRttdorff,  B.  2.  68^ 

100  pts.  H,0  dissolve  29.31  pts.  KCl  at  0^ 
(Gay-Lussac);  28.5  pts.  KCl  at  0*  (Mulder; 
Gerardin.) 


The  saturated  solution  contains  58.5%,  and 
boils  at  107.6**(Mulder);  contains59.40%,  tad 
boils  at  108.3**  (Lesrand);  oontains  59.26^c* 
and  boils  at  109.6^  (Gay-Lussac) ;  bofls  «s 
110^     (Kremers.) 

Sol.  in  3.016  pts.  HsO  at  15"*  (Gerlaoh);  in 
3.03  pts.  at  17.5*,  or  100  pts.  HtO  at  17.5'  dia- 
solve  33  pts  KCl.    (Sduff.) 


100  pts.  HgO  at  f 

dissolve  pts.  Ka: 

t» 

Pts. 

f 

Pts. 

Ka 

f 

PtiL 

EC 

0 
10.35 

20.21 
S4.53 

62.30 
70.58 

43.50 
50.03 

loo.eo 

50JS 

(Qay.LussM.  A.  oh.  (2)  11.  306.) 


100  pts.  H«0  dissolve  34.6  pta  Ka  at  11.8*;  US 
pts.  st  13.8*>:  35  pts.  st  15.6*^.    (Kopp.) 

100  pU.  H«0  st  17.5*  dissolve  33J24  pts.  KO.  aU 
sp.  gr.  of  solution  is  1.635.    (Kaisteo.) 

100  pts.  HsO  st  12*  dissolve  32  pts..  and  ml  100*.  51 4 
pts.     (Otto<3raham.) 

Sol.  in  3  pts.  H«0  st  ord.  temp.,  and  3  pia.  boffisi 
HsO  (Benmann):  in  3.33  pts.  hot  or  cold  a^  (Foot 
croy) ;  in  3pU.  at  15*.  and  1.68  pts.  at  110"  (M.  R. isrf 
P.) 

Sol.  in  3.5  pts.  HsO  at  0*.  and  in  leas  than  1  pt.  bt 
HiO  (Sohubarthj;  100  pts.  HsO  at  17.5*  diasoivs  3a: 
33.0  pU.  KCl  (Uro's  Diet.). 

100  pts.  HsO  dissolve  35.405  pts.  Ka  at  15*.  ud 
solution  has  sp.  gr.  ■■  1.1800.  (Michel  and  Krafft.  1 
ch.  (3)  41.  478.) 


100  pts.  HtO  dissolve  at: 
IS*'     30''     40*     5r 
33.6    37.8    40.1    45.0  pts.  KQ. 
(Gwardin,  A.  ch.  (4)  6.  139.) 

100  pts.  HtO  dissolve  33.06-32.06  pts.  KG 
at  15.6*  and  sp.  gr.  of  solution  *>  1.171.  (Fnff 
and  Keightley,  Chem.  Soc.  (2)  10.  566.) 

Solubility  in  100  pts.  HtO  at  t*. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


PU. 

Ka 


28. 
28. 
29. 
29, 
29. 
30, 
30. 
31. 
31. 
31. 
32. 
32, 
32. 
32. 
33. 
33. 
33. 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

eo^  v.. 


Pts. 

Ka 


83.9 
34.2 
34.4 
34.7 
35.0 
35.3 
35.5 
35.8 
36.1 
36.4 
36.6 
36.9 
37.2 
37.4 
37.7 
38.0 
38.2 


34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 


Pifc 
KG 


38.5 
38.7 
39.0 
39.3 
39.6 
399 
40.1 
4D.3 
40.6 
409 
41.2 
41.5 
41.7 
^.0 
42.3 
42.5 
428 
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SolubiUty  io 

100  pt8.,  etc-^Conlinued, 

PU. 

Pta. 

to 

PU. 

t 

KCl 

f 

KCl 

I 

KCl 

61 

43.1 

71 

48.6 

91 

64.1 

52 

43.4 

72 

48.8 

92 

64.4 

53 

43.6 

73 

49.1 

93 

64.6 

54 

43.9 

74 

49.4 

94 

64.9 

55 

44.2 

76 

49.6 

96 

66.2 

56 

44.4 

76 

49.9 

96 

66.6 

57 

44.7 

77 

60.2 

97 

66.7 

58 

44.9 

78 

60.6 

98 

66.0 

59 

46.2 

79 

60.8 

99 

66.3 

60 

46.6 

80 

61.0 

100 

66.6 

61 

46.8 

81 

61.3 

101 

56.9 

62 

46.1 

82 

61.6 

102 

67.2 

63 

46.3 

83 

61.8 

103 

67.4 

64 

46.6 

84 

62.1 

104 

67.7 

65 

46.9 

86 

62.4 

105 

68.0 

66 

47.2 

86 

62.6 

106 

68.2 

67 

47.6 

87 

62.9 

107 

68.6 

68 

47.7 

88 

63.2 

107.66 

68.6 

60 

48.0 

89 

63.6 

70 

48.3 

90 

63.8 

(Mulder,  calculated  from  his  own  and  other 
obeervations,  ScJieik.  Verhandel.  1864.  41.) 

SohibOity  in  100  pts.  HsO  at  t"*. 


f        Pt«.  1 

aO 

Pto. 

*o 

Pto. 

Ka 

KCl 

KCl 

-11* 

24.46 

26.7 

36.10 

64.96 

47.17 

-6.4 

26.78 

29.26 

37.31 

71.66 

48.76 

0 

27.9 

38.0 

39.71 

74.26 

49.27 

+3.9 

29.37 

41.46 

40.67 

80.76 

61.24 

9.4 

30.84 

46.16 

42.34 

86.6 

62.63 

11.4 

32.19 

48.8 

42.86 

91.4 

63.49 

14.96 

32.66 

66.1 

44.61 

19.0 

34.32 

60.66 

46.90 

... 

(Coi^>et,  A.  ch.  (6)  30.  414.) 

Solubility  is  represented  by  a  straight  line, 
of  which  the  formula  is  28.61 +0.2837t. 
{Coppet.) 

100  pts.  H,0  dissolve  29.33  pts.  KCl  at  4"*, 
45.6  pts.  at  60^    ( Andreae,  J.  pr.  (2)  29. 466.) 

100  pts.  HsO  dissolve  at: 
0*       100*      130*      180** 
29.2     56.6       66         78  pts.  KQ. 
(Tiklen  and  Shenstone,  Lond,  R.  Soc.  Proc. 
86.346.) 

Solubility  of  KCl  in  100  pts.  HsO  at  hi«^ 
temp. 


t» 

Pu. 
Ka 

f 

Pt«. 

KCl 

f 

Pu. 
KCl 

125 
133 

50.6 
60.3 

147 
176 

70.8 
76.2 

180 
.•  •  • 

77.6 

midfln  and  ShcMtone,  Phil.  Trans.  1884. 23.) 


If  solubility  S»pts.  KCl  in  100  pts.  solu- 
tion, S=20.6+0.1446t  from  —90**  to  110^ 
(£tard,  C.  R.  98.  1432.) 

Sat.  KCl+Aq  contains  at: 
142*        150*        176*        180* 
38.6        38.8        41.2        41.8%  KCl. 

190*        200*        242*        732*(mpt.) 

43.2        42.9        47.6         100%  KCl. 

(fitard,  A.  ch.  1894,  (7)  2.  256.) 

100  g.  HtO  dissolve  0.488  gram-equivalent 
KCl  at  25*.  (van't  Hoff  and  MeyerhoflFer, 
Z.  phys.  Ch.  1904,  49.  315.) 

Solubility  of  Ka  in  HsO  at  t*. 


G.  KCl  per  100  G.  HiO. 


0.70 
19.55 
32.80 
69.86 
74.80 
89.45 
108. 0* 


KCl 


28.29 

1.1540 

34.37 

1.1788 

38.32 

1.1839 

46.84 

1.1980 

49.68 

1.2032 

53.38 

1.2069 

58.11 

1.2118 

Sp.  IT. 


*  Bpt.  of  sat.  solution. 
(Beikel^,  PhiL  Trans.  Roy.  Soo.  1904,  908, 
A.  189.) 

Solubility  of  KCl  in  100  g.  HtO  at  t*. 


+18.6 
11.6 
10 
7.6 
2.6 
0 
-1 


f.KCl 


33.3 
31.2 
30.8 
29.8 
28.4 
27.6 
27.2 


g.  KCl 


4.6 

26.9 

9 

23.9 

8.6 

21.6 

8 

20.0 

7 

17.6 

6 

16.7 

6.6 

14.3 

(Meuaser,  Z.  anorg.  1905,  44.  80.) 

Sat.  KCl+Aq  at  25*  contains  26.46%  KQ. 
(Foote,  Am.  Ch.  J.  1906,  85.  238.) 

28.01  g.  KCl  are  contained  in  100  g.  solu- 
tion sat.  at  30*.    (de  Waal,  Dissert.  1910.) 

36.12  ^.  KCl  are  sol.  in  100  g.  HsO  at  25*. 
(Amadon  and  Pampanini,  Rend.  Ace.  Line. 
1911,  V.  20.  473.) 

4.272  g.  mol.  are  contained  in  1  1.  solution 
sat.  at  26*.    (Hers.  Z.  anorg.  1911,  73.  274.) 

Solubility  of  KBr  at  6* -23.06%;  28.4*- 
26.91%:  62.6* -31.67*.  (SOss,  Z.  Krist.  1912, 
61.  262.) 

SoUibmtyat22*-26.68%.  (Brdnstedt,  Z. 
phys.  Ch.  1912.  80.  208.) 

100  mol.  HsO  dissolve  at: 
19.3*        29.r        40.1*         64.5* 
8.2  8.99         9.76         10.39  mol.  KQ. 

(Sudhaus,  Miner.  Jahrb.  Beil.-Bd.  1914,  37. 

cJg^t'Lby^OOgie 
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KCl+Aq  sat.  at  16** 
(Stolba,  J.  pr.  97.  503.) 


has  sp.  gr.  =  1.077. 


Sp.  gr.  of  KCl-f  Aq  at  17.5** 


& 


Sp.«r. 

iffcl 

8p.gr. 

iTfc, 

1.0062 

9 

1.0686 

17 

1.0125 

10 

1.0656 

18 

1.0189 

11 

1.0725 

19 

1.0254 

12 

1.0795 

20 

1.0319 

13 

1.0866 

21 

1.0386 

14 

1.0937 

22 

1.0461 

16 

1.1008 

23 

1.0518 

16 

1.1080 

24 

Sp.Kr. 


1.1162 
1.1226 
1.1298 
1.1372 
1.1446 
1.1621 
1.1696 
1.1673 


(Schiflf,  A.  110.  76.) 
Sp.  gr.  of  KCl+Aq  at  19. 6^ 


%KCI 


6.98 
11.27 
16.27 


8p.gr. 


1.0382 
1.0733 
1.1076 


%KCI 


21.31 
26.133 


8p.gr. 


1.1436 
1.1720 


(Kremen,  Pogg.  96.  119.) 


Sp.  gr.  of  KCl+Aq  at  16^ 

& 

8p.  gr. 

A 

Sp.  gr. 

&l 

8p.gr. 

1 

1.00660 

10 

1.06680 

19 

1.12894 

2 

1.01300 

11 

1.07271 

20 

1.13608 

3 

1.01960 

12 

1.07962 

21 

1.14348 

4 

1.02600 

13 

1.08664 

22 

1.16088 

6 

1.03260 

14 

1.09346 

23 

1.16828 

6 

1.03916 

16 

1.10036 

24 

1.16568 

7 

1.04682 

16 

1.10750 

24.9* 

1.17234 

8 

1.05248 

17 

1.11466 

9 

1.05914 

18 

1.12179 

... 

•  Mother  liquor. 
(Gerlaoh,  Z.  anal.  8.  281.) 

Sp.  gr.  of  KCl+Aq  at  20^  containing  mols. 
KCl  to  100  mols.  H,0. 


Molii.  KCl 

8p.gr. 

Mols.  KCl 

8p.gr. 

0.6 
1.0 
2.0     , 

1.01310 
1.02568 
1.04959 

4.0 
6.0 

1.09416 
1.11446 

(Nicol,  Phil.  Mag.  (6)  16.  122.) 
Sp.  gr.  of  KCl+Aq  at  18^ 

iTfcl 

8p.gr. 

& 

8p.gr. 

& 

8p.gr. 

6 
10 

1.0308 
1.0638 

16 
20 

1.0978 
1.1335 

25 

1.1408 

(KoWrausch,  W.  Ann.  1879.  1.) 


Sp.  gr.  of  KCl+Aq  at  0'.  S=pt8.  salt  in  100 
pt8.  of  solution;  Si = mols.  salt  in  100 
mols.  solution. 


8 


20.7840 
17.7214 
14.4707 
11.0767 
7.6440 
4.4968 


St 


6.954 
4.940 
3.922 
2.918 
1.931 
1.123 


^>-gr. 


1.1488 
1.12S8 
1.1018 
1.0769 
1.0521 
1.0306 


(Charpy,  A.  ch.  (6)  29.  23.) 
Sp.gr.  of  KCl+Aq  at  25^ 

Concentration  of  KCl  +Aq 

Sp-gr. 

1-normal 

Vf-     " 

V4-         " 

v.-    " 

1.0166 
1.0235 
1.0117 
1.0059 

(Wagner,  Z.  phys.  Ch.  1890,  6.  36.) 

KCl+Aq  containing  5.05%  KCl  has  sp.  g7 
20720**  =  1.0327. 

KCI+Aq  containing  20.55%  KCl  has  ^p. 
gr.  20720^  =  1.1393. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  Vm, 
19.  272.) 

Sp.  gr.  of  KCl+Aq. 


g.  KCl  in  1000  g. 
of  solution 


0 

0.7140 

1.5042 

3.0724 

8.3166 


8p.  gr.  ie»/l«» 


1.000000 
1.000464 
1  000975 
1.001991 
1.006391 


(Dijken,  Z.  phys.  Ch.  1897,  84.  109.) 

Sp.  gr.  of  KCl+Aq  at  20.1%  when  p=pcr 
cent  strength  of  solution;  d^^obserred 
density,  and  ws=  volume  cone,  in  g.  per 

^^•(ioo)''^ 


36.43 
31.12 
24.79 
18.06 
13.17 
8.412 
6.610 
4.419 
3.456 
1.197 


1.863 

1.1664 

1.1216 

1.0866 

1.06n 

1.0386 

1.0297 

1.0193 

1.0148 

1.0040 


0.43171 

0.35954 

0.27887 

0.19610 

0.139» 

0.06736 

0.06806 

0.4505 

0.03507 

0.01202 


(Barnes,  J.  phys.  Ch.  1898,  8.  544.) 
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Sp.  gr.  of  KCl+Aq  at  t**. 


t« 

NonnaUty  of 
Ka+Aq. 

f .  KCl  in 

100  g.  of 
solution 

8p.  gr.  t^/i" 

20.5 

<t 
if 

3.74 
2.65 
1.87 
0.93 

23.93 

17.66 

12.82 

6.64 

1.1617 
1.1166 
1.0829 
1.0424 

(Oppenheima-,  Z.  phyd.  Ch.  1898,  27.  450.) 


Sp.  gr.  of  KCl+Aq  at  1874^ 

g.  KCl  in  100  g. 
of  solution 

Sp.gr. 

0.24963 
0.12459 
0.08342 
0.062343 

1.0003 
6.9995 
0.99929 
0.99912 

(Jahn,  Z.  phys.  Ch.  1900,  33.  559.) 

KCl-f  Aq  containing  1  pt.  KCl  in  58.923 
pts.  HtO  at  17**  has  sp.  gr.  =  1 .0096.  (Hittorf, 
Z.  phys.  Ch.  1902,  89.  628.) 

Sp.  gr.  2074**  of  a  nonnal  solution  of  KCl  = 
1.04443.  (Haigh,  J.  Am.  Chem.  Soc.  1912, 
34.  1151.) 

Sp.  gr.  of  sat.  KCl+Aq  at  t**. 


0 
10 
20 
30 
40 
50 
60 
70 


g.  KCl  aol.  in 
100  g.  HsO 


24.98 

28.50 
31.23 
34.11 
37.28 
40.12 
42.86 
45.48 
48.30 


Sp.gr. 


1.139 
1.156 
1.168 
1.177 
1.183 
1.190 
1.195 
1.199 
1.203 


(Tachemaj,  J.  Russ.  phys.  Chem.  Soc.  1912, 
44.  1565.) 

&p.  gr.  of  dfl.  KClrf  Aq  at  20.004^ 
Conc.=  g.  equiv.  KCl  per  1.  at  20.004**. 
Sp.  gr.  compared  with  HjO  at  20.004**=  1. 


Cone. 


0.0000 

0.0001 
0.0002 
0.0005 
0.0010 
0.0026 
0.0050 
0.0100 


8p.gr. 


1.000,000,0 
1.000,004,8 
1.000,009,7 
1.000,024,2 
1.000,048,5 
1.000,097,1 
1.000,242,6 
1.000,483,6 


(Lamb  and  Lee,  J.  Am.  Chem.  Soc,  1913,  85. 
1687.) 


KCl+Aq  containing  10%  KCl  boils  at 
101.1**;  containing  20%,  at  103.4**.    (Gerlach.) 

Sat.  KCl+Aq  containing  52.7  pts.  KCl  to 
100  pts.  HsO  forms  a  crust  at  107.7**;  highest 
temp,  observed,  108.5**.  (Gerlach,  Z.  anal.  26. 
426.) 

B.-pt.  of  KCl+Aq  containing  pts.  KCl  to 
100  pts.  HiO.  G=  according  to  Gerlach 
(Z.  anal.  26.  438);  L=  according  to 
Legrand  (A.  ch.  (2)  69.  426). 


B.-pt. 


100.5** 

101.0 

101.5 

102 

102.5 

103 

103.5 

104 

104.5 


4.9 
9.2 
13.1 
16.7 
20.1 
23.4 
26.7 
29.9 
33.1 


4.7 
9.0 
13.2 
17.1 
20.9 
24.5 
28.0 
31.4 
34.6 


B.-pt. 


105** 

105.5 

106 

106.5 

107 

107.5 

108 

108.3 

108.5 


36.2 
39.3 
42.4 
45.5 
48.4 
51.5 
54.5 

57;4 


37.8 
41.0 
44.2 
47.4 
50.5 
53.7 
56.9 
59.4 


Precipitated  from  aqueous  solution  by  HCl 
-f  Aq.  Much  less  sol.  in  very  dil.  HCl+Aq 
than  in  HtO.    (Fresehius.) 

Nearly  insol.  in  cone.  HCl-l-Aq. 

100  oc.  sat.  HCl+Aq  dissolve  1.9  g.  KCl 
at  ir.    (Ditte,  A.  ch.  1881,  (6)  24.  226.) 

Solubility  of  KCl  in  HCl+Aq  at  0**. 


G.  per  100  cc.  of  solution 


HCl 


0.0 

1.42 

2.41 

2.59 

4.05 

8.39 

12.40 

14.95 

23.88 

54.20 


KCl 


25.73 

22.69 

20.84 

20.51 

17.71 

11.93 

7.46 

5.60 

1.49 

1.52 


(Engd,  A.  ch.  1888,  (6)  83.  377.) 
Sohibility  of  KCl  in  HCl-f  Aq. 

f 

Concentra- 
tion of  HCl 
g.  mol.  per 
1000g.H«O 

Wt.  KClper 
1000g.EftO 

Mol. 
aolubiUty 

0 

it 

tt 

u 

0 

1 

283.55 
267.25 
250.00 
214.25 

3.81 
3.59 
3.36 

2.88 

25 
tt 

tt 

tt 

0 

1 

359.25 
341.55 
324.30 
289.60 

4.82 
4.59 
4.35 
3.89 

(Armstrong  and  Eyre,  Rt)c^ 
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100  g.  sat.  HCl+Aq  disBolve  1.9  g.  KCl 
at  20^    (Stoltzenberg,  B.  1912,  46.  2248.) 


Solubility  in  HCl+Aq  at  26' 


Millimols  HCl  in  10  ocm.     MUlimols  KCl  in  10  com. 


5.66 
10.20 
15.90 
20.94 
32.52 


42.72 
37.49 
33.79 
28.68 
24.74 
17.39 


(Hot,  Z.  anorg.  1912,  78.  276.) 


Solubility  of  KCl  in  HBr+Aq  at  25**. 


Millimols  HBr  in  10  ocm.     Millimob  KCl  in  10  com* 


6.61 
34.15 


42.72 
37.80 
19.57 


(Herz,  Z.  anorg.  1912,  78.  275.) 


Sol.  in  sat.  NH4C1-|-Aq  with  pptn.  of 
NH4CI.  When  action  has  ceased,  the  solu- 
tion at  18.75''  contains  31.6%'  of  the  mixed 
salt;  or  100  pts.  HtO  dissolve  46.1  pts.  of  the 
mixed  salt.  vis.  16.27  pts.  KCl  and  29.83 
pts.  NH4CI    (Karsten.) 


Solubility  of  KCl  in  NHiCl+Aq  at  25* 


Dissolved  in  1000  mols  HsO 


Molt  KCl 


74.2 
67.9 
61.4 
55.5 
50.2 
43.0 
37.6 
37.0 
37.5 
22.6 


Molt  NH4CI 


28.8 

32.5 

52.2 

65.9 

74.4 

96.3 

110.0 

107.5 

109.4 

118.2 


(Bilts,  Z.  anorg.  1911,  71.  174.) 
See  also  NH4CI. 


Sol.  in  sat.  BaCli+Ag  with  pptn.  of  BaCls 
until  a  state  of  equilibnum  is  reached,  when 
100  pts.  H«0  at  16.8""  dissolve  45.9  pts.  mixed 
salts,  viz.  18.2  pts.  BaCU  and  27.7  pts.  KCl. 

See  also  BaClt. 


Solubility  of  KCl  in  MgCls+Aq  of  given  pe^ 
eoitage  composition. 


10 
20 
30 
40 
50 
60 
70 
80 
90 
100 


30% 


1.9% 

2.6 

3.4 

4.2 

6.0 

5.8 

6.6 

7.3 

8.1 

8.9 


21.2% 


5.3% 

6.6 

7.6 

8.8 
10.0 
11.2 
12.4 
13.6 
14.7 
16.9 


16% 


9.9% 
11.3 
12.7 
14.2 
15.6 
17.0 
18.3 
19.5 
20.8 
22.1 


11% 


14.3% 

15.9 

17.5 

19.0 

20.5 

21.9 

23.2 

24.5 

25.8 

27.1 


(Precht  and  Wittgen,  B.  14.  1667.) 
Solubility  of  KCl+NaCl  in  20%  MgCl,+Aq. 


f 

%KC1 

N^&l 

€• 

%KC1 

N^ 

10 

4.2 

6.7 

60 

8.9 

6.3 

20 

5.1 

5.8 

70 

9.9 

6.4 

30 

6.0 

6.9 

80 

10.9 

6.6 

40 

6.9 

6.0 

90 

11.9 

6.7 

50 

7.9 

6.1 

100 

13.0 

6.9 

(P.  and  W.) 
Sol.  in  sat.  KNOi-f  Aq  with  pptn.  of  KNOi. 


1  litre  of  the  tolution  oonttint 


at  14.5<* 


Mol.  KCl 


3.865 
3.810 
3.782 
3.710 
3.667 
3.629 
3.597 
3.582 


Mol.  KNOs 


0.0 

0.204 

0.318 

0.615 

0.818 

0.910 

1.176 

1.220 


ftt25-2* 


Mol.  Ka 


4.18 
4.11 
4.07 
3.93 
3.85 
3.81 
3.70 


MoLKNOi 


0.0 

0.136 

0.318 

0.902 

1.212 

1.397 

1.805 


(Touren,  C.  R.  1900, 180.  909.) 
Solubility  of  KCl  in  KNOi+Aq. 


25 


Concentra- 
tion of  KNOi 
in  f .  mol. 
per  1000  g 
HiO 


0 

1 
0 

1 


Wt.Kain 

MoL 

1000f.H«O 

tolubtlity 

283.65 

3.81 

284.26 

3.81 

283.60 

3.81 

287.60 

3.86 

364.15 

4.89 

356.00 

4.90 

361.66 

4.86 

368.80 

4.81 

366.20 

4.77 

(Armstrong  and  Eyr^  Ptoc.  R.Soa  1910  [A], 
84. 127.) 

See  also  KNO^itized  by  ^OOglC 
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SoL  in  sat.  NaNOt+Aq  without  cauong 
pptn.    (SeB  NaNOt.) 

Sol.  in  sat.  Ba(NOi)t+Aq  without  oauaing 
pptn. 

Solubility  in  KBr+Aq  at  25.2*. 


1  litre  of  the  tolutioQ  eontaios 


(Touren,  C.  R.  1900,  ISO.  1252.) 
See  also  KBr. 

100  pts.  HsO  dissolve  133.2  pts.  KI  and 
10.4  pts.  KCl  at  21 .5®,  no  matter  how  pre- 
pared.   (RQdorff,  B.  6.  484.) 

100  pts.  KCl+Aq  sat.  at  15-16''  oontain 
25.26-25.37  pts.  KCl.  100  pts.  KCl-hKi-h 
Aa  sat.  at  15--16*  oontain  57.80  pts.  of  the  two 
saltfl.  KCl  is  pptd.  by  KI.  (v.  Hauer,  J.  pr. 
98.  137.) 

SdubiHty  in  KI+Aq  at  t^ 


8«t.  tolution  oontaiM 

t 

%KC1 

%KI 

%  totol  aalt 

0 

4.8 

50.8 

56.6 

8 

5.1 

51.1 

56.2 

18 

,    ^ 

. 

57.9 

30 

4.2 

54.6 

58.8 

41 

4.7 

55.0 

59.7 

49 

5.7 

56.0 

61.7 

60 

... 

... 

62.5 

76 

4.4 

59.5 

63.9 

82 

5.0 

59.6 

64.6 

96 

... 

... 

66.2 

162 

66.8 

140 

. 

63.3 

155 

7.6 

64.8 

72.4 

182 

8.7 

65.4 

74.1 

190 

8.6 

66.0 

74.6 

245 

10.0 

66.5 

76.5 

(£u 

«i,  A.  oh.  1894,  (7)  3.  2 

»1.) 

SolubiL 

ttyofKCl+KIinHiO 

at  25*. 

O.  per  100  s.  H«0 

KCl 

KI 

KCl 

KI 

o 

149.26 

19.64 

68.22 

4.06 

144.08 

23.75 

43.89 

7.63 

187.79 

29.56 

28.83 

11.36 

132.60 

31.38 

14.83 

11.74 

133.90 

33.68 

7.00 

15.10 

105.91 

86.12 

0.00 

imaciori 

and  Pampi 
1911,*: 

auni,  Att. 
n.  475.) 

Aoo.  Lino. 

SdubiH^  of  KCi  in  KOH+Aq  at  0*. 


O.  per  100 

00.  tolution 

KCl 

KOH 

26.83 

0.0 

23.44 

1.33 

21.39 

2.64 

17.39 

5.56 

13.89 

8.46 

10.91 

11.23 

S.64 

13.83 

6.78 

16.43 

4.74 

19.72^ 

(Engel,  Bidl.  Soc.  1891,  (3)  6. 16.) 


Sc^ubility  in  KOH+Aq  at  20^ 


O.  KOH  in 
1  litre 


10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

370 

380 

,390 

400 

410 


G.Kain 
1  litre 


285 

276 

265 

255 

245 

236 

226 

219 

211 

205 

199 

192 

185 

178 

171 

165 

159 

153 

148 

142 

137 

133 

128 

124 

120 

115 

112 

108 

104 

100 

96 

93 

89 

85 

81 

78 

74 

71 

68 

64 


Sp.fr. 


1.185 
1.185 
1.190 
1.192 
1.195 
1.200 
1.200 
1.205 
1.205 
1.210 
1.210 
1.215 
1.215 
1.220 
1.225 
1.225 
1.230 
1.235 
1.240 
1.245 
1.250 
1.255 
1.260 
1.265 
1.270 
1.275 
1.280 
1.285 
1.290 
1.295 
1.300 
1.305 
1.310 
1.315 
1.320 
1.325 
1.330 
1.335 
1.340 
1.345 
1.350 


'0(b 


B*«un<6 


22.5 
22.5 
23.0 
23.0 
23.5 
24.0 
24.0 
24.5 
24.5 
25.0 
25.0 
25.5 
25.5 
26.0 
26.5 
26.5 
27.0 
27.5 
28.0 
28.5 
29.0 
29.5 
30.0 
30.5 
30.8 
31.3 
31.7 
32.0 
32.5 
33.0 
33.5 
34.0 
34.2 
34.6 
35.0 
35.5 
36.0 
36.3 
36.7 
37.1 
5 
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Solubility  in  KOH+Aq  at  2ff*.-^cnHntied, 


G.  KOH  in 


420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
'520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 


G.  KC!  in 
1  litre 


61 
58 
55 
53 
50 
47 
44 
42 
40 
38 
35 
33 
31 
29 
27 
25 
24 
23 
22 
21 
20 
18 
17 
16 
15 
15 
15 
15 
14 
14 
13 
13 
13 
13 
12 
12 
12 
11 
11 
10 
10 
9 
9 
9 


Sp^gr. 


1.355 
1.360 
1.365 
1.370 
1.375 
1.380 
1.385 
1.390 
1.397 
1.405 
1.410 
1.415 
1.420 
1.425 
1.430 
1.435 

1;440 

1.445 
1.450 
1.455 
1.460 
1.465 
1.470 
1.475 
1.480 
1.485 
1.490 
1.495 
1.500 
1.505 
1.510 
1.515 
1.520 
1.525 
1.530 
1.535 
1.540 
1.545 
1.550 
1.560 
1.565 
1.570 
1.576 
1.680 


Degrees 


38.0 
38.5 
38.9 
39.2 
39.5 
40.0 
40.2 
40.6 
41.0 
41.5 
42.0 
42.3 
42.6 
43.0 
43.5 
43.7 
44.0 
44.3 
44.6 
45.0 
45.5 
45.9 
46.2 
46.5 
46.8 
47.0 
47.5 
47.9 
48.2 
48.5 
48.8 
49.1 
49.5 
49.7 
50.0 
50.3 
50.6 
51.0 
51.3 
51.5 
51.8 
52.2 
52.6 
53.0 


(Wintder,  Z.  Elektrochan,  1900,  7.  360.) 


KCl-fNaCl. 

100  pts.  KCl+NaCl+Aq  sat.  at  13-16** 
contain  30.18  pt8.  of  the  two  salts,  (v. 
Hauer.) 

100  pts.  HiO  dissolve  13.92  pts.  KCl  and 
30.66  pts.  NaCl  at  16.6^  and  solution  has 
sp.  gr.  =  1.233.    (Page  and  Keightley.) 

100  pts.  H,0  dissolve  10.11  pts.  KCl,  32.15 
pts.  NaCl,  and  4.69  pts.  KjSO*,  and  solution 
has  sp.  gr.  =  1.250.    (P.  and  K.) 

100  pts.  H/)  dissolve  29.9  pts.  NaCl  and 
15^pta.JCa.at^8.8^    (RQdorff.) 


SolubiUty  of  KCl+NaCl  in  H|0  at  f.  100 
pts.  HsO  dissolve  pts.  KCl  and  pts.  NaO. 


«.o 

Pts. 

Pta. 

*o 

Pta. 

Pu 

KC! 

NaCl 

Ka 

NtCl 

10 

12.5 

29.7 

60 

24.6 

27.2 

-20 

14.7 

29.2 

70 

27.3 

26.8 

30 

17.2 

28.7 

80 

30.0 

26.4 

40 

19.5 

28.2 

90 

32.9 

26.1 

50 

22.0 

27.7 

100 

34.7 

25.8 

(Precht  and  Wittgen,  B.  14.  1667.) 

100  pts.  H|0  dissolve  13.99  pts.  KCH-30.5i 
pts.  NaCl  "44.53  pts.  mixed  salts  at  3? 
(Nicol,  Phil.  Mag.  (5)  81.  385.) 

Solubility  of  KCl  in  NaCl+Aq  at  20". 


Q.  per  100  g.  HsO 

NaCI 

Ka 

0.0 

6.5 

13.0 

19.5 

34.52 

29.37 

4.71 

0.42 

(Niool,  Phil.  Mag.  1891,  SI.  369.) 
SolubiKty  of  KCl+NaCl  at  i\ 


25 
80 


O.  per  100  g.  HiO 


KCl 


15.8 
29.0 
30.0 
26.4 


NaO 


14.5 
31.3 
25.2 
34.0 


(Sooh,  J.  phys.  Ch.  1888,  8.  46.) 
SolubiKty  of  KCl+NaCl  at  ?  * 


Q.  aalu  in  100  g.  HK> 


NaCl 


9.89 
18.35 
29.88 
31.57 
33.17 


KCl 


28.34 
22.75 
16.28 
10.91 
5.65 


Solid  phase 


KCl 

Ka+NaO 
NaCl 


(Uyeda,  Mem.  Col.  8c  Kioto,  1910,  2 

100  g.  HtO  sat.  with  NaCl  dissolve  02\ 
gram-equivalent  KCl  at  25®. 

100  g.  H,0  sat.  with  KjS04  dissolve  0.- 
gram-equivalent  KCl  at  25*^.  (Eukr, 
phys.  Ch.  1904,49.316.) 

Solubility  in  NaCl+Aq  at  20%  30%  40* 
91®.  Tables  given  in  the  original  show  < 
oaoh  salt  diminishes  the  solubility  of 
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3olubmty  of  Ka+NaCl  in  HCl+Aq  at  25*. 


%Ha 

%NaCl 

%KCI 

0 

8.61 
17.16 
■20.66 
32.78 

19.95 

10.65 

3.56 

2.03 

0.18 

10.90 
7.58 
3.80 
2.86 
1.27 

(Hicks,  J.  Am.  Chem. 
See  also  under  NaCl. 


Soc.  1915,  87.  846.) 


Ka-fSrCl,. 

100  pt8.  H|0  disBolve  11.2  pt8.  KCl  and 
18.6  pts.  SrCls  at  14.5''.    (v.  Hauer.) 

If  SrCls+Aq.  sat.  at  14.5  is  sat.  with  KCl 
%t  same  temp.,  100  pts.  HiO  dissolve: 


KCl 


33.2 


11.2 
48.6 


59.8 


60.7 


(Mulder,  Schak.  Verfaandel.  1864.) 

Ka+(NH4),S04. 

Sat.  solution  of  KCl-f  (NHJiSO*  at  b.-pt. 
when  cooled  to  14**  has  different  composition 
Prom  sat.  solution  of  (NH4)C1  and  KsS04,  and 
fts  ocHiiposition  is  ohajUDed  by  warming  it  with 
sither  KCl  or  (NH4)iS04.    (Rttdorff.) 

Ka+K,S04. 
LOO  pts.  HsO  contain  the  following  amounts 
salt  at  18.76"*:  (1)  sat.  with  KCl  alone; 

(2)  sat.  first  with  KCl  then  with  K^d; 

(3)  sat.  with  KtS04  and  KCl  together; 

(4)  sat.  first  with  KtS04  then  with  KCl; 

(5)  sat.  with  KsS04  alone. 


5C1 
C,804 


34.5 


32.96 
1.79 


33.12 
1.76 


33.12 
1.83 


10.8 


(Karsten.) 


00  pts.  HtO  sat.  with  both  KsS04  and  KCl 
contain  the  following  amounts. 

At  li.S" 

ca    .    .    . 
C,S04  .     .    . 

33.5 

28.2 
2.0 

i6.'3 

At  16.8<» 

KCl     .    .    . 
C,80«.     .     . 

33.6 

27.9 
2.3 

i6;4 

At  16.  P 

ca    .    .    . 
tiSO*  .    .    . 

33.6 

27.1 
3.3 

iOA 

(Kopp,A.S4.264.) 


Sat.  K,S04+Aq  dissolves  KCl  only  with 
pptn.  of  KsS04,  but  sat.  KCl+Aq  dissolves 
some  KsS04  without  any  separation.  (Kar- 
sten.) 

Solubility  of  KC1-|-K,S04:     100  pts.  H/) 
dissolve  at  t^. 


Pu. 

Pt«. 

Pts. 

Pt«. 

t 

KCl 

Kt80« 

t 

KCl 

K,80« 

10 

30.9 

1.32 

60 

43.8 

1.94 

20 

33.4 

1.43 

70 

46.5 

2.06 

30 

36.1 

1.67 

80 

49.2 

2.21 

40 

38.7 

1.68 

90 

52.0 

2.38 

50 

41.3 

1.82 

100 

54.6 

2.53 

(Pk^chtand^ttgen.) 

100  g.  HtO  dissolve  34.76  g.  KCl+2.93  g. 
KlS04at26^  (Van't  Hoff  and  M^yerhoffer, 
Z.  phys.  Ch.  1898,  87.  76.) 

Sol.  in  20%  KC,H,0,+Aq.    (Stromeyer.) 

Qi^ckly  attacked  by  liquid  NOi  in  the 
presence  of  traces  of  moisture,  with  evolution 
of  CI,.  (Frankland,  Chem.  Soc.  1901,  79. 
1361.) 

SI.  sol.  in  liquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898,  aO.  829.) 

EasUy  sol.  in  liquid  HF.  (Franklin,  Z. 
anorg.  1905,  46.  2.) 

100  g.  hydrasine  dissolves  8.5  pts.  KCl  at 
12.5-13^.    (de  Bruyn,  R.  t.  c.  1899, 18.  297.) 

100  g.  an^d.  hydroxylamine  dissolve  12.3 
g.  KClat  lf-18'.  (de  Bruyn,  Z.  phys.  Ch. 
1892,  10.  782.) 

100  pts.  aloohol  of  0.900  ip.  gr.  diMolve  4.62  pU.; 

0.872.  1.66  pu.;  0.834.   0.38  pt.;  0.817.  0.00  pt.  KCl. 

(Kinraa.) 
Sol.  in  48  pU.  boliinc  aloohol.    (Wensel.) 
IdboI.  in  abaolute  aloohol  containing  LiCl.     (Mitt- 

oherlioh.) 

At  IS',  100  pts.  alcohol  of  p  percentage  by 
j,im^  ^«-an    gr.)  dissolve  pts.   KCl  as 


volume   (S 
follows: 
p  10 

S  0.984 

KCl       19.8 


sp. 


20 

0.972 

14.7 


30 

0.958 

10.7 


KCl 


50 

0.918 

5.0 


60 
0.896 
2.8 


40 

0.940 

7.7 

80 
0.848 
0.45 


(SchilT,  A.  118.  365.) 


1(X)  pts.  of  a  mixture  of  40%  alcohol  with 
60%  H,0  dissolve  9.2  pts.  KCl  at  15^ 
(Schiflf.) 

Insol.  in  absolute  alcohol  or  in  96%  alcohol 
at  15**  or  below.  At  20**,  100  pts.  of  the  latter 
dissolve  0.04  pt.;  at  25**,  0.06  pt.;  at  30^  0.20 
pt.  KCl.  Dilute  alcohol  dissolves  less  KCl 
than  the  contained  HjO  would  dissolve  by 

itself.  Digitized  by  V^OOglC 
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Solubility  in  dil.  alcohol.    D  <«  sp.  sr.  of  alco- 
hol; 8  -'solubility  in  100  pte.  alcohol  at  t**. 


D -0.0904 


0 
4 
22 
25 
34 
52 


s 


23.2 
24.8 
29.4 
30.2 
32.8 
37.5 


D  -0.9848 


4 
20 
27 
30 
37 
60 


s 


20.9 
25.5 
26.6 
27.5 
29.0 
35.2 


D  -0.9673      D  -0.9390 


10 
11 
17 
30 
40 
60 


Oi' 


8.8 

9. 
10.3 
12.5 
13.9 
16.7 


2 
7 
16 
30 
38 
57 


8 


4.2 
5.1 
6.4 
8.6 
9.6 
11.3 


D  -0.9798 


4 
21 
28 
43 


s 


16.4 
20.3 
22.0 
25.6 


D  -0.8967 


12 
31 
47 
66 


8 


2.87 
4.35 
4.88 
5.65 


D  -0.9726 


3 
5 
16 
20 
26 
34 


8 


12.2 
12.7 
15.4 
16.1 
17.3 
19.0 


D -0.8244 


4 

15 
20 
26- 
32 


8 


0.00 
0.00 
0.04 
0.06 
0.20 


(Gerardin,  A.  ch.  (4)  6.  140.) 


Solubility  of  KCl  in  dil.  alcohol  at  14.5'' 


100  com.  eontaiA 

Sp.  gr. 

Alcohol 

Water 

Ka 

1.1720 
1.1542 
1.1365 
1.1075 
1.1085 
l.a545 
1.0455 
0.9695 
0.9315 
0.8448 

2^79 
4.98 
10.56 
15.57 
20.66 
24.25 
40.42 
48.73 
68.63 

88.10 
85.78 
84.00 
79.63 
75.24 
70.52 
67.05 
50.18 
40.60 
15.56 

29.10 

26.85 

24.67 

20.56 

17.24 

14.27 

13.25 

6.35 

3.82 

0.30 

(Bodl&nder,  Z.  phys.  Ch.  7.  316.) 

Solubility  of  KCl  in  ethyl  alcohol. 
(G.  KCl  per  100  g.  alcohol+Aq.) 


Wt.  % 
alcohol 

at  30" 

at40<' 

alcohol 

at30« 

at  40* 

0 

38.9 

41.8 

43.1 

11.1 

13.1 

5.28 

33.9 

35.9 

55.9 

6.8 

8.2 

9.43 

30.2 

33.3 

65.9 

3.6 

4.1 

16.9 

24.9 

27.6 

78.1 

1.3 

1.6 

25.1 

19.2 

21.8 

86.2 

0.4 

0.5 

34.1 

15.6 

17.2 

... 

... 

(Bathrick,  J.  phys.  Ch.  1896, 1.  160.) 


Solubility  of  KCl  in  ethyl  aloohd  at  0*. 

Concentration  of 
alcohol     Mol.  g. 
alcohol  per  1000 

lodo  ff.  &lo 

Molecttkr 
•olofaiihy 

023 

a  50 

1.00 
3.00 

285.15 
277  95 
271.10 
26,5.50 

2m.  m 

3  80 
3.73 
3  M 
3.45 

2.  SI 

(Armstrong  and  Eyre,  Proc.  Rov.  Soc  191(1 
(A)  84.  127.)      * 


Solubility  of  ECl  in  ethyl  aloohd  -f  Aq  M 
25'. 


alcohol 

G.  KCl  per 

100  cc. 
■at  aolution 

JLZ^ 

G.  KOpe 
IOOk. 

0 

31.18 

60 

4.18 

10 

23.93 

70 

2.27 

20 

17.89 

80 

0.93 

30 

13.27 

90 

0.31 

40 

9.40 

100 

O.OB 

60 

6.26 

rMoIntoeh,  J.  phys.  Ch.  1903,  7.  350.) 


100  pt8.  absolute  methyl  alcohol 
0.5  pt.  at  18.5^;  100  pts.  absolute  ethyl  al- 
cohol dissolve  0.034  pt.  at  18.5®.  (de  Bnyx 
Z.  phys.  Ch.  10.  783.) 

100  pts.  40%  wood  alcohol  dissolve  9.2  p% 
KCl.    (Sohiff.) 


Sohibility  of  KCl  in  meth]^  aloohol-hAq ill 
25'. 

P-%  by  wt.  of  aloohol  in  aloobol+Aq. 
S  -  Sp.  er.  alcohol +Aq  sat  with  KCL 
L-miUimds  KCl  in  100  ocm.  of  thesot^ 

tion.  I 


0 

10.6 
30.8 
47.1 
64.0 
78.1 
98.9 
100 


8  25»/4»  . 


1.1782 

1.125 

1.033 

0.9679 

0.9064 

0.8607 

0.8242 

0.7937 


417. 

329 

183 

102 

46. 

20. 

9. 

6. 


u 


(Hen  and  Anden,  Z.  anovg.  1907,  SI.  273} 
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f 

Oonoentra- 

tionof 

alcohol 

Molff. 

alooholper 

1000  ff.  HiO 

SolubUity 
1  in  1000  ff. 

Molecular 
sohibiHty 

0 

u 

€1 
It 
it 

6!25 
0.50 
1.00 
3.00 

283.55 
280.00 
276.35 
267.85 
238.10 

3.81 
3.76 
3.71 
3.60 
3.18 

25 

it 

« 

6.25 
0.50 
1.00 
3.00 

364.15 
361.90 
357.10 
348.70 
324.15 

4.89 
4.86 
4.79 
4.67 
4.35 

(Armstrong  and  Eyre,  Ptoo.  Roy.  Soo.  1910 
(A)  84. 127.) 

At  room  temp.  1  pt.  by  weight  is  sol.  in: 

200  pta.  methyl  alcohol  D»  0.7990. 

750    "    ethyl         "        D»  0.8035. 

Insol.  in  propyl  alcohol.  (Rohland,  Z. 
anorg.  1899, 18.  325.) 

100  g.  methyl  alcohol  dissolve  0.53  g.  KCl 
at25«. 

100  g.  ethyl  alcohol  dissolve  0.022  g.  KQ 
at25'. 

100  g.  propyl  alcohol  dissolve  0.004  g.  KCl 
at25«. 

100  g.  isoamyl  alcohol  dissolve  0.0008  g. 
KO  at  25'. 

(Turner  and  Biosett,  Chem.  Soo.  1913, 108. 
ig09.) 

Insol.  in  propyl  alcohol.  (Schlamp,  Z. 
phys.  Ch.  1894, 14.  276.) 

Solubility  of  KCl  in  propyl  alcohol. 


t« 

Oonoentm- 

tion  of 

aloohol. 

MoL  ff.per 

lOOOff.  HfO 

1000  ff.  i^ 

Moleculftr 
■ohibiUty 

0 

u 
tt 
tt 

6!25 
0.50 
1.00 

283.55 
274.10 
265.45 
248.0 

3.81 
3.68 
3.56 
3.33 

25 

tt 

tt 
tt 

6!25 
0.50 
1.00 

365.10 
355.40 
347.70 
331.50 

4.90 
4.77 
4.67 
4.45 

(Armstrong  and  Eyre,  Proc.  Roy.  Soc.  1910, 
(A)  84.  127.) 

IdsoL  in  fusd-oil.  (Grooch,  Am.  Ch.  J.  9. 
53.) 

Vefy  sL'sol.  in  mixture  of  equal  pts.  ab- 
iolute  aloohol  and  ether.    (Berselius.) 


500  nag.  KCl  treated  with  10  g.  of  above 
mixture  yield  only  0.3  mg.  to  the-  liquid. 
(Lawrence  Smith,  Am.  J.  Sci.  16.  56.) 

Insol.  in  acetone.  (Krug  and  M'Elroy,  J. 
Anal.  Ch.  6.  184;  Eidmann,  C.  C.  1899,  II. 
1014.) 

Solubility  of  KCl  in  acetone+Aq  at  t.** 


30 


40 


0 

5 

9.09 
20 
30 
40 
50 
60 
70 
80 
90 
100 


0 

5 

9.09 
15 
20 
80 
85 
90 
95 
100 


100  g.  of  the  solution  contain 


G.  HsO    O.  acetone      Q.KCl 


72.73 
71.15 
69.62 
64.88 
59.49 
53.17 
45.98 
37.97 
29.22 
19.82 
9.98 
0.00 


71.31 
69.62 
67.88 
65.15 
62.97 
19.81 
14.94 
10.00 
4.97 
0.00 


0.00 

3.74 

6.96 

16.22 

25.45 

35.52 

45.98 

56.91 

68.18 

79.43 

89.88 

100.00 


0. 

3. 

6. 
11. 
15. 
79. 
84. 
89. 
94. 
100. 


27.27 

25.11 

23.42 

18.90 

15.06 

11.31 

8.04 

5.12 

2.60 

0.76 

0.13 

0.00 


28.69 

26.72 

25.33 

32.34 

21.28 

0.58 

0.40 

0.16 

0.07 

0.00 


Since  there  is  but  one  liquid  phase  here, 
these  figures  represent  the  solubilitv  of  KCl  in 
acetone+Aq  at  30''  and  40''. 

(SneU,  J.  phys.  Chem.  1898,  8.  484.) 

The  addition  of  KCl  to  mixtures  of  acetone 
and  HflO  will  cause  a  division  into 
two  layers.  The  following  table  gives 
the  temp,  at  which  sat.  83lutions  of  KCl 
in  acetone -f-A(j  of  varying  concentra- 
tions separate  mto  two  layers  and  idso 
the  compositions  of  the  sat.  solutions  of 
.     KCl  in  acetone+Aq. 


% 

Temp. 

of 
diviiion 

100  ff. 

of  solution  contain 

aoetona 

O.HfO 

G.  acetone 

G.  KCl 

26 

46. 5** 

30 

40.0 

59.36 

25.44 

15.20 

40 

34.2 

53.21 

35.47 

11.32 

50 

32.6 

45.97 

45.97 

8.06 

60 

33.3 

37.86 

56.80 

5.34 

70 

35  r5 

29.09 

68.25 

2.66 

75 

39.0 

80 

45.6 

19.80 

79.20 

1.00 

(SndlO-y^OOgie 
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The  following  table  gives  the  oompotttions  of 
the -solutions  of  KCl  in  acetone+Aq  at 
the  points  at  which  the  solution  just 
divides  into  two  layers.    Temp. — 40"*. 


^^ 


(SneU.) 


le  addition  of  KCl  to  aqueous  acetone 
causes  the  separation  of  the  liquid  into 
two  layers.  The  following  table  gives  the 
composition  of  these  layers  at  40**. 


Solubility  in  aoetone+Aq  at  20^. 
A"*ccm.  acetone  in  100  ccm.  acetone +Aq. 
KCl»millimols  KCl  in  100  ccm.  of  the 
solution. 


100  g. 

of  the  solution  contain 

A 

KCl 

G.  H,0 

Q.  acetone 

Q.  KCl 

0 

10 
20 

410.5 
351.7 
286.6 

56.68 

28.63 

14.68 

53.05 

35.67 

11.29 

30 

223.7 

50.34 

39.82 

9.83 

40 

166.5 

47.60 

43.83 

8.58 

50 

115.4 

44.35 

48.36 

7.29 

60 

71.2 

42.68 

50.75 

6.57 

70 

38.5 

38.53 

56.26 

5.21 

80 

12.9 

36.59 

58.84 

4.57 

90 

2.0 

32.37 

64.18 

3.45 

100 

30.62 
28.12 

66.43 
69.45 

2.95 
2.44 

(EL&rz  and  Knoch,  Z. 

anorg.  1904,  41.  317.) 

Solubility  of  KCl  in  glycerine+Aq  at  25* 
G^g.  glycerine  in  100  g.  glycerine+Aq. 
KCl  -  millimols  KCl  in  100  cc.  of  the  soio- 

tion. 


Upper  layer  contains  per  100  f 

.  of  solution 

G.  H,0 

G.  acetone 

G.  KCl 

55.20 

31.82 

12.99 

54.27 

36.69 

12.03 

53.27 

35.44 

11.29 

51.69 

37.76 

10.55 

51.23 

48.50 

10.27 

50.34 

39.88 

9.77 

49.08 

41.67 

9.26 

48.02 

43.18 

8.79 

47.62 

43.73 

8.64 

46.49 

45.34 

8.17 

45.65 

46.52 

7.83 

45.64 

46.57 

7.79 

58.99 

25.24 

15.77 

Lower  layer  contains  per  100  g.  of  solution 


G.  H.O 


28.14 
29.45 
30.96 
31.83 
32.64 
34.07 
35.27 
37.44 
38.00 
38.68 
39.98 
40.41 
23.66 


G.  acetone 


69.42 
67.83 
65.97 
64.83 
63.79 
62.01 
60.49 
.57.67 
.56.96 
56.17 
54.36 
53.78 
74.91 


G.  KCl 


2.44 
2.72 
3.07 
3.33 
3.56 
3.92 
4.24 
4.89 
5.04 
5.25 
5.66 
5.81 
1.43 


(SneD.) 


G 

KCl 

Sp.  Kr. 

0 

424.5 

1.1800 

13.28 

383.4 

1.1848 

25.98 

339.3 

1.1935 

45.36 

271.4    . 

1.2106 

54.23 

238.5 

1.2189 

83.84 

149.0 

1.2500 

100 

110.6 

1.2860 

(Herz  and  Knooh,  Z.  anorg.  1905,  46.  267.) 


Insol.  in  CSi.  (Baeyer;  Arctowski,  Z. 
anorg.  1894,  6.  257.) 

Insol.  in  benzonitrile.  (Naumann,  B.  19R 
47.  1370.) 

Insol.  in  methyl  acetate.  (Naumann,  B 
1909,  42.  3790);  ethy  laceUte.  (Naumana. 
B.  1910,  48.  314.) 


Solubility  of  KCl  in  organic  compounds  +Aq 


lorgamo 
at  25*. 


Compound 

G.  comp. 
perLHiO 

G.  Kap« 

•ohitioa 

Water 

26.80 

•      Acetaldehyde 

11.01 

27.05 

Paraldehyde 

11.07 

26.42 

Glyoat)l 

13.01 

25.58 

Glycol 

15.61 

26.43 

u 

62.05 

25.26 

Mannitol 

45.53 

24.86 

«f 

136.59 

24.46 

(Annstrong  and  £; 

DigiA^cSaJ 


Soe.  1913, 
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Solubility  in  pyridine+Aq  at  10®. 


SoHrent 

100  g.  of  the 

HK) 

Psmdine 

g.  KCI 

100 

0 

23.79 

90 

10 

19.76 

80 

20 

—  1^.37 

70 

ao 

13.19 

60 

40 

10.05 

50 

50 

6.34 

40 

60 

3.335 

30 

70 

1.245 

20 

80 

0.24 

10 

90 

0.039 

0 

100 

(Schroed«,  J.  pr.  1908,  (2)  77.  268.) 

Insol.  in  anhydrous  p3rridine  and  in  97% 
pyridine -hAq. 

V&ry  si.  sol.  in  95%  pyridine+Aq. 

SI.  sol.  in  93%  pyridine+Aq.  (Kahlen- 
berg,  J.  Am.  Chem.  Soc.  1908,  80.  1107.) 

100  ccm.  of  a  sat.  solution  of  KCI  in  fur- 
furol  at  25**  contain  0.085  pts.  by  wt.  KCI. 
(Walden,  Z.  phys.  Ch.  1906,  65.  713.) 

100  g.  HsO  dissolve  246.5  g.  sugar+44.8  g. 
KCI  at  31.25**;  100  g.  sat.  soluUon  contain 
G2J2S  g.  sugar+11.33  g.  KCI.  (Ktthl'er,  Z. 
Ver.  Zuckeraid,  1897,  47.  447.) 

Solubility  in  glucose +Aq  at  25®. 


Concentration  of 

sliioo«e  in  9.  mol. 

per  1000  g  HiO 


0.25 
0.50 

1:0 

3.0 


Solubility  in 
1000  g.  HiO 


362.70 
366.10 
369.85 
376.25 
402.25 


Molecular 
solubility 


4.86 
4.91 
4.96 
5.04 
5.39 


(Armstrong  and  Eyre,  Proo.  Roy.  Soc  1910, 
M.  127.) 

Potassium  manganic  cbloride,  KsMnCU. 

Sol.  in  H/);  less  sol.  in  NH4CH-Aq;  un- 
stable.   (Neuman,  M.  1894,  15.  492.) 

Potassium  rhodium  chloride. 
See  Chlororfaodite,  potassium. 

Potassium  ruthenium  sesquiMoMe. 
See  ChlororUthenite,  tK>tassium. 

Potassium  ruthenium  te^tichloride. 
See  Chlororutbenate,  potassium. 

Potassium  tellurium  chloride. 
See  Chhtfotellurate,  potassium. 

Potassium  thallic  chloride,  3KC1,  T1C1«4- 
2H/). 
Sol.  in  HiO.    Not  decomp.  by  boiling  H|0. 
(Rammelsba^.) 


Potassium  thorium  chloride,  KCL  2ThCl4+ 
18H,0. 
Deliquescent;   sol.   in  HjO   and   alcohol. 
(Berzehus.) 

Potassium  tin  (stannous)  chloride  (Potassium 
chlorostannite),  KCI,  SnCls4-HiO. 

Decomp.  By  H,0;  sol.  in  hot  HCl  or  KC1+ 
Aq.  (Rcansen  and  Richardson,  Am.  Ch.  J. 
14.  90.) 

2KC1,  SnClj-hH,0.  Partially  decomp.  bv 
dissolving  in  H3O.  (Rammelsberg,  Pogg.  94. 
507.) 

-I-2H1O.  Very  sol.  in  hot,  and  but  slightly 
in  cold  HCl -hAq  or  KCl-l-Aq.  (Remsen  and 
Richardson.) 

4KC1,  SnCl,+3H,0.  (Poggiale,  C.  R.  20. 
1182.) 

Does  not  exist.    (Remsen  and  Richardson.) 

Potassium  tin  (stannic)  chloride,  2KC1,  SnCU. 
See  Chlorostannate,  potassium. 

Potassram  tungsten  chloride,  Ks(OH)WClt. 

Decomp.  by  moisture.  Insol.  in  organic 
solvents.    (Olsson,  B.  1913,  46.  581.) 

K,W,Clf.  Sol.  in  H2O.  Nearly  insol.  in 
most  organic  solvents.    (Olsson.) 

Potassium  uranium  chloride,  UCI4,  2KC1. 

Very  hydroscopic;  sol.  in  HjO  with  decomp. ; 
sol.  in  acetic  acid.  Decomp.  by  alcohol. 
Nearly  insol.  in  ether.  (Aloy,  Bull.  Soc.  1899, 
(3)  21.  264.) 

Potassium  uranyl  chloride,  Ks(U0s)Cl4. 

Very  sol.  in  HiO.  Moderately  sol.  in  dil. 
alcohol.    (Aloy,  Dissert.  1901.) 

+2HsO.  Very  sol  in  HsO  and  alcohol 
(Arfvedson.) 

Sol  in  H2O,  with  decomp.  and  separation 
of  KCI  unless  HsO  is  acidulated  with  HCl 
(Peligot,  A.  ch.  (3)  5.  37.) 

Solubility  in  H/)  at  t*.     — 


100  pU.  of  the  solution 

. 

contain 

t* 

Solid  phase 

Pta. 

Pt«. 

Pta. 

U0< 

Cl 

K 

0.8 

38. S7 

13.59 

3.86 

UOjClf.  2Ka.  2H«0 
+KC1 

14.9 

33.71 

13.51 

.... 

•• 

17.5 

37.36 

14.5a 

^:2Ff 

-M.       .            .             . 

25.0 

35.01 

15.26 

.  .  . 

•• 

41.5 

35.27 

15.92 

7.39 

M 

50.0 

34.18 

16.56 

. . . 

«« 

60.0 

34.19 

17.25 

9.14 

UOtCb.  2KC1.  2HiOi 

71.5 

33.55 

17.44 

9.28 

M 

78.5 

35.26 

18.24 

9.95 

" 

(Rimh 

ach,  B. 

1904,1 

17.  463.) 
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Potaasiiim  uranyl  chloride  is  deeomp.  bv 
H|0  at  temp,  below  60''.  Above  60%  it  is 
8oL  in  H|0  without  deoomp. 

Potassium  vanaditun  chloride,  VKiCU+HsO. 
Difficultly  sol.  in  H|0  and  alcohol.    (St&h- 
ler,  B.  1904,  87.  4412.) 

Potassium  yttrium  chloride. 
Sol.  in  HtO  with  evolution  of  heat. 

Potassium  zinc  chloride,  2KC1,  ZnCls. 

Very  deliquescent.  Sol.  in  1  pt.  cold,  and 
in  all  proportions  of  hot  HiO.  (Pierre,  A.  ch. 
(3)  16.  2&.) 

-hHiO.  Not  very  deliquescent.  Can  be 
recryst.    (Ephraim,  Z.  anorg.  1908, 59.  58.) 

KCl,  ZnCls+2HtO.  Not  deliquescent. 
Cannot  be  recrsrst.  without  deeomp. 
(Ephraim.) 

Potassium  chloroiodide,  KCIJ. 

Very  unstable.  (Wells  and  Wheeler,  Sill. 
Am.  S,  148.  475.) 

KCUI.  Sol.  in  H,0  with  deeomp.  Ether 
dissolves  out  ICU.  (Filhol,  J.  Pharm.  26. 
433.)    ' 

Potassium  fluoride,  KF  or  KsFi. 

VaydeUquescent.  Very  sol.  in  HjO.  SI. 
sol.  in  HF+Aq.  Easilv  sol.  in  oono.  KCsHtOi 
+Aq.  Insol.  in  alcohol.  (Berzelius.)  Sol. 
in  dilute  alcohol.    (Strom^er,  A.  100.  83.) 

Sp.  j^.  of  aqueous  solution  of  KF  at  18° 
containing—" 

5  10  20  30  40%  KF. 

1.041       1.084      1.117      1.272      1.378 
(KoUrausofa,  W.  Ann.  1879.  1.) 

Solubility  in  HF+Aq  at  21*. 
(G.  per  100  g.  H,0.) 


KF  will  "salt  out"  acetone  from  aqiueoos 
solution.  The  table  shows  the  oomposH 
tion  of  the  solutions  at  the  points  at 
which  inhomogeneous  solutions  of  KF, 
acetone  and  H|0  just  become  homo- 
geneous at  20**. 
100  g.  of  the  solution  contain: 


HF 

KF 

HF 

KF 

0.0 

96.3 

13.95 

31.4 

1.21 

72.0 

15.98 

33.4 

1.61 

61.0 

17.69 

35.6 

3.73 

40.4 

20.68 

38.4 

4.03 

32.5 

28.60 

46.9 

6.05 

30.4 

41.98 

61.8 

9.25 

29.9 

53.71 

74.8 

11.36 

29.6 

74.20 

105.0 

12.50 

30.5 

119.20 

169.5 

(Ditto,  C.  R.  1896, 128. 1282.) 

EasUy  sol.  in  liquid  HF.  (Franklin,  Z. 
mnorg.  1905,  46.  2.) 

Very  si.  sol.  in  liquid  NHi.  (Gore,  Am.  Ch. 
J.  1898,  20.  829.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 


G.  KF 

G.HiO 

G. 
•cetone 

Q.  KF 

G.H^ 

G. 

•cttoor 

5.75 

58.91 

35.34 

0.61 

31.95 

67.44 

5.00 

66.28 

38.72 

0.50 

29.92 

60  58 

3.84 

52.25 

43.91 

28.42 

69.76 

1.82 

3.06 

49.05 

47.89 

25.74 

71.24 

3.02 

2.61 

46.84 

50.55 

22.35 

72.99 

4.66 

2.22 

44.79 

52.99 

20.28 

73.80 

5.W 

14.95 

73.66 

11.39 

18.71 

74.10 

7.19 

11.46 

70.77 

17.77 

16.31 

73.97 

9.?2 

9.17 

67.30 

23.53 

12.40 

72.01 

15.» 

7.72 

64.01 

28.27 

33.86 

65.73 

0.397 

7.07 

62.03 

30.90 

29.97 

68.54 

1.50 

6.43 

60.50 

33.07 

22.05 

73.41 

AM 

1.38 

40.55 

58.06 

17.82 

74.01 

8.16 

0.979 

36.42 

62.60 

14.34 

73.29 

12r 

0.693 

32.69 

66.61 

44.24 

55.52 

0.240 

0.57 

31.50 

67.93 

33.34 

65.66 

1.00 

0.89 

35.74 

63.36 

29.86 

68.54 

1.60 

0.75 

33.84 

65.41 

24.38 

72.16 

3.4S 

At  the  first  quadruple  point  where  the 
hydrate,  acetone,  watm*  and  vapor  are  in 
equilibnum  the  upper  layer  contains  98^ 
acetone,  while  the  lower  layer  contains  m 
100  g.,  46.3  g.  KF.  A  sat.  solution  o£  KF 
will  thus  dehydrate  aoetone  to  the  eacteot  of 
98%. 

(fVankforter  and  Cohen,  J.  Am.  Chem.  Sec 
1914,  86. 1115.) 

Similar  data  are  given  for  KF  in  ethjl  and 
propyl  alcohol  by  Frankforter  and  f>teT. 
(J.  plgrB.  Ch.  1913, 17.  402.) 

+2H/).  Very  deliquescent.  (Gunti,  A. 
oh.  (6)  8.  20.) 

Sat.  aq.  sofaition  at  18"*  oontaaw  4U5c 
KF  (de  Fororand,  C.  R.  1911, 188. 1210.) 

Sp.  gr.  of  solution  sat.  at  18"*  — 1.5(12,  snd 
contains  48%  KF.  (Mylius  and  Funk,  B. 
1897,  80.  1718.) 

+4HiO.  Not  deliquescent,  (de  Forarani 
C.  R.  1911, 152.  1075.) 

Sat.  aq.  solution  at  18"*  oootams  36J6% 
KF.    (deTororand,  C.  R.  1911, 168.  12ia} 

Potassium  hydrofen   fluoride,    KF.    HF- 

KHF,. 

Easily  sol.  m  HiO.  SI.  sol.  in  H]0  ooo- 
taining  HF.  Easily  sol.  in  cone.  KOJELf>\-^ 
Aq.  Sol.  in  dil.  alcohol,  but  insol.  in  absofaiu 
alcohol. 

KF,  2HF.  Deliquescent.  Deoomp.  tn- 
HiO  with  absorption  of  heat.  (Moiflsan,  C.  EL 
106.  547.) 

KF,  3HF.    As  above.    (Moksan.) 
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Potassitim  manganic  fluoride. 
See  Fluomanganate,  potassium. 

Potassium  scandium  fluoride,  KtScFt. 

Sol.  in  H|0.  Decomp.  by  acids.  (R.  J. 
Meyer,  Z.  anong.  1914,  86.  275.) 

Potassium  silicon  fluoride. 
iSee  Fluosilicate,  potassium. 

Potasdum  tantalum  fluoride. 
See  Fluotantalate,  potassium. 

Potassium  tellurium  fluoride,  KF,  TeF4. 

Decomp.  by  H/).  (H6gbom,  Bull.  Sec. 
(2)  86.  60.) 

Potassium  thallic  fluoride,  2TlFi,  KF. 

Decomp.  by  moisture.  Insol.  in  HF. 
(Gewecke,  A.  1909,  866.  226.) 

Potassium  thorium  fluoride,  2KF,  ThF4+ 
4HaO. 

Neariy  insol.  in  HiO.    Sol.  in  HF+Aq. 
KF,  ThF4.    Precipitate.    (Chydenius.) 

Potassium    tin    (stannous)    fluoride,    2KF, 
3SnF,+H,0. 
Sol.  in  HA    (Wagner,  B.  19.  896.) 

Potassium  tin  (stannic)  fluoride. 
See  Fluostannate,  potassium. 

Potassium  titanium  te/rafluoride. 
See  Fluotitanate,  potassium. 

Potassium  titanium  aesguifluoride,  4KF, 
TijF.. 

Precipitate.  Veiy  si.  sol.  in  HjO.  Sol.  in 
dil.  adds.    (Piccini,  C.  R,  97.  1064.) 

See  also  Sluofesguititanate,  potassium. 

Potassium  titan^  fluoride. 
See  Fluozypertitanate,  potassium. 

Potassinm  tungstji  fluoride. 
See  Plnozytnngstate,  potassium. 

Potassium  uranium  fluoride,  KF,  UF4. 

Insol.  in  HsO  and  dil.  acids.  Difficultly 
BcL  in  cone.  HCl+Aq.  Sol.  in  cone.  H9SO4. 
(BoLton,  J.  B.  1866.  212.) 

Potasainm  uranyi  fluoride. 
See  Fhiozjuranate,  potassium. 

Potasdum  Tanadium  setguifluoride. 
See  Phioiranadate,  potassium. 


I  vanadium  letrafiuoride  (7). 
Eamty  sol.   in   HtO.     Insol.   in   alcohol. 
(Berselius.) 


Potassium  zinc  fluoride,  KF,  ZnFs. 
Sol.  m  HaO.    (R.  Wagner.) 
2KF,  ZnF,.   Sol.  inHiO.    (Beraelius.) 

Potassium  zhxonium  fluoride. 
See  Fluozhxonate,  potassium. 

Potasshmi  fluoride  hydrogen  peroxide,  KF, 
HiOj. 
Not  hydroscopic.     Very  sol.  in  HjO.     Is 
not  decomp.  at  70®  and  only  partially  so  at 
110*.    (Tanatar,  Z.  anorg.  1901,  28.  255^.) 

Potassium  fluoride  vanadic  acid. 
See  Fluoxyvanadate,  potassium. 

Potassium  hydride,  KH. 

Decomp.  by  HjO.  Insol.  in  oil  of  tur- 
pentine, benzene,  ether  and  CSi.  fMoissan, 
C.  R.  1902,  184.  18.) 

Potassium  hydrosulphide,  KSH. 

Very  deliquescent,  and  sol.  in  HiO  with 
gradual  decomp.  CSrystaUises  with  J^HiO. 
Sol.  in  alcohol. 

Potassium  hydroxide,  KOH. 

Very  deliquescent,  and  sol.  in  H,0  with 
evolution  of  much  heat.  100  pte.  KOH,  ex- 
posed over  HiO  at  16-20*  take  up  460  pts. 
HaOin56days.    (Mulder.) 

1  pt.  KOH  dinolvM  in  0.6  pt.  cold  HfO  (Lowits) : 
in  0.47  pt.  cold  H|0  (Bineau.  C.  R.  41.  509) ;  in  1  pt. 
».   (Abl.) 


HiO. 


Solubility  of  KOH  in  H,0  at  t^ 


G.  KOH  per  100  g. 

t* 

Solid  phMe 

HsO 

solution 

—22 

3.7 

3.6 

loe 

—20.7 

22:5 

18.4 

** 

—65.2 

44.5 

30.8 

" 

—36.2 

36.2 

26.6 

K0H.4HK) 

-^2.7, 

77.94 

43.8 

•• 

-33    • 

80 

44.4 

KOH.4H1O+KOH. 
2H.0 

—23.2 

85 

45.9 

K0H.2HK) 

0 

97 

49.2 

•* 

10 

103 

50.7 

!• 

15 

107 

51.7 

** 

20 

112 

52.8 

•* 

30 

126 

55.76 

'* 

32.5 

135 

57.44 

KOH.2HtO+KOH. 
H,0 

50 

140 

58.33 

KOH.HfO 

100 

178 

64.03 

" 

125 

213 

68.06 

" 

143 

311.7 

75.73 

(Pickling,  Chem.  Soc.  1893,  68.  906.) 

100  pts.  KOH  are  sol.  in  93.4  pts.  HtO  at 
15**  or  100  pts.  HflO  dissolve  Id^mfmiKOE,  at 
W.   Sp.  gr. -1.5355  at  15^   ^^^^ 
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All  higher  values  found  in  solubility  tables 
are  incorrect.  (Ferchland,  Z.  anorg.  1902, 
80.  133.) 

100  g.  sat.  aq,  solution  at  15^  contain 
50.48  g.  KOH.  (de  Fororand,  C.  R.  1900, 
149.  719.) 

Sat.  KOH-HAq  boils  at  157.7*'  (Griffiths); 
340^  (Gerlach). 

B.-pt.  of  KOH+Aq  containing  pts.  KOH  to 
100  pts.  H,0. 


B.-pt. 


105** 

110 

115 

120 

125 

130 

135 

140 

145 

150 

155 

160 

165 

170 

175 

180 

185 

190 

195 

200 

205 

210 


Pta.  KOH 


20.5 

34.5 

46.25 

57.5 

67.5 

76.8 

85.0 

92.5 

99.8 

106.5 

114.05 

121.7 

129.35 

137.0 

144.8 

152.6 

160.4 

168.2 

176.5 

185.0 

193.5 

202.0 


B.-pt. 


215** 

220 

225 

230 

235 

240 

245 

250 

255 

260 

265 

270 

275 

280 

285 

290 

295 

300 

310 

320 

330 

340 


Pta.  KOH 


210.5 
219.8 
230.0 
240.9 
251.9 
263.1 
274.4 
285.7 
298.5 
312.5 
328.0 
343.5 
359.0 
375.0 
391.0 
408.2 
425.5 
444.4 
484.0 
526.3 
571.5 
623.6 


Sp.  «r.  of  KOH  +  Aq. 


(Gerlach,  Z.  anal.  26.  464.) 


Sp.  gr.  and  b-pt.  of  KOH-HAq  according  to 
Dalton. 


%  KiO 


4  7 
9  5 
13.0 
16.2 
10  5 
23  4 
26  3 
29.4 
32.4 
34  4 


8p.gr. 


1.06 
1  11 
1.15 
1.19 
1  23 
1  28 
1.33 
1  36 
1.39 
1  42 


B.-pt. 


100.56* 
101  11 
101.66 
103.33 
104.44 
106  66 
109.44 
112.22 
115.56 
118.89 


%K,0 


36.8 
39.6 
42.9 
46.7 
51  2 
56.8 
63.6 
72  4 
84.0 
100 


Sp.  gr. 


1.44 

1.47 

1.52 

1.60 

1.68 

1.78 

1.88 

2.00 

2.2 

2  4 


B.-pt. 


123.89° 
129.44 
135.56 

*  143  33 
160  00 
188  22 
215.56 
315.56 

red  heat 


Sp.  gr.  of  KOH  -HAq  at  15». 


%K,0 

Sp.gr. 

%KK) 

8p.gr. 

%K,0 

Sp.gr. 

0.568 

1  0050 

10.750 

1 . 1039 

20.935 

1.2268 

1  697 

1.0153 

11  882 

1182 

21.500 

1  2342 

2  829 

1  0560 

13  013 

1308 

22  632 

1.2493 

3  961 

1  0369 

14   145 

1437 

23  764 

1  2648 

5.002 

1  0478 

15  277 

1568 

24  895 

1  2805 

6.224 

1  0689 

16  408 

1702 

28  027 

1  2966 

7  355 

1  0703 

17  540 

1839 

27.158 

1.3131 

8.487 

1  0819 

18  671 

1979 

28  290 

1  3300 

9  619 

1  0938 

19  803 

2122 

(Zimmerman,  N.  J.  Phftrm.  IB,  t.  5. 


%KK) 

8p.gr. 

%KK) 

Sp.gr. 

%KiO 

8p.gr. 

2.44 

1.02 

23.14 

1.22 

37.97 

1.43 

4.77 

1.04 

24.77 

1.24 

40.17 

1.44 

7.02 

1.06 

26.34 

1.26 

42.31 

1.46 

9.20 

1.08 

27.86 

1  28 

44  40 

1  48 

11.28 

1.10 

29.34 

1.30 

46.45 

1.50 

13.30 

1.12 

30  74 

1  32 

48  46 

1  52 

15.38 

1  14 

32  14 

1.S4 

50.09 

1.54 

17.40 

1.16 

33.46 

1.36 

51   58 

1.56 

19.34 

1.18 

34.74 

1.38 

53.00 

1.56 

21.26 

1.20 

35  99 

1.40 

(Richt«r.) 


Sp.  gr.  of  KOH  -f  Aq  at  15*.   a  =  sp. j 
K,0;  b  =  8p.  gr.  if  %  is  KOI 


.if%ii 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


a 

b 

% 

a 

1.010 

1.009 

31 

1.370 

1.020 

1.017 

32 

1.385 

1.030 

1.025 

33 

1.403 

1.039 

1.033 

34 

1.418 

1.048 

1.041 

35 

1.431 

1.058 

1.049 

36 

1.445 

1.068 

1.058 

37 

1.460 

1.078 

1.065 

38 

1.475 

1.089 

1.074 

39 

1.490 

1.099 

1.083 

40 

1.504 

1.110 

1.092 

41 

1.522 

1.121 

1.110 

42 

1.539 

1.132 

1.111 

43 

1.564 

1.143 

1.119 

44 

1.570 

1.154 

1.128 

45 

1.584 

1.166 

1.137 

46 

1.600 

1.178 

1.146 

47 

1.615 

1.190 

1.155 

48 

1.630 

1.202 

1.166 

49 

1.645 

1.215 

1.177 

50 

1.660 

1.230 

1.188 

51 

1.676 

1.242 

1.198 

52 

1.690 

1.256 

1.209 

53 

1.705 

1.270 

1.220 

54 

1.720 

1.285 

1.230 

55 

1.733 

1.300 

1.241 

56 

1.746 

1.312 

1.252 

57 

1.762 

1.326 

1.264 

58 

1.780 

1.340 

1.278 

59 

1.795 

1.355 

1.288 

60 

1  810 

300 

311 


1.324 

1.336 

1.349 

1.361 

1.374 

1.387 

1.400 

1.411 

1  425 

1  438 

1.450 

1.463 

1.472 

1.488 

l.4» 

1.511 

1.527 

1.530 

1.552 

1.565 

1.578 

1.500 

1.604 

1.618 

1  630 

1.641 

1.655 

1.667 


(Calculated  by  Gerlach.  Z.  anaL  8.  279. 
after  Zimmermazm,  N.  J.  Pnarm.  18,  8.  5,  and 
Schiflf,  A.  107.  300.) 


Sp.  gr.  of  KOH-HAq  at  15'. 


%KOH 


4.2 

8.4 

12.6 

16.8 


8p.gr. 


1.0382 
1.0776 
1.1177 
1.1588 


%KOH 


21.0 
25.2 
29.4 


St^v- 


1.2008 
1.2439 
1.2880 


(KoUrausch,  W.  Ann.  1879.  1.) 
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8p.  gr.  of  KOH+Aq  at  15^*. 


%KOH 

8p.  fT. 

%KOH 

8p.gr. 

10 
20 
30 
40 

1.077 
1.175 
1.288 
1.411 

50 
60 
70 

1.530 
1.667 
1.790 

(Gerlaoh,  Z.  anal.  87.  275,  calculated  from 
Schiff,  A.  107.  300.) 


Sp.g^.ofK,0-^-Aqatl5^ 


%KK) 

8p.  gr. 

%KK) 

Sp.gr. 

5 

1.054 

30 

1.358 

10 

1.111 

35 

1.428 

15 

1.171 

40 

1.500 

20 

1.231 

45 

1.576 

25 

1.294 

(Hagei-,  Adjumenta  varia,  Leipsic,  1876.) 


Sp.  or,  of  KOH+Aq  at  20°  containing  2 
mols.  KOH  to  100  mols.  H,0==  1.05325. 
(Nicol,  Phil.  Mag.  (5)  16.  122.) 

Sp.  gr.  of  KOH-HAq  at  15°. 


K§H 


52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 


8p.gr. 


.53822 
.52622 
.51430 
.50245 
.49067 
.47896 
.46733 
.45577 
.44429 
.43289 
.42150 
.41025 
.39906 
.38793 
.37686 
.36586 
.35485 
.34396 


Kdu 


34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 


Sp.gr. 


.33313 
.32236 
.31166 
.30102 
.29046 
.27997 
.26954 
.25918 
.24888 
.23866 
.22849 
.21838 
.20834 
.19837 
.18839 
.17855 
.16875 
.15898 


K§H 


16 
15 
14 
13 
12 
11 
10 
9 

7 
6 
5 
4 
3 
2 
1 
0 


Sp.gr. 


14925 
13955 
12991 
12031 
11076 
10127 
09183 
08240 
07302 
06371 
05443 
04517 
.03593 
02671 
.01752 
.00834 
99918 


(Pickering,  Phil.  Mag.  1894,  (5)  87.  375.) 


Sp.  gr.  of  N  iolution  at  1874*^  =  1.0481 
(LoomiB,  W.  Ann.  1896,  60.  550.) 


Sp.gr.  of  KOH+Aq. 
%  KOH  6.87  12.10 

Sp.  gr.  20720**        1.0601        1.1025 
(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  272.) 


KOH-hAq  contaming  ecmal  pte.  of  KOH 
and  HiO  freeze^  at  — 54**.  (Guvton-Morveau, 
Gm-.-K.  2, 1.  18.) 

KOH  is  completely  miscible  with  NaOH 
and  with  RbOH  in  both  the  liquid  and  the 
solid  states.  (Hevesy,  Z.  phys.  Ch.  1910,  73. 
667.) 

Insol.  in  liquid  NHi.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

Abundantly  sol.  in  strong  alcohol  or  wood- 
spirit. 

See  below  under  K0H+2H,0. 

Readily  sol.  in  glycerine. 

Sol.  in  not  less  than  25  pts.  of  ether. 
(Boullay.)  Sol.  in  much  more  than  25  pts.  of 
ether.    (Connell.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1904,37.3601.) 

Insol.  in  acetone.  Readily  sol.  in  fusel 
oil. 

Insol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Sol.  in  aqueous  solution  of  manni te.  ( Favre, 
A.  ch.  (3)  11.  76.) 

The  composition  of  the  hydrates  formed  by 
KOH  at  different  dilutions  is  calculated  from 
determinations  of  the  lowering  of  the  fr.-pt. 
produced  by  KOH  and* of  the  conductivity 
andsp.  gr.  of  KOH-hAq.  (Jones,  Am.  Ch.  J. 
1905,34.337.) 

-fH,0. 

-|-2HjO.  Very  deliquescent,  and  sol.  in 
HfO  with  absorption  of  much  heat. 

100  g.  sat.  solution  in  HjO  at  30*  contain 
55.75  g.  anlQrd.  KOH.  (de  Waal,  Dissert. 
1910.) 


Solubility  of  K0H+2H/)  in  alcohol -|-Aq  at 
30'. 


%KOH 


55.75 
54.81 


31.0 

28.99 

27.67 

27.20 

26.25 


%  aloobol 


0 
0.43 


57.60 
65.07 
69.92 
73.01 
81.98 


%  HiO 


44.25 
44.76 


11.50 

5.94 

2.41 

negative 


*Sepa,rates  into  two  layers. 

(de  WaaJ,  Dissert,  1910.) 

+4HiO.  Digitized  by  V^OOglC 


i 
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Potassium  hydroEen  titanium  diimide, 
TifNH)NK. 
Decomp.  by  HsO  and  aloohol.    Insol.  in 
all  ord.  indifferent  orj(anio  solvents.    (Ruff, 
B.  1912,  46.  1371.) 


Potassiimi  iodide,  KI. 

Deliquescent  only  in  very  moist  air.  V^ry 
sol.  in  HjO  with  absorption  of  heat. 

The  temp,  of  HjO  can  be  lowered  24**  by 
dissolving  Kl.    (Baup.) 

140  pts.  KI  dissolved  in  100  pts.  HsO  at 
10.8**  lower  the  temp.  22.5*.  (Rttdorff,  Pogg. 
186.  276.) 

100  pts.  HaO  dissolve  126.6  pts.  KI  at  0^ 
(Kremers);  127.8  pts.  KI  at  0*  (Mulder); 
127.9  pts.  KI  at  0^    (Gerardin.) 

By  boiling,  100  pts.  HsO  dissolve  221  pts. 
KI  at  120**  (Baup);  222.2  pts.  KI  at  120** 
(Gay-Lussac);  222.6  pts.  Klat  118.4*'  (Mul- 
der); 223.58  pts.  KI  at  117**  (Legrand);  223.6 
pts.  KI  at  117*.    (Gerardin.) 

Between  these  temps,  the  solubility  in- 
creases proportional  to  temp. 

Sol.  in  0.736  pt.  HiO  *t  12.6»;  in  0.709  pt.  H«0  *t 
le*";  in  0.7  pt.  HtO  at  18^;  in  0.45  pt.  HsO  at  120«. 
(QrahamOtto.) 

100  pts.  KI  +  Aq  sat.  at  16-16«  contain  58.07  pts.  KI. 
(v.  Hauer.  J.  pr.  M,  137.) 

100  pts.  HsO  at  12.5<'  disw>lTe  136  pts.;  at  16«,  Ul 
pts.  KI.  (Baup.) 

100  pts.  HsO  at  IS*"  dis«>hre  143  pts.  KI;  at  190^.  271 
pts.     (Oay-Lussae.) 

SoL  in  0.79  Dt.  HsO  at  0";  in  0.70  pt.  HsO  at  20*>: 
in  0.63  pt.  HsO  at  48^;  in  0.57  pt.  HsO  at  60";  in  0.53 
pt.  HsO  at  80";  in  0.51  pt.  HsO  at  100".  (Kr«men. 
Posg.  97.  15.) 

Sol.  in  0.71  pt.  H,0  at  15^  rEder,  Dingl. 
221.  89.) 


SolubiUty  of  KI  in  100  pts.  H,0  at  t*. 


Solubility  of  KI  in  100  pts.,  etc.— CofOmiiarf. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 


Pt8.KI 


127.9 
128.7 
129.6 
130.4 
131.2 
132.1 
132.9 
133.7 
134.5 
135.3 
136.1 
137.0 
137.8 
138.6 
139.4 
140.2 
141.0 
141.8 
142.6 


19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 


Pts.KI 


143. 

144. 

145. 

145. 

146. 

147. 

148. 

149. 

149. 

150. 

151. 

152. 

153 

154 

155 

156 

156 

157 

158 


38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 


Pt8.KI 


159 
160 
160 
161 
162 
163 
164 
164 
165 
166 
167 
168 
168 
169 
170 
171 
172 
172 
173 


57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 


PU.KI 

t" 

IHs.  KI 

f 

174 

78 

191 

99 

175 

79 

192 

100 

175 

80 

192 

101 

176 

81 

193 

102 

177 

82 

194 

103 

178 

83 

195 

104 

179 

84 

196 

105 

180 

85 

197 

106 

180 

86 

197 

107 

181 

87 

198 

108 

182 

88 

199 

109 

183 

89 

200 

110 

184 

90 

201 

111 

184 

91 

202 

112 

185 

92 

202 

113 

186 

93 

203 

114 

187 

94 

204 

115 

188 

95 

205 

116 

188 

96 

206 

117 

189 

97 

207 

190 

98 

208 

Pta.KI 


208 

209 
210 
211 
212 
213 
213 
214 
215 
216 
217 
218 
219 
220 
220 
221 
222 
223 
223.6 


(Mulder,  calculated  from  his  own  and  other 
observations,  Scheik.  Verhandel.  IMi.  63.) 


Solubility  of  KI  in  100  pts.  H^  at  f. 


-22.65 
-22.35 
-16.8 
-11.35 
-5.9 

0 
-1-3.25 
9.55 
12.75 
12.9 


Pta.KI 


107.2 
106.6 
111.1 
116.3 
120.4 
126.1 
130.1 
134.0 
137  1 
137.9 


21.05 

25.6 

29.1 

37.3 

42.3 

45.75 

51.8 

55.05 

60.55 

65.0 


PU.KI 


143.3 
146.6 
149.6 
156.7 
160.3 
163.6 
167.6 
169.1 
173.4 
178.3 


71.1 

74.751 

81.6 

86.35 

93.5 

100.7 

110.2 

113.7 


PlraKI 


1835 
185.6 
192.0 
194.6 
200.3 
205.6 
216.1 
2186 


(Coppet,  A.  ch.  (5)  80.  417.) 


Solubility  is  r^resented  by  a  straight  line 
of  the  formula  126.23 -|-0.8088t.    (Cof^Mi.) 


SolubUi^y  of  KI  in  100  pte.  H/>  at  high  temp. 

f 

Pu.  KI 

f 

Pta.  KI 

124 
133 

233.9 
249.3 

144 
175 

254.6 
310.4 

(Tilden  and  Shenstone,  Phil.  Trans.  1864. 23.) 


If  solubility  S  -pts.  KI  in  100  pts.  sohitaQB, 
S-55.8-l-0.122t  from  0^  tQ  JW.**     (8*^4 

C.  R.  98.  1432.)   gitizedbyVjrOOgK^ 
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Sat.  KI+Aq  oontaiM  %  KI  at  t^ 


-21 

-21 

-21 

-19 

-15 

-9 

0 

+21 

44 

72 


%KI 


50.7 
51.0 
51.2 
52.2 
53.2 
54.5 
56.9 
59.3 
60.8 
64.3 


78 
96 
150 
151 
175 
176 
190 
193 
213 


%KI 


64.8 
66.9 
70.6 
70.9 
71.6 
72.7 
73.8 
74.5 
75.7 


(fitard,  A.  ch.  1894,  (7)  2, 542.) 


Solubility  of  KI  in  100  g.  HgO  at  t^ 

t* 

g.KI 

i" 

f.  KI. 

-1 

-5 

-4 

-10 

-14 

122.2 
119.8 
117.4 
115.1 

75.8 

-11.5 
-9.5 
-7 
-6 
-5 

64.7 
51.5 
42.6 
34.4 
'25.7 

(Meu88^,  Z.  anorg.  1905,  44.  80.) 


102.70  pt8.  by  weight  are  contained  in  100 
ec.  KI+Aq  sat.  at  25'',  or  59.54  pts.  in  100  g. 
of  solution;  sp.  gr. « 1.7254. 

94.05  pts.  by  weight  are  contained  in  100  cc. 
KI+Aq  sat.  at  0*,  or  56.34  ote.  in  100  g.  of 
sohition;  sp.  gr.-s  1.6699.  (Walden,  Z.  phys. 
Ch.  1906,  56.  715.) 

8<^iibility  of  KI  in  HtO  at  low  temperstinres. 


f 

7oKI 

SoUd  phase 

f* 

%KI 

Solid  phase 

-12.6 

38 

Ice 

-22 

62.1 

KI 

-16 

41.2 

-20 

52.6 

-17.6 

44.6 

-16 

63.6 

-20 

48 

-10 

64.6 

-22.6 

51.2 

-.  6 

66.4 

-23.2 

61.9 

"+KI 

0 

66.4 

(Kramann  and  Kenhbaum,  Z.  anorg.  1907, 
06.  218.) 


149.26  g.  KI  dissolve  in  100  g.  H,0  at  25^ 
(Amadori  and  Pampanini,  Rend.  Ace.  Line. 
1911,  V,  20.  473.) 

60.39  g.  in  100  g.  KI+Aq  sat.  at  25^ 
(Paraons  and  Whittemore,  J.  Am.  Chem.  Soc. 
1911  SS.  1934 ) 

56!l  g.  in  100  g.  KI+Aq  set.  at  0*';  60.35  g. 
in  100  g.  KI+Aq^sat.  at  30*^.  (Van  Dam 
and  Donk,  Chem.  Weekbl.  1911,  8.  848.) 


Sp.  gr.  of  KI+Aq  at  2V 


h 

8p.fr. 

S 

8p.gr. 

^ 

8p.ir. 

1 

1.0075 

21 

1.1807 

41 

1.4224 

2 

:i.0151 

22 

1.1911 

42 

1.4371 

3 

1.0227 

23 

1.2016 

43 

1.4520 

4 

1.0305 

24 

1.2122 

44 

1.4671 

5 

1.0384 

25 

1.2229 

45 

1.4825 

6 

1.0464 

26 

1.2336 

46 

1.4982 

7 

1.0545 

27 

1.2445 

47 

1.5142 

8 

1.0627 

28 

1.2556 

48 

1.5305 

9 

1.0710 

29 

1.2699 

49 

1.5471 

10 

1.0793 

30 

1.2784 

50 

1.5640 

11 

1.0877 

31 

1.2899 

51 

1.5810 

12 

1.0962 

32 

1.3017 

52 

1.5984 

13 

1.1048 

33 

1.3138 

53 

1.6162 

14 

1.1136 

34 

1.3262 

54 

1.6343 

15 

1.1226 

35 

1.3389 

55 

1.6528 

16 

1.1318 

36 

1.3519 

56 

1.6717 

17 

1.1412 

37 

1.3653 

57 

1.6911 

18 

1.1508 

38 

1.3791 

58 

1.7109 

19 

1.1605 

39 

1.3933 

59 

1.7311 

20 

1.1705 

40 

1.4079 

60 

1.7517 

(Schiflf,  A.  110.  75.) 

Sp.  gr.  cf  KI+Aq.    S« according  to  Schiff 
(A.  106. 340)  at  21"*;  K -according  to  Kremers 
(Pogg.  96.  62),  interpolated  by  Gerlach  (Z. 
.  8.  285.) 


5         10       15       20       25      30%  KI, 
1.038  1.079  1.123  1.171    ...     1.279 
1.038  1.078  1.120  1.166  1.218  1.271 


S 
K 

35 

S     ... 
K  1.331 


40 


45       50       55       60%  KI. 

...     1.483 ... 

1.396  1.469  1.546  1.636  1.734 

Sp.gr.  of  KI+Aq  at  18^ 


a 

8p.fr. 

^ 

Sp.  gr. 

S 

Sp.gr. 

5 
10 
20 

1.0363 
1.0762 
1.1679 

30 
40 
50 

1.273 

1.3966 

1.545 

55 

1.630 

(Kohhrausch,-W.  Ann.  1879.  1.) 
Sp.  gr.  of  KI+Aq  at  18^ 

%KI 

Sp.gr. 

1.044 
5.0 

1.0062 
1.0363 

(Giotrian,  W.  Ann.  1883,  18.  191.) 

Sp.  gr.  at  1674**  of  KI+Aq  containing 
32.4875%  KI  - 1.30238.  (Schttnrock,  Z.  phys. 
Ch.   1893,11.781.) 

KI+Aq  containing  9.35%  KI  has  sp.  gr. 
20720'' -1.0726. 

KI+Aq  containing  11.35%  KI  has  sp.  gr. 
20720''  - 1.0892.  (Le  Blanc  ^d  Hp.hland,  Z. 
phys.  Ch.  1896,  19,  278.>yV^^OgK 


766 


POTASSIUM  IODIDE 


B..pt. 

of  KI-HAq  containing  pte.  KI  to  100 
pt8.  H,0. 

B.-pt. 

Pts.KI 

B.-pt. 

Pt8.KI 

B.-pt. 

Pt8.KI 

lor 

15 

108** 

111.5 

115 

185** 

102 

30 

109 

123 

116 

195 

103 

45 

110 

134 

117 

205 

104 

60 

111 

145 

118 

215 

105 

74 

112 

155 

118.5 

220 

106 

87 

113 

165 

107 

99.5 

114 

175 

(Gerlach,  Z.  anal.  26.  439.) 


Sat.  KI+Aq  boils  at  119**.    (Kreraere.) 
Sat.  KI-j-Aq  forms  a  crust  at  117.5**,  and 
contains  210  pts.  KI  to  100  pts.  H2O;  highest 
temp,  observed,  118.5**.     (Gerlach,  Z.  anal. 
26.  426.) 


Solubility  of  KI  in  I,-HAq  at  25**. 


(Abegg,  Z.  anorg.  1906,  50.  428.) 


Solubility  of  KI+I>  in  HtO  at  26^ 


^ 

%l 

Solid 
phase 

a 

%l 

SoUd 
phase 

20.45 

64.34 

Ki+ki, 

25.88 

68.79 

KI,+I, 

28.91 

63.88 

tt 

25.57 

69.01 

U 

26.84 

66.54 

KI,+KI, 

27.86 

66.56 

KI. 

27.18 

67.14 

(t. 

27.27 

66.91 

it 

27.14 

66.60 

« 

26.95 

67.17 

KI, 

25.71 

67.91 

({ 

(Foote  and  Chalker,  Am.  Ch.  J.  1906,  89. 

564.) 

See  also  under  Iodine. 


KI+Aq  sat.  at  14.5**  containing  139.8  pts. 
KI  to  100  pte.  H,0  dissolves  1.0  pt.  K,S04 
with  separation  of  2.2  pte.  KI,  so  that  solution 
contains  137.6  pte.  KI  and  1.0  pt.  KjSG*  to 
100  pte.  H,0.    (Mulder,  Rotterdam,  1864.) 

100  pte.  HtO  disBolve  86.3  pte.  KI  and  2.1 
pte.  Na,S04  at  14.5^  (Mulder,  J.  B.  1866. 
67.) 

Sol.  in  AsCl,,  SnCli  and  POCl,.  (Walden, 
Z.  anorg.  1900,  26.  214.) 

Attacked  by  dry  liquid  XOt  with  liberation 
of  I,.    (Frankland,  Chem.  Hoc.  1901, 79. 1361. 


Sol.  in  liquid  SOs.  (Walden,  B.  1899,  82. 
2864.) 

Solubility  in  SOs  decreases  with  rise  of 
temp.    (Walden^  Z.  phys.  Ch.  1903,  42.  466.) 

Insol.  in  liquid  OOt.  (Btichner,  Z.  phya 
Ch.  1906,  64.  674.) 

Very  esMy  sol.  in  liquid  XHj.  (Franklin, 
Am.  Ch.  J.  1898,  20.  829.) 

Hydrasine  dissolves  135.7  pte.  KI  at  12> 
13**.    (de  Bruyn,  R.  t.  c.  1899, 18.  297.) 

100  pta.  alcohol  of  0.85  ap.  gr.  diaaotve  18  pU.  KI 
at  12.6^.  100  pta.  abaohite  aloohol  diaaolve  2.5  pc*. 
KI  at  13.5*.    \Iuoh  more  aol.  in  hot  akoboL    (Batap.> 

100  pte.  alcohol  of  D  sp.  gr.  at  0**  disBohe 
at  18**— 
D  0.9904  0.9851  0.9726  0.9665  0.9528 

130.5    119.4    100.1     89.9      76.9  pte.  KI, 

D  0.9390  0.9088  0.8464  0.8322 

66.4      48.2      11.4,     6.2  pte.  KI. 

That  is,  aqueous  aloohol  dissolves  approxi- 
mately the  same  amount  of  KI  that  the  water 
present  in  the  alcohol  would  dissolve,  and  it  if 
therefore  probable  that  KI  is  insol.  in  strietiy 
absolute  alcohol.    (Gerardin.) 

Solubility  in  100  pte.  aloohol  of  0.9496  &p, 
gr.  at: 
go       230      25**      46**      55**      62** 
67.4    69.2    75.1    84.7    87.5    90.2  pte. 
rOerardin,  A.  ch.  (4)  6.  155.) 


KI. 


Sol.  in  68.3  pte.  absolute  aloohol  (Eder, 
Dingl.  221.  89);  in  370  pte.  ether  (sp.  gr. 
0.729),  (Eder,  I.e.);  in  120  pte.  alcohol-eihcr 
(1  : 1),  (Eder, /.  c.) 

Sol.  in  10-12  pte.  90%  alcohol,  and  40  pta. 
absolute  aloohol.    (Hager,  Comm.  188S.) 

100  pte.  absolute  methyl  alcohol  diasoln 
16.5  pte.  at  20.5**;  100  pte.  absolute  ethyl 
alcohol  dissolve  1.75  pte.  at  20.5**.  (deBruTO, 
Z.  phys.  Ch.  10.  783.) 


Solubility  of  KI  in  methyl  alcohol+Aq  at  28*. 

P  =  %  by  wt.  of  aloohol  in  alcohol +Aq. 
S  =  Sp.  p*.  of  alc6hol-|-Aq  sat.  with  KL 
L  =  milhmols  KI  in  100  ccm.  of  the  soto- 
tion. 


0 

10.6 
30.8 
47.1 
64.0 
78.1 
98.9 
100 


8  25»./4* 


1.7213 

1.634 

1.460 

1.325 

1.185 

1.066 

0.9700 

0.9018 


620 
555 
431 
335 
243 
169 
113 
80 


(Hen  and  Anders,  Z.  Boorg,  1907,  M.  274.) 
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Solubility  of  KI  in  CH3OH. 

G  =:  g.  KI  in  100  g.  of  the  solution. 
ti  =  temp,  of  complete  solution, 
ts  ~  temp,  at  which  salt  begins  to  separate 
out. 


8.64 
12.95 
14.2 
14.6 
14.97 
19.2 
26.8 
28.9 
29.6 
33.0 


0^ 
20 

25 

85 

115 

144 

188 


266*' 


262 

256 
242 
229 
196 


(CentnersEwer,  Z.  phys.  Ch.  1910,  72.  432.) 
Solubility  of  KI  in  methyl  alcohol  at  t®. 


f 

g.  KI  in  100 

t9 

ff.  KI  in  100 

g.  alcohol 

ff.  alcohol 

15 

14.50 

180 

30.7 

30 

16.20 

200 

29.1 

50 

18.9 

220 

27.5 

80 

22.5 

240 

24.8 

100 

25.0 

245 

22.6 

120 

27.2 

247 

21.0 

140 

29.2 

250 

13.8 

160 

30.6 

252.5* 

7.6 

^Critical  temp,  of  solution. 

(Tyrer,  Chem.  Soc.  1910,  97.  626.) 


At  room  temp.  1  pt.  KI  by  weight  is  sol.  in 
6  pts.  methyl  alcohol  D»  0.7990. 
16    "    ethyl         "       D"  0.8322. 
219    "    propyl       "       D"  0.8160. 

(Rohland,  Z.  anorg.  1898,  18.  325.) 

Solubility  in  mixtures  of  methyl  and  ethyl 
alcohol  at  25°. 

P  =  %  methyl  alcohol  in  the  solvent. 
G  =k.  KI  in  10  ccm.  of  the  solution. 
S  =  ^.  gr.  of  the  sat.  solution  at  25"". 


p 

G 

8  2574* 

0.00 

0.155 

0.8015 

4.37 

0.191 

0.8041 

10.40 

0.225 

0.8071 

41.02 

0.494 

0.8295 

80.69 

1.013 

0.8794 

84.77 

1.072 

0.8795 

91.25 

1.184 

0.8908 

100.00 

1.316 

0.9018 

Solubility  in  mixtures  of  methyl  and  propyl 
alcohol  at  25**. 

P  =  %  propyl  alcohol  in  the  solvent. 
G  =g.  ICI  m  10' ccm.  of  the  solution. 
S  =Sp.  gr.  of  the  sat.  solution. 


p  t- 

G 

S  25°/4° 

0 

1.316 

0.9018 

11.11 

1.096 

0.8823 

23.8 

0.854 

0.8629 

65.2 

0.262 

0.8187 

91.8 

0.060 

0.8045 

93.75 

0.058 

0.8041 

100 

0.043 

0.8041 

(Hen  and  Kuhn,  Z.  anorg.  1908,  60.  155.) 


(Hen  and  Kuhn.) 


Solubility  in  mixtures  of  propyl  and  ethyl 
alcohol  at  25''. 

P  —  %  propyl  alcohol  in  the  solvent. 
G  =  g.  KI  m  10  ccm.  of  the  solution. 
S  =  Sp.  gr.  of  the  sat.  solution. 


p 

G 

8  26«/4'» 

0 

0.155 

0.8015 

8.1 

0.146 

0.7983 

17.85 

0.137 

0.7991 

56.6 

0.075 

0.7988 

88.6 

0.052 

0.8022 

91.2 

0.049 

0.8027 

95.2 

0.044 

0.8029 

100 

0.043 

0.8041 

(Hen  and  Kuhn.) 


100  g.  methyl  alcohol  dissolve  18.04  g.  KI 
at  25^ 

100  g.  ethyl  alcohol  dissolve  2.16  g.  KI  at 
25**. 

100  g.  propyl  alcohol  dissolve  0.43  g.  KI 
at  25^ 

100  g.  isoamyl  alcohol  dissolve  0.09  g.  KI 
at  25^ 

(Turner  and  Bissett,  Chem.  Soc.  1913, 108. 
1909.) 


0.456  g.  is  sol.  in  100  g.  propyl  alcohol. 
(Schlamp.  Z.  phys,  Ch.  1894,  14.  276.) 

Alcoholic  solution  can  be  mixed  with  H  vol. 
ether  without  pptn. 

100  g.  95%  formic  add  dissolve  38.2  g. 
KI  at  18.5'*.  (Asohan,  Chem.  Ztg.  1913,  87. 
1113.) 
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Solubility  in  organic  solvents  at  t''. 

C=pts.  by  wt.  of  KI  in  100  ccm.  of  the 
sat.  solution. 

L=no.  of  litres  which. at  the  saturation 
temp,  hold  in  solution  1  mol.  KI. 

S  =  sp.  gr,  of  the  solution  at  t**,  referred  to 
HsOMt^      - 

p  =  pts.  by  wt.  of  KI  in  100  g.  •f  the  solu- 
tion. 


Solvent 

t«» 

C 

!>; 

8 

Water 

2&> 

102.70 

0.162 

1.7254 

0*» 

94.05 

0.177 

1.6699 

Methyl  alcohol 

26* 
25* 

13.48 
14.26 

1.231 

0.9003 

*• 

0* 

11.61 

1 .4$0 

0.8964 

Ethyl  alcohol 

25* 

1.520 

10^92 

0.7908 

** 

0* 

1.197 

IS^Ju 

0.SO86 

Gljrcol 

25* 

45.85 

0.3621 
0.351  } 

1.3888 

'^ 

47.23 

•* 

43.28 

0.383 

1.3954 

Aeetonitrile 

26* 

1.551 

10.70 

*• 

25* 

1.590 

10.44 

0.7936 

•* 

0* 

1.852 

9.00 

0.8198 

Propionitrile 

25* 

0.316 

52.53) 

0.7821 

" 

25* 

0.855 

46.76f  ) 

<t 

0* 

0.344 

48.26  U 

0.8005 

** 

0* 

0.412 

40.29    ) 

Benxonitrile 

25* 

0.051 

325.6 

1.0076 

Nitromethane 

25* 

0.349 

47.56 

1.1367 

" 

25* 

0.289 

67.44 

** 

0* 

0  366 

45.36 

1.1627 

" 

0* 

0.314 

62.87 

-  ^  V  : 

Nitrobensene 

26P 

0.0019 

87.40 

Acetone 

25* 

1.038 

16.0 

0.7968 

i< 

0* 

1  732 

9.58 

0  8227 

Furfurol 

25? 

5.93 

2.80 

1.2014 

*• 

OP 

16.10 

1.10 

Bensaldehyde 
SaUcylaldehyde 

25* 

0  343 

48.4 

1.0446 

25P 

0.649 

30.24 

1.1373 

" 

0* 

1.257 

13.21 

1.1501 

Anisaldehyde 

25* 

0.720 

23.06 

1.1180 

** 

0* 

1.620 

10.92 

1.1223 

Ethyl  acetate 

25* 

0.0013 

12.80 

Methyl  cyan- 

acetate 

25* 

2.459 

6.75 

1.1358 

" 

0* 

3.256 

6.10 

1.1521 

Ethyl  oyan- 

aoetate 

25* 

0.888 

18.7 

1.0579 

" 

25* 

1.090 

15.23 

1.0678 

59.54   I 

56.32 

14.97 

12.95 
1.922 
1.479 

33.01 

3l!63 

2!603 
2.259 
0.404 

0^429 

o!650 
0.307 

0^315 


1.302 
2.105 
4.94 

0!328 
0.483 
1.093 
0.644 
1.355 


2.166 
2.827 


0.839 
1.021 


(Walden,  Z.  phys.  Ch.  1906,  55.  715.) 

Insol.  in  CSs.    (Arctowski,  Z.  anorg.  1894, 
6.  257.) 

Sol.  in  benzonitrile.    (Naumann,  B.  1914, 
47.  1369.) 

Difficultly  sol.  in  methyl  acetate.     (Nau- 
mann,  B.  1909,  42.  3789.) 

Sol.  in  ethyl  acetate.    (Casaseca,  C.  R.  80. 
821.) 

Insol.  in  ethyl  acetate.     (Naumann,   B. 
1910,  43.  314.) 

Insol.   in   ethylamine.      (Shinn,   J.   phys. 
Chem.  1907,  11.  538.) 

100  pts.  acetone  dissolve  2.930  pts.  KI  at 
25^    rKrug  and  M'Eh-oy,  J.  Anal.  Ch.  6. 184.) 

Sol.  in  acetone,  insol.  in  methylal.     (Eid- 
mann,  C.  C.  1899.  II.  1014.) 
3.08  pts.  sol.  in  100  pts.  acetone  at  -2.5'*. 
2.38      *'      '*  "  100     "        "         "  +22*. 
1.21      "      "  "  100     "        "         •'     56*. 

0.26      "      "  "100     "pyridine  "     10^ 
0.11      "      •'  "  100     "        "         "   119^ 
(Laszceynski,   B.    1894,   27.  2287.) 


Freely  sol.  in  ^yc.rikie.  Insol.  in  aoede 
acid.    (Berthemot.) 

Sol.  in  3  pts.  glycerine;  insol.  in  olive  oIL 
(Cap  and  Gfarot.) 

100  g.  dyMX)l  diaoolve  40  g.  KI  at  15.5*. 
(OaaendowBld,  Pharm.  J.  1907,  79.  575.) 

Potassium  Modide,  KI|. 

Very  deliquescent;  very  sol.  in  HfO  and 
alcohol.  (Johnson,  Chem.  Soc.  1877,  L 
249.) 

Solution  of  I  in  K I  contains  this  saltj^ 
KI).  Decomp.  by  heat  or  shaking  with  CSt, 
ether,  chloroform.  Sol.  in  alcohol,  from 
which  CSs  does  not  remove  I.  (Jdrgaasen,  J. 
pr.  (2)  2.  247.) 

Potassium  periodide. 

Solubility  determinations  show  that  tbe 
compds.  KI|  and  KI7  are  the  only  periodidei 
of  potassium    which    form    soUds    at    25^. 

See  mder  KI+L  (Foote  and  ChaOOr, 
Am.  Ch.  J.  1908, 89.  566J 

KI7.    See  above. 

Potassium  mercuric  iodide  ammonia, 
K,Hgl4,  2NH,. 
(Peters,  Z.  anorjr.  1912,  77.  188.) 

Potassium  sflver  iodide,  KI,  Agl. 

Sol.  in  KI+Aq.  Sol.  in  hot  aloobol. 
(BouUay,  A.  ch.  84.  377.) 

2KI,  Agl.  Sol.  in  KI+Aq.  Decomp.  by 
H,0    (BouUay.) 

Hygroscopic.  (Hellwig,  Z.  an<»g.  1900,  Slw 
180.) 

3KI,AgI.  Decomp.  by  H,0.  (Ditte,C.R 
98,415.) 

KI,  2AgI.  Sol.  in  methylethylketone. 
(Marsh,  Chem.  Soc.  1913, 108.  783.) 

Potassium  sflver  po2yiodide,  AgKsIn,  SKI-*- 
5H,0. 
Very  deliquescent.    (Johnson,  Chem.  Soc 
88.  183.) 

Potassium  tellurium  iodide. 
See  lodotdlurate,  potassium. 

Potassium  thsOic  k>dide,  KI,  Til,. 

Decomp.  by  H3O.  Can  be  orystalliaed  froiB 
alcohol.    (WSlm.) 

3KI,  2TlI,-|-3HsO.  Partially  decomp.  by 
HsO.     (Rammelsberg.) 

Potassium  (tin)  stannous)  iodide,  KI,  SQlt+ 
1^H,0. 
When  treated  with  a  small  quantity  of  H^O, 
KI  dissolves  out;  but  when  more  H|0  ii 
added,  the  substance  is  completely  Hiiwolvfd 
More  sol.  in  warm  than  oola  aloohol.    (Boi^ 
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^tassium  zinc  iodide,  KI,  Znls. 

Very  deliquescent.  (Rammelsberg,  Pogg. 
8.665.) 

KiZnl4+2HsO.  Hydroscopic.  (Ephraim, 
.  anorg.  1910,  67.  382.) 

V>tt88iiim  iodide  sulphur  dioxide,  KI,  SOs. 
f  Pochard,  C.  R.  1900,  180.  1188.) 
KI,  4S0,.     (Walden,  Z.  phys.  Ch.  1903, 

L439.) 
KI,  14S0,.    rWalden.) 

^tassium  nitride,  KsN. 
Deoomp.  violently  by  HjO.     (H.  Davy.) 

^tassium  ruthenium  dthydronitrosobromide, 

Ru,H,  NOBr,,  2HBr,  3KBr. 
Ppt.     (Brizard,  A.  ch.  1900,  (7)  21.  362.) 

y>ta8stum  rudienium  nitrosochloride, 

RujHjNOCU,  3KC1,  2HC1. 
SI.  sol.  in  H,0.    (Brizard,  C.  R.  1899,  129. 
16.) 

y>tas8ium  subojide, 
DeccMnposes  HsO. 
Does  not  exist.    (Lupton,  Chem.  Soc.  1876, 

.  565.) 

^tasstum  oxide,  KsO. 
Very  sol.  in  HsO  with  much  heat. 
5m 'Potassium  hydroxide. 

otassium  (fioxide,  KsOs. 

Deliquescent.    Sol.  in  HsO.  VIJ 

Forms  compound  KsOs,  2H2OS.  (Scbdne, 
.  193.  241.) 

otassium  peroxide,  K3O4. 
DdiquesceDt.    Very  sol.  with  decomp.  in 
lO. 

>ta8sium  silicon  oxyfluoride,  SiFs(0K)3  and 

SiO(F)OK. 
(Schiff  and  Bechi,  A.  Suppl.  4.  33.) 

>ta88ium  tantalum  oxyfluoride,  K4Ta40ftFi4. 
Insol.  in  boiling  water.  Easily  sol.  in  HF  -|- 
?.    (Marignac,  A.  ch.  (4)  9.  268.) 

otassium  phosphide,  KPa. 

Decomp.  by  HsO.     (Joannis,  C.  C.  1894, 

834.) 
KP*.    Easily  decomp.  by  HsO.     (Hugot, 

R.  1895,  121.  208.) 

tessium  hydrogen  phosphide,  PHsK. 
Decomp.  by  HsO.    (Joannis,  C.  R.  1894, 
1.558.) 

tassium    phosphosdenide,    KSeP^KsSe, 

PsSe. 
3ol.  in  cold  HsO  with  rapid  decomp.    Sol. 
ilcohol  with  slight  deoomp.    (Hahn,  J.  pr. 
430.) 


Potassium    phospho^riselenide,    2KiSe, 
PsSe,. 
Ddiquescent.   Deoomp.  violently  with  HsO. 
Sol.  in  alcohol  or  ether,  or  in  a  mixture  of  the 
two,  with  slight  decomp.,  but  decomp.  gradu- 
ally on  the  air.    (Hahn,  J.  pr.  98.  430.) 

Potassium  phosphopen/oselenide,  K4PsSe7» 
2KsSe,PsSe,. 
Deliquescent;    inmiediately    deoomp.    by 
HsO,  alcohol,  or  ether.    (Hahn.) 

Potassium  phosphosulpihide,  4KsSs,  PsS|. 
Deliquescent.    Sol.  in  HsO  with  decomp. 

Potassium  selenide,  KsSe. 

Sol.  in  HsO  with  subsequent  decomp.  on  the 
air. 

Insol.  in  liquid  NHs;  sol.  in  air  free  HsO 
to  a  colorless  liquid.  (Hugot,  C.  R.  1899, 
129.  299.) 

+2HsO.  Sol.  in  HsO  with  decomp. 
(Clever,  Z.  anorg.  1895,  10.  143.) 

+9,  14,  or  19HsO.  (Fabre,  C.  R.  102. 
613.) 

Potassium  te^mselenide,  K|Se4. 

Easily  sol.  in  HsO.    Decomp.  on  standing. 

Sol.  m  liquid  NH,.  (Hugot,  C.  R.  1899, 
129.  299.) 

Potassium  frumosulpihide,  K^. 

Deliauescent.  Sol.  in  HsO  and  alcohol. 
HsO  solution  decomp.  on  air. 

Sol.  in  10  pts.  glycerine.  (Cap  and  Garot, 
J.  Pharm.  (3)  26.  81.) 

Moderately  sol.  in  liquid  NH|.  (Franklin, 
Am.  Ch.  J.  1898,  20.  829.) 

Insol.  in  acetone  and  in  mcthylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

-|-5H,0.    (Schdne.  Pogg.  131.  380.) 

All  potassium  sulphides  are  sol.  in  glycerine; 
insol.  m  ether  and  ethyl  acetate. 

Potassium  disulpihide,  KsSs. 

Sol.  in  HsO  and  alcohol,  with  gradual  de- 
comp. 

Potassium  /risulpihide,  KsSa. 

Sol.  in  HsO  and  alcohol,  with  gradual  de- 
comp. on  the  air. 

Potassium  (e/rosulpihide,  KsS4. 

Sol.  in  HsO  and  alcohol. 

-|-2H,0.    Sol.  in  HsO.    SI.  sol.  in  alcohol. 

-|-8H,0.  Sol.  in  HsO.  Alcohol  takes  out. 
water.    (Sch6ne.) 

Potassium  pentosulpbide,  Ks^^GqoqIc 
Sol.  in  HsO  and  aloohd.  ^ 
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Potassium  palUdhim  sulphide. 
See  SiilphopalUdate,  potassium. 

Potassium  platinum  sulphide. 
See  Sulphoplatinate,  potassium. 

Potassium  silver  sulphide, 
4A|r,S,  K,S+2H,0. 
Decomp.  by  H,0.    (Ditte,  C.  R.  1895,  120. 
01.) 

Potassium  rhodium  sulphide,  3KtS,  RhtSi. 
Deoomp.  by  HiO.    (Leidi^.) 

Potassium  tdlurium  sulphide. 
See  Sulpbotellurate,  potassium. 

Potassium  thalUum  sulphide,  KtS,  TI,S|. 

Not  deoompoeed  by  HsO^r  hot  NH4OH,  or 
KOH+Aq.  Deoomp.  by  HCl  or  moderately 
oono.  HsS04+Aq.  Hot  HNOi+Aq  deoomp. 
with  separation  of  S.  (Sohneider,  J.  pr.  110. 
168.) 

Potassium  tin  (stannic)  sulphide. 
See  Sulphostannate,  potassium. 

Potasahmi  dnc  sulphide,  KsS,  3ZnS. 

Not  attacked  by  HsO,  but  easily  deoomp. 
by  the  most  dil.  adds.  (Schneider,  J.  pr.  (2) 
8.  29.) 

Potasshmi  telluride,  KtTe. 

Sol.  in  HiO.  (Demargay,  BuD.  8oc.  (2) 
40.  99.) 

Sol.  in  H,0  and  liquid  NH,.  (Hugot,  C.  R. 
1899, 129.  388.) 

Praseocobaltic  chloride, 

Co(NH,)4Cl,+H,0. 

Easily  sol.  in  HsO. 

Dil.  HCl+Aq  dissolves  traces:  oonc.  HC1+ 
Aq  dissolves  more.  Sol.  in  NH4OH  +Aq  wiUi 
deoomp.  Sol.  in  oonc.  H1SO4  without  de- 
comp.   SI.  sol.  in  dil.  HtS04+Aq.    (Rose.) 

mercuric  chloride,  Co(NHi)4Cl«,  HgCli. 

SI.  sol.  in  cold  H|0;  insol.  in  HgClt+Aq. 
(Vortmann,  B.  15. 1892.) 

chloride  dichromate, 

[Coa,(NH,)4jtCr,07 +H,0. 
Scarcely  sol.  in  cold,  easily  sol.  in  warm 
H,0.    (Vortmann,  B.  15.  1897.) 

J^raseocobaltic  chloride  nitrate, 
CoCl,(NH,)4NO,+H,0. 
Much  leas  sol.  in  HtO  than  the  chloride. 
iPreoipitated  from  aqueous  solution  by  dil. 
iHNQj+Aq.    (Vortmann,  B.  15.  1896.) 


Praseodymicotiingstic  add. 

Ammonium  pFaseodjmicotungstate, 
2(NH4)A  PftOi,  16WO,-fl6H/). 
Very  si.  sol.  in  HsO.    Deoomp.  by  acidi 
and  aikaliee.    (E.  F.  Smith,  J.  Am.  Cbcm 
Soc.  1904,  26.  1478.) 

Barium  praseodymicotungstate,  4BaO,  PrA, 
16WO,-f7H,0. 

Ppt.    Insol.  in  HsO. 

6BaO,  Pr,0,,  16WO.-|-9H,0.  Ppt.  (E.  F 
Smith.) 

Silver  praseodymicotungstate,  4AgsO,  PrsO^ 
16WO,+8H,0. 
Insol.  in  HsO.    (E.  F.  Smith.) 

Praseodymiumi  Fr. 

Praseodymium  bromide,  PrBrs+6HsO. 

Very  sol.  in  H,0;  sol.  in  HBr.  (von  Schuk, 
Z.  anorg.  1898, 18.  353.) ' 

Praseodymium  carbide,  PrCs. 

Deoomp.  by  HsO:  insol.  in  oonc  HNd, 
deoomp.  by  dil.  HnO».  (Moissan,  C  R 
1900,  181.  597.) 

Praseodymium  chloride,  PrCU. 

Very  sol.  in  HsO.  Insol.  in  PCIi  or  SoC;* 
Sol.  in  alcohol.  Insol.  in  ether  and  most  or 
ganic  solvents.  (Matignon,  C.  R.  1902,  Hi 
427.) 

2.14  g.  Pr€U  dissolve  in  100  g.  pyridine  u 
15"*.  (Matignon,  Int.  Cong.  App.  Cbeni.  190b. 
2.  53.) 

+HsO.  I 

+3H,0. 

+7HsO.  100  g.  HsO  diflw>lve  334.2  ( 
Pr€li+7HsO  or  103.9  g.  of  the  anhydrooi 
salt  at  13^.  The  aqueous  solution 
14*  has  a  sp.  P-.  16716*  - 1.687.  At  100»,  I 
solubility  m  HsO  is  unlimited.  (Ma 
A.  ch.  1906,  (8)  8.  388.) 

Sol.  in  cone.  HCl.    (von  Schule,  Z. 
1898,  18.  352.) 

100  pts.  of  a  solution  of  the  salt  in  HQ+i 
contain  at  13*  41.05  pts.  of  anl^ydroos  i 
and  7.25  pts.  HCl.    Sp.  gr.  of  this  sohitkm  i 
16* -1.574.    (Matignon,  A.  oh.  1906,  ($) 
388.) 


Praseodymium  hydride,  PfHa  (7). 
(Muthmann,  A.  1904,  881.  59.) 

Praseodymium  hydroxide. 

Sol.  in  citric  add.    (Baskerville,  J.  Aci 
Chem.  Soc.  1904,  26.  49.) 


Praseodymium  nitride,  PfN. 

Deoomp.  in  moist  air  with  evolntaoB 
NHi.    (Muthmann,  A.  1904, 88L  f 
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^nseodymium  ozide>  PtsOt. 

EasQy  sol.  in  HsO.  (v.  Welsbach,  M.  6. 
77.) 

Decomp.  by  heating  in  the  air.  (Soheele, 
i.  anorg.  1898,  17.  322.) 

trasaodyminin  monoperozide,  Pr(OH)s.HsO. 
(Mdikoff,  Chem.  Soc.  1902,  82.  (2)  140.) 

(nseodymium  superoxide,  Pr(OH)s(OOH). 
Ppt.    (Melikoff,  C.  C.  1902, 1.  172.) 

inseodjnnitim  trisuperozide,  Pr(OOH)t. 
Ppt.    (Melikoflf.) 

^rtseodymituD  peroxide,  Pr407. 
Sol.  in  acids  with  evolution  of  O.     (v. 
V-eb^HU^.) 

^rtseodyminm  Qxysolphide,  PrtSOs. 
(Biltz,  Z.  anorg.  1911,  71.  436.) 

^raseodjrmium  disulphide,  PrSs. 

Decomp.  by  heat.  (Bilts,  Z.  anorg.  1911, 
1.  437.) 

hupureocobaltic  salts. 
For  other  purpiu*eocobaltio  salts,  see — 
Chloroporimreocobaltic  salts. 
Bromopurpureocobaltic  salts. 
Nitratopurptireocobaitic  salts. 
Satphatoirarimreocobaltic  salts. 

hirpiireocobaltic  cobalticyanide, 

Co(NH,),Co(CN)«+lHH,0. 
Inaol.  in  HsO. 

—  farricyanide,  Co(NH,),Fe(CN).. 
Inaol.  in  cold  HsO.    Probably  belongs  to 

leeo  series. 

—  mercoric  hydroxychloride, 
CoN.Hi,(HgCl),(HgOH)CU. 

Ppt.     (Vortmanli  and   Morgulis,   B.   22. 
W5.) 
CoN»Hn(HgOH)4Cl..   Ppt.    (V.  and  M.) 

—  mercuriodide,  basic, 
CoN.Hn(HgIs)i(HgOH)J,. 

Ppt.    SI.  sol.  in  adds.    Sol.  in  KI+Aq. 
rortmann  and  Borsbach,  B.  28.  2804.) 

—  motrbdate,  CosOi(NHi)io,  7MoO,+ 
3H,0  (?). 

InsoLinHsOordil.  HC,H,Os+Aq.    (Car- 
H,  C.  R.  109.  109.) 

*— sulphate. 

^ee  Sulphatoporimreocobaltic  salts. 

—  tungstate,  Co(NH.),0(W04). 
Scarcely  sol.  in  cold  or  hot  HsO.   (Gibbs.) 
Co,0,(NH,)io,  10WO,+9HsO  (?).     Insol. 


in  HsQ,  or  dU.  HC,H,Os+Aq,  or  NH4OH+ 
Aq.    fCamot,  C.  R.  109.  147.) 

Ponmreocobaltic    vanadate,    CosOi(NH8)io, 
5VsO,-|-9HsO  (?). 
Ppt.    Insol.  in  HsO.    (Camot,  C.  R.  109. 
147.) 

Puipureocobaltic  octamine  salts. 
See  Octamine  cobaltic  purpm'eo  salts. 

Pyrosulphuric  acid,  HsS^Or. 
See  Disulphuric  acid. 

Radium,  Ra. 
Radium  A. 

More  sol  than  Radium  B  and  C  in  all 
solvents:  sol.  even  in  organic  solvents,  espe- 
cially CSs.  (Ramstedt,  Le  Radium,  1913,  10. 
169.) 

Radium  B. 

More  quickly  sol.  than  Radium  C  in  HsO 
and  acids;  less  quickly  sol.  in  alkaline  solu- 
tions; very  si.  sol.  in  organic  solvents.  (Ram- 
stedt,  Le  Radium,  1913,  10.  159.) 

Radium  C. 

Sol.  in  common  acids,  less  so  in  alkaline 
solutions  and  in  HsO,  only  very  si.  sol.  in 
organic  solvents.  (Ramstedt,  Le  Radium, 
1913, 10. 159;  Chem.  Soc.  1913, 104.  (2)  659.) 

Radium  bromide. 

Less  sol.  in  HsO  than  corresponding  Ba 
comp.    (Curie,  Dissert.  1908.) 

Radium  chloride. 

Less  sol.  in  HsO  than  corresponding  Ba 
comn.    (Curie,  Dissert.  1908.) 

Radium  emanation. 

Coefficient  of  absorption  for  HsO  « 0.245  at 
3**;  0.23  at  20^  0.17  at  40*;  0.135  at  60*?;  0.12 
at  70°:  0.12  at  80**.  (Hofmann,  Phys.  Zeit. 
1905,  e.  339.) 

SolubUity  in  HsO  at  t**. 
Coefficient    of  solubility  =  cone,    of    the 
emanation  in  the  liquid:  cone,  of  the  emana- 
tion in  the  gas. 


f 

Coefficient  of  solubiUty 

0 

0.506 

4.3 

0.424 

5.7 

0.398 

10.0 

0.340 

14.0 

0.303 

17.6 

0.280 

20.0 

0.245 

26.8 

0.206 

31.6 

0.193 

39.1 

0.160 

i 


Coefficient   of  solubility  in  sea-water   of 
sp.  gr.  at  14**  =  1 .022  is  0. 255. 

(Boyle,  Phil.  Mag.  1911,  (6)  22.  850.) 
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Solubility  in  HsO. 

Temp.        O-S**     17.6*      36*^       41**  61*^ 

Sol.           0.626    0.283    0.183    0.161  0.138 

Temp.        60**       74**       79**       82°  91** 

Sol.           0.127    0.112    0.111    0.111  0.108 

(Kofler,  M.  1913,  84.  389.) 


Coefficient  of  solubility  of  radium  emana- 
tion at  14**  in  vaiious  solvents. 


Ethyl  alcohol 

7.34 

Amyl  alcohol 

9.31 

Toluene 

13.7 

Sea  water 

0.266 

Mercury 

0 

(Boyle,  Phil.  Mag.  1911,  (6)  22.  861.) 


Coefficient  of  solubility  emanation  of  radium 
in  various  solvents  at  t**. 


SohrenU 

t-lS' 

t-o«» 

t- 
— IS** 

Ethyl  acetate 

7.36 

9.41 

13.6 

Acetone 

6.30 

7.99 

10.8 

Absolute 

alcohol 

6.17 

8.28 

11.4 

Aniline 

3.80 

4.43 

Benzene 

12.82 

16.64  at  3** 

Chloroform 

15.08 

20.6 

28.6 

Cylclohexane 
Water 

18.04  at  80** 

0.286 

6.62 

Ether 

16.08 

20.09 

29.1 

Glycerine 

0.21 

. . . 

Hexane 

16.66 

23.4 

35.2 

Paraffine  oil 

9.2 

12.6 

Carbon-    • 

bisulphide 

23.14 

33.4 

50.3 

Toluene 

13.24 

18.4 

27 

Xylene 

12.76 

(Ramstedt,  Le  Radium,  1911,  8.  255.) 


Solubility  in  various  oils,  etc.,  at  t** 


Rape  oil 

Poppy  seed  oil 

Oil  of  turpentine 

t«» 

Solubility 

t» 

Solubility 

t" 

SolubiUty 

-3 

61.2 

-5 

50.5 

-21 

42.6 

10 

36.3 

16 

30.2 

0 

23.1 

20 

26.1 

40 

19.1 

18 

16.6 

100 

6.2 

65 

12.4 

5C 

7.5 

200 

3.3 

90 

8.4 

6.6 

4.08 

Solubility  in  10%  dammar  resin  in  oil  of 
turpentine  =  16.7  at  18*". 

Solubility    in     5%    colophony     in    amyl 
alcohol  =  11.2  at  20^ 

Solubility  in  amyl  alcohol  =  10.6  at  18**. 

Solubihty    in    20%    colophony    in    amyl 
alcohol  =  11.1  at  20^ 

(Curie,  Thesis.  1910.) 


Coefficient  of  absorption  for  petjoleums 

22.70  at -21°. 

12.87  at  +3**. 

9.66  at  20**. 

8.13  at  40^ 

7.01  at  60°. 

(Hofmann,  Phys.  Zeit.  1905,  6.  339.) 

Rhodicyanhydric  add,  HaRh(CN)«. 
Not  known  in  the  free  state. 

Potassium  rfaodicyanide,  K«Rh(CN)e. 
Sol.  in  HsO.    Easily  decomp.  by  acids. 
Very  sol.  in  H,0.    (Leidi^,  C.  R.  1900,  Uk 

89.) 

Rhodium,  Rh. 

Insol.  in  all  acids,  including  aqua  regia. 
Rhodium  ** sponge"  is  sol.  in  HNOi-hM 
and  somewhat  in  HCl-|-Aq  when  exposed  u 


Rhoditmi  ammonia  compounds. 

Bromopurporeorfaodtum  comps., 
BrRh(NH,)5C2. 

Chloropurpureoiliodhmi  comps., 
ClRh(NH,)&,. 

lodopurpureochodium  comps., 
IRii(NH,)»X2. 

Luteorhodium  comps.,  Rh(NHt)ftXj. 

Nitratopurpureorhodium  comps., 
(NO,)Rh(NH,)»X,. 

Roseoxhodium  comps.,  Rb(NHt)»(OHs)Xi. 

Xanthorhodium  comps.,  ^NOs)RhCXHi)  J.s 

Rhodium  /nbromide,  RhBri+2H30. 

Verv  sol.  in  HtO.     (Goloubkine,   Chem 
Soc.  1*911,100.  (2)46.) 

Rhodium  rubidium  bromide. 
See  Bromorhodite,  rubidium. 

Rhodium  sodium  bromide. 
See  Bromorhodite,  sodium. 

Rhodium  dtchloride,  RhClt  (1^. 

Insol.  in  H,0,  HCl,  or  HNO,-f  Aq.    S(A 

attacked  by  boiling  KOH  or  KsCO,+Aq. 

(Fellenberg.) 
Decomp. by  boiling  KOH-fAq.  (BeneliusJ 
Does  not  exist.    (Leidi^,  C.  R.  106.  1076. 

Rhodium  /rtchloride,  RhCls. 

Insol.  in  acids,  even  aqua  regia.  W 
boiled  for  a  long  time  with  KOH+Aq,  it 
comes  si.  sol.  in  HCl-|-Aq. 

Insol.  in  HjO  and  acids;  sol.  in  alkalies + 
(Leidi^  C.  R.  1899,  129.  1261.) 

-|-4IlsO.    Very  si.  deliquescent.   Easily 
in  HtO,  HCH- Aq,  or  alcohol.    Insol.  in  ethn 
Decomp.  by  H2SO4  onlv^when,  boiling.  (Cla« 
J.  pr.  80.  282^)ized  by  VjDOglt 
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No  definite  amount  of  crystal  H jO .    ( Leidi^ 
L.  ch.  (6)  17.  271.) 

Ihodtum  chloride  urith  MCI. 
See  Cblororfaodite,  M. 

thodhiin    dihydrozide,    RhOs,     2HsO,     or 
Rhodium  rhodate,  Rh,Oi,  RhO,+6HsO. 
Sol.  in  HCl-hAq. 

thodtum  «e8guihydrozide,  RhsOeHc. 
Only  d.  sol.  in  cone.  HCl+Aq.  (Claus.) 
■f2H,0.  EasUy  sol.  in  HCl,  H,S04,  H,SO,, 
INOi,  or  HSCN-j-Aq;  also  when  moist,  in 
IC,H/), + Ag.  Sol.  in  cone.  KOH  +  Aq  jvery 
L  sol.  in  H,BO,,  HjPO*,  H,C4H406,  and  HCN 
hAq.  Sol.  in  acid  alkali  oxalates +Aq. 
Leidi^,  C.  R.  107.  234.) 

Uiodhun  tniodide,  Rhl|. 

Ppt.     (Goloubkine,  Chem.  Soc.  1911,  100. 
2)  45.) 


Uiodhim  monoxide,  RhO. 
Not  attacked  by  acids. 
)ray,  A.  ch.  (3)  61.  83.) 


(Deville  and  De- 


Ihoditun  ^esguioxide,  RhsOj. 

Insol.  in  HjO,  boiling  KOH-I-Aq,  or  any 
icid,  even  aqua  regia.    (Claus.) 

Uioditim  dioxide,  RhOs. 
Insol.  in  all  acids  or  alkalies. 

fthodium  /rioxide,  RhOs. 

^'Rhodic  acid.''  Known  onl^r  in  solution  of 
'Potassium  rhodate,"  which  is  very  easily 
lecomp.    (Claus.) 

Rhodium  ozybromide,  Rh(OH)sBr+2HsO. 

Sol.  in  H2O.  (Groloubkine,  Chem.  Soc. 
1911, 100.  (2)  45.) 

Rhodium  monosulphide,  RhS. 
Insol.  in  aqua  regia. 

Rhodium  Aeaguisulpihide,  Rh2Si. 

Sol.  in  alkali  sulphides +Aq.  (Debray,  C. 
R.  97.  1332.) 

Insol.  in  alkali  sulphides+Aq.  Not  at- 
tacked by  HNOi,  aqua  regia,  or  Bri+Aq. 
(Leidi^,  BuU.  Soc.  (2)  60.  664.) 

Rhodium  sodium  sulphide,  3Na3S,  Rh^Ss. 
Decomp.  by  HjO.    (I^eidi^.) 

Rhodium  ^esguisulphydroxide,  RhtS«H«. 

Easily  sol.  in  aqua  regia  or  Br2+Aq.  Insol. 
in  alkali  sulphides+Aq  or  acids.  (Leidi^, 
BuU.  Soc.  (2)  60.  664.) 


Rhodochromiuxn  bromide, 
HOCr2(NH,)ioBrfi-|-H,0. 
Rather  difficultly  sol.  in  HjO.  Decomp.  by 
boiling  or  standing.  Sol.  in  NH40H+Aq 
or  NaOH-hAo.  Insol.  in  dil.  HBr-hAo, 
KBr-hAq,  or  aloohol.  (JSrgensen,  J.  pr.  (2) 
26.321.) 

bromide,  basic,  HOCrirNH,)io(OH)Br4 

+H,0. 
Sl.sol.inH,0.   Sol.  in  NH4OH  or  NaOH+ 
Aq.    Insol.  in  alcohol.    (Jdrgensen.) 

bromoplatinate,  HOCrj(NHj),oBr»PtBr«, 

HOCr,(NH,)ioBr,(PtBr«),-h4H,0. 
Ppt.    (J6rgensen.) 

chloraurate,  HOCrj(NH,)ioCli(AuCl4)2 

+2H,0. 
Difficultly  sol.  but  not  insol.  in  HjO.    f  J6r- 
gensen). 


chloride,  HOCr,(NH,)ioCU+H,0. 

Sol.  in  about  40  pts.  of  cold  HsO.  Insol.  in 
cold  dil.  HCHAq,  NH4C1-|-Aq,  or  alcohol. 
Sol.  in  NH40H-|-Aa.  ^Orgensen,  J.  pr.  (2) 
26.  321.) 

chloroiodide,  basic, 

HOCr,(NH,)io(OH)Cl,I,. 
SI.  sol.  *in  cold  HsO;  insol.  in  alcohol. 
(J5rgensen.) 

chloroplatinate,  HOCr,(NHa)ioClJ>tCU, 

HOCr,(NH0  loCKPtCU),  -|-4H,0. 
Precipitate.    ^'JOrgensen.) 

dithionate,    [HOCr,(N^a)io]j(S20»)i+ 

2H,0. 
Nearly  insol.  in  HtO. 

dithionate,  ba^c, 

HOCr,(NH ,)  ioOH(S,0«),  -|-H,0. 
Insol.    in    H,0,    cold    NH40H-f-Aq,    or 
NaOH-f-Aq. 

iodide,  HOCr,(NH,),oIft+H,0. 

Very  difficultly  sol.  in  HjO.  Insol.  in  very 
dil.  HI+Aq  or  alcohol.  SI.  sol.  in  NH4OH  or 
KOH -hAq.    (Jdrgensen.) 

nitrate^  H0Crit(NH»)i6fN0,)*. 

Rather  difficultly  aol.  in  FEjO,  froni  which 
it  is  precipitati^l  by  a  few  drops  of  HNOi-f 
Aq.    Sol.  m  hot  dif.  NH.OH  4- Aq, 

" nitrate  chloroplatinate, 

H0Cr2(>J  iLh,<  N03)(PtCU),+4HA 
Precipitate,    f  JBrgriisf^n.) 

Rhodochromitun  sulphate, 

[HOCr2fMf,)i,U(SI)4)i+3H,0. 
Very  si.  sol.  m  cold  HuO.^r^asily  mU 

pold  dil.  HiSOi+AgDigitizedbyLjOOQle 
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Almost  insol.  in  a  mixture  of  3  vols.  HsO, 
1  vol.  alcohol,  and  Va  vol.  dil.  H,S04+Aq. 
(Jdrgensen.) 

Rhodonitrous  acid. 

Ammonium  rfaodonltxite,  (NH4)tRhs(N0s)is. 
Nearly  insol.  in  cold,  si.  sol.  in  hot  HiO. 
Insol.  in  cone.  MI«C1  or  NH4CiHjO,-fAq. 
Insol.  in  alcohol.    (Leidi^,  C.  R.  111.  108.) 

Barium  rbodonitrite,  BaiRhs(N08)it. 

SI.  sol.  in  cold,  more  easily  in  hot  HjO. 
(Lamy.) 

-|-12H,0.  Sol.  in  50  pts.  H,0  at  16^  and 
6.5  pts.  at  100°.    (Leidi^,  C.  R.  111.  108.) 

Potassium  rhodonitrite,  K«Rhi(NOs)is. 

Nearly  insol.  in  cold,  very  si.  sol.  in  boiling 
HjO.  Completely  insol.  in  KNOj+Aq,  and 
in  KCl+Ag  (30%  KCl),  or  KC,H/),H-Aq 
(50%KC2HiO,).  Insol.  in  alcohol.  (Leidi^, 
C.  R.  111.  106.) 

Sodium  rhodonitrite,  Na«Rht(NOs)n. 

Sol.  in  2}4  pts.  H,0  at  17°,  and  Ijpt.  at 
100°.  Insol.  in  alo(Aol.  Decomp.  by  HC1+ 
Aq.    (Leidi^,  C.  R.  HI.  107.) 

Rhodosochromiuxn  bromide. 

Sol.  in  H,0;  insol.  in  dil.  HBr-hAq  ri  :  l). 
(Jargensen,  J.  pr.  (2)  46.  260.)     •  • 

chloraurate,  Cr,(NH,),(HO),Cl,, 

2AuCl,-|-2H,0. 
Not  insol.  in  cold  HiO.    (Jdrgensen.) 

chloride,  Cr,(NH,)«(H0),Cl,H-2H,0. 

gol.  in  10.6  pte.  H»0  at  18°:  decomp.  by 
boiling.  Pptd.by  Ji  to  1  vol.  dil.  HCl+Aq. 
Sol.  incolddil.  NH40H+Aq.  (Jdrgensen,  J. 
pr.  (2)  45.  260.) 

chloroplatinate,  2Cr,(NH,),(0H),Cla, 

3PtCl4+6H,0. 

Insol.  in  HsO.    (J5rgensen.) 

Cr,(NH,).(OH),Cl,,  2PtCl4+2H,0.  Insol. 
in  95%  alcohol.    (Jdrgensen.) 

chromate,  [Cr,(NHa}»(0H),),(Cr04)s+ 

7HiO.    (Jdrgensen.) 

Very  si.  sol.  in  HiO.    (Jdrgensen.) 

iodide,  Cr,(NH,),(OH)  J,+2H,0. 

Sol.  in  H,0.  Insol.  in  dil.  HI+Aq.  (Jdr- 
gensen.) 

nitrate,  Cr2(NH,).(0H),(N0,),H-H,0. 

Much  less  sol.  in  cold  HsO  than  the  chloride. 
Insol.  in  dil.  HNOif  Aq.    (Jdrgensen.) 

oxalate. 

[Cr,(NH,),(OH),),(C,04)(HC,04)4+ 
2H,0. 

Sol.  in  cold  HtO,  but  not  very  easily.  (Jdr- 
gensen.) 


Rhodosochromium  sulphate, 

ICr,(NH,),(OH),l,(S04),+5H/). 

Very  si.  sol.  in  cold  HiO.  Easily  sol.  in  diL 
NH4CH-Aq.    (Jdrgensen.) 

[Cr,(NH0«(OH),lSO4,  HS04+l}iH/).  De- 
comp. by  HsO  into  HsS04  and  above  oom- 
pound.    (Jdrgensen.) 

^rsulphide,  [Cr,(NHa)»(OH),J,Sii-h 

Ppt.    Insol.  in  HsO.    (Jdrgensen.) 

Rhodosulphuric  add. 

Potassium  riiodosulphate,  KJlht(SO«)«. 
Two  modifications: 

(a)  Slowly  sol.  in  cold,  easily  in  hot  HjO. 

(b)  Insol.  in  HsO. 

Does  not  exist.    (Leidi^,  C.  R.  107.  234.) 

Sodium  ittodosulphate. 

Insol.  in  HsO,  HCl,  HNOi,  or  aqua  regia. 
(Claus.) 

;   Does  not  exist.    (I^di^.) 
I   NasRhs(S04)4.     loBol.  in  HtO.     (Senbert 
and  Kobb6,  B.  28.  2560.) 

Rhodosulphurous  add. 

Potassium  ihodosulphite,  K«Rht(SOi)»-f 
6HsO. 
Nearly  insol.  in  HsO.    Slowly  soL  in  ackk 
Not  decomp.  by  boiling  KOH  -f  Aq.    (CUm.) 

Sodium  rhodosulfihite, 

Na4Rhs(SO,),+4kHsO  -3Na,S0,, 

2RhS0,. 
Insol.  in  cold,  very  si.  sol.  in  hot  HsO. 
Easily   sol.   in   HNO»+Aq.      (Seubert  and 
tCobb^,  B.  28.  2558.) 

Roseochromiuxn  bromide, 
Cr(NH,)»Br.H-HsO. 
Easily  sol.  in  H3O.     Insol.  in  HBr+Aq. 
(Christensen,  J.  pr.  (2)  28.  28.) 

bromochromate,  Cr(NH,)3r(Ci04). 

Somewhat  sol.  in  HsO,  but  deoomp.  00 
standing.    (Jdrgensen,  J.  pr.  (2)  26.  3d8.) 

bromoplatinate,  Cr(NHa)»Br(PtBriJ* 

2H,0. 
Precipitote.   Difficultly  sol.  in  HsO.  (Quii- 
tensen,  I.  c.) 

chloride,  Cr(NH3)»Cl,+HsO. 

Easily  sol.  in  HsO  with  subsequent  di 
Insol.  in  alcohol.    (Christensen,  J.  pr.  (2) 

26.) 

mercuric  chloride,  Cr(NH«)iCl«,  dHcOs 

-h2H,0. 
SI.  sol.  in  HsO.    Sol.  in  dil.  HCl+Aq  witii 
decomposition.    (Christenswi,  I.  c.) 
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Roseocfaromiiim  ditfaionate.  tmsic, 
Cr(NH,),(OH)AO,+H,0. 
Basily  aoi.  in  very  dil.  HCl+Aq.    (Jdrgen- 
,  J.  pr.  (2)  26.  3P8.) 


iodide,  Cr(NH,)a,. 

Elasily  sol.  in  HsO;  deoomp.  by  boiling. 
(Christeneen,  L  e.) 

nitrate,  Cr(NH«)»(NO,),H-H,0. 

Rather  easily  sol.  in  HsO.     (Christensen, 

*  Cr(NH,),(NO,),(OH,),,  HNO,.  Decomp. 
by  HsO  or  aloohol.  (JOrgensen,  J.  pr.  (2)  44. 
63.) 

solphate,  [CrfNH«),l,(804)i+5H,0. 

Elaaily  sol.  in  HsO.  Precipitated  by  aloohol. 
(Christensen,  {.  c.) 

solphate  bromoplatinate, 

[CrCNEW.CSOJlsPtBr.. 
I>ifficultly  soL  in  HsO.    (Cbristensen,  I.  c.) 

solpliate  chloroplatinate, 

lCr(5ra,)»(804)),PtCU. 
Difficultly  sol.  in  HsO.    (Cbristensen,  /.  c.) 

Roseocobaltic  bromide, 

Co(NH,)»(OHs)Br,. 
Sol.  in  HsO;  insol.  in  HBr+Aq.    (Jdrgen- 
sen,  J.  pr.  (2)  81.  49.), 

bromoplatinate,  Co(NH,),fOH,)Br,, 

PtBr4+HsO. 

Somewhat  sol.  in  HsO  or  dil.  aloohol.  Insol 
in  strong  aloohol.    (JOrgensen.) 

2Co(NH,),(0Hs)Bra,  3PtBr4+4HsO.    Ppt. 
(JOrgensen.) 

bromoaulphate, 

Co(NH,),(0Hs)Br(S04). 
Sol.  in  HsO.    (Krok.) 


-  bromoanlphate  bromaurmte, 
Co(NH,)»(OHs)(804)Br,  AuBr,. 


carbonate. 

Very  sol.  in  HsO. 

chloraurate.  Co(NH,)»(OHs)a,,  AuCl,. 

Moderately  sol.  in  oold  HsO. 

chloride,  Co(NH,)»(OHs)Cl,. 

Sol.  in  4.8  pts.  HsO  at  lO.r,  but  deoomp. 
on  beating. 

100  pta.  HsO  dissolve  16.12  pts.  at  0^  and 
24JS7  pts.  at  16.19"*.  (Kumakoff,  J.  russ.  Soc. 
14.269.) 

SL  aoL  in  1000  pts.  fuming  HCl+Aq,  more 
eaaly  in  20%  HCl+Aq.    (ftoee.) 


Roseocobaltic  mercmic  chloride, 

Co(NH,),(OHs)Cl,,  3HgCls+H,0. 

More  easily  sol.  in  solvents  than  the 
anhydrous  purpureo  salt.    (Carstanjen.) 

Cio(NH,),(OHs)Cl«,  HgCls.  Sol.  in  HC1+ 
Aq  with  decomp.  into  above  salt.  (JOrgensen.) 

--^-~  chloroplatinate, 

Co(NHy,(OH,)Cl,,  PtCU+J^HsO. 

Decomp.  by  HsO.    (JOrgensen.) 

2Ck>(NH,)»(0Hs)Cl.,  PtCl4+2HsO.  D&. 
oomp.  by  HsO. 

2Co(NH,),(OHs)Cl,,  3PtCl4+6HsO.  Not 
difficultly  sol.  in  warm  HsO.    (Gibbs.) 

Co(NTH,)5Cl,,  PtCl4+HsO.    (Gibbs.) 

chloroaolphate,  Co(NH,),a(S04). 

Easily  sol.  in  HsO. 

chloroaulphkte  mercuric  chloride, 

Co(NH,),Cl(S04),  HgCls+3HsO. 
Sol.  in  hot  HsO,  and  can  be  reciystallised 
without  decomp.    (Krok.) 

dichromate, 

[Co(NH,)Js(CrsOT),-f-6HsO. 
Can  be  reciystallised  out  of  weak  acetic 
add. 

cobalticyanide,Co(NHr)»(OH,)Co(CN),. 

Nearly  absolutely  insol.  in  oold  HsO.  (JOr- 
gensen.) 

H-HsO.    (Gibbs  and  Gentele.) 

dithioDate,  Co(NH,)»(SsO.)(OH). 

Decomp.  by  HsO.  (Ranmielsberg,  Pogg. 
68.  296.) 

Co(NH,)»(OHs)rSsO.)+2HsO.  Ppt.  (JOr- 
gensen.) 

hydroxide,  Co(NH,),(OH),. 

Known  only  in  aqueous  solution. 

--^-~  mercuric  hydrozjrchloride, 
CoN»H„(HgOH),Cl,. 

Ppt.  Sol.  in  dil.  acids.  (Vortmann  and 
MorguUs,  B.  82.  2646.) 

CoN,H,s(HgOH),Cls(OH2.  Ppt.  Sol.  in 
dil.  acids.    (Vortmann  and  Morgulis.) 

iodide,  Co(NH,)»(OH,)I.. 

Less  sol.  in  HsO  than  bromide.  Insol.  in 
HI-fAq.    (JOrgensen.) 

iodosulphate,  Co(NH,)»(OHs)I(S04). 

Easily  sol.  in  HsO.    (Krok.) 

meicuriodide,  [CoNjH,»l,(HgI),I». 

Ppt.  (Vortmann  and  Bcn^ach,  B.  28. 
2806.) 

CoN»Hii(HgI)  sli.  Ppt.  (Vortmann  and 
Borsbach.) 

CoN  JI,.(HgI).Ij,(^||3^^  eBfeOgie 
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Roseocobftltic  nitrate, 

Co(NH,)»rOH,)(NO,),. 

Three  modificatloDs: 

a,  Sol.  in  20  pts.  H2O  at  15°.     ( JOrgensen.) 

fi.  Known  only  in  solution.  Insol.  in  cold 
HNO,+Aq.    (Gibbs.) 

7.  Easily  sol.  in  hot  H,0.  (Gibbs.)  (Pur- 
pureo  salt  ?) 

Co(NH,)»(OH,)(NO,),,  HNO,.  Decomp. 
by  HjO  or  alcohol.    (JiJrgensen,  J.  pr.  (2)  44. 

nitrate  chloroplatinate. 

Co(NH,)*(OH,)(NO,)Cl,,  PtCl4+H,0. 
Ppt.    (J5rgensen.) 

nitratosulphate, 

Co(NH,)»^,)(NO,)(S04). 
SI.  sol.  in  cold,  easily  in  hot  HsO. 

oialate,  [CorNH,)6(OH,)],(C,04),+ 

2HiO. 

Nearly  insol.  in  BtO. 
[Co(NH,).l,(C,04).,  4H,C,04. 

oxalochloroplatinate, 

[Co(NH,),),&04Cl,,  PtCl4. 
Sol.  in  hot  HtO. 

oxalosulphate,  ICk)(NH,)J,(S04)tC,04, 

H,C,04-f-2H,0. 

Sol.  in  hot  H2O. 

[Co(NH,)J,rS04)t(C,04)(OH),+6H,0.  SI. 
sol.  in  HiO. 

or^phosnhate, 

Cof  NH,),(0H,)(P04H)(0H)  -|-a;H,0. 

Nearly  insol.  in  HiO. 

[Co(NH,)»(OH0],(PO4H),-|-4H,O.  Very 
si.  sol.  in  cold  HsO;  easily  in  HsO  containing 
HCl.    (Jdrgensen.) 

^^-  pyrophosphate, 

ICo(NH,)UOH,)14(P,Ot),+12H,0. 

Insol.  in  H2O.    (Jdrgensen.) 

Co(NH,)»(OH,)(P,07Na)-|-12HsO.  Nearly 
insol.  in  cold,  easUy  sol.  in  hot  HsO  containing 
NH4OH.    (Jdrgensen,  J.  pr.  (2)  28.  252.) 

sulphate,  [Co(NH,)ft(0Hs)ls(S04),+ 

3H,a 

Three  modifications: 

a.  SI.  sol.  in  cold  HiO.  Sol.  in  58  pts.  at 
27**  (Gibbs);  83.5  pts.  at.20.2^  and  94.6  pts 
at  17.2®  (Jorgensen);  more  easily  sol.  in  hot 
HiO,  and  still  more  easily  in  NH40H-|-Aq. 

p.  Sol.  in  1-2  pts.  HiO.    (Gibbs.) 

7.  Less  sol.  than  luteosulphate.  (Jdrgen- 
sen.) 

-|-2H,0.    Easily  sol.  in  HtO.    (Vortmann.) 


Roseocobaltic  sulphate,  add, 

(Co(NH,)J,(S04):,    2H,S04+3HsO. 
(Fremy),  or  4[Co(NH,)  J,(S04),,  9H1SO4 
-|-11H,0  (Jdrgensen). 
More  easily  sol.  in  HsO  than  neutral  sul- 

Ehate,  into  which  it  is  converted  by  recrystal- 
zation.    Sol.  in  about  13  pts.  HtO.    (Jdffpm- 
sen.) 

cerium  sulphate, 

[Co(NH,),(bH,)l,(S04)„   Ce,(S04),+ 
2J^,0. 

SI.  sol.  in  cold,  practically  insol.  in  boOmg 
HtO.  Sol.  in  acids.  (Gibbs,  Am.  Ch.  J.  U. 
560.) 

[Co(NH,)»(OH,)lt(S04),,  Ce(S04)t+ 
2}4HtO.    As  above.    (Gibbs.) 

sulphate  chlorauiate. 

Three  modifications: 

a.  CJo(NH,)ftrOHt)(S04)Cl,  AuCl,.  Ppt 
rjdrgensen.) 

fi.  CofNH,),(SO,),  AuCU-f2H,0.  SL  sd 
in  cold  HtO.    (Gibbs.) 

7.  As  above.  Can  be  recrystallised  from 
hot  HtO. 

sulphate  chloioplatinate, 

2Co(NH,)»(OH,)(S04)Cl,,  PtCU, 
Three  modifications,  all  difficultly  soL  in  bot 
or  cold  HtO.    (Jbrg&iaen.) 

sulphite,  lCo(NH,)*(OH,)J,(SO,),+HiO 

SI.  sol.  in  cold,  deoomp.  by  hot  HiO 
(Gibbs.) 

cobaltic  sulphite, 

[Co(NH,)s]t(80,),,  Co,(SO,),-f  9H,0. 
Insol.  in  cold,  deoomp.  by  hot  H|0.  fKQn- 
zel.) 

Roseocobaltic  octamine  compounds. 
See  Roseotetramlne  cobaltic  compounds. 

Roseoiridium  compounds. 
See  Iridoaquopentamine  compounds. 

Roseorhodium  bromide, 

Rh(NH,)»(OH,)Br,. 
Sol.  in  oold  HtO.    (Jdrgensen,  J.  pr.  (2)  K 

i394.) 

Roseoriiodlum  cobslticyanide, 
Rh(NH,)»(OHt)Co(CN)4. 
Scarcely  sol.  in  HtO. 

iodosulphate,  Rh(NH»)»(0H,)I(S04). 

Very  si.  sol.  in  HtO ;  easily  sol.  in  NH/)H r 
Aq.    (Jdrgensen.) 

nitrate,  Rh(NH,)s(OH,)(NO,),. 

Moderately  sol.  in  eold  H|0.    ( JOrseiiseiL; 
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EyflyioLn" 
en,J.pr.'2I 

—  Wide,C— 
Euflj  BOI  1 
Ghnsteoaen, 


Ratberac. 
.c.) 
Cr(NH,)..X 

3.) 


EuQrnLi 
Chruteon. 


Diffio^L 

KoMoooMer 

Co(KB4,L 


'•■-. 


JOrgenaen,  J.  pr.  (2)  44. 

e  chloroi^tinate, 
)(NO,)]2PtCUH-2H,0. 


)I,(HP04),+4H,0. 

O. 

osphate, 

)l,NaP207H-23H20. 
in  cold  HjO.    Easily  sol. 


.)J(S04)3+3H,0. 

i,  much  more  in  hot  HsO. 

>platinAte, 

)(S04)PtCU. 

1.  in  HsO  or  alcohol. 

obaltic  bromide, 
..Br,. 

in  HBr  +  Aq .    Nearly  in- 
gonsen,  Z.  anorg.  8.  295.) 

Co(NH,)4(0H,),Cl,. 

:  insol.  in  cone.  HCl+Aq; 

Vq.    (Jdrgensen.) 

tnide, 

5Co(CN)e. 


liphate, 

)tJ«(S04)tC,04. 


)hate, 

2l4(P.07)t+6H,0. 

O,  but  easily  sol.  in  very 
gpnsen.) 


)Ji(804)»+3B,0. 

.fs.  HjO,  and  more  easily 

.CI  or  H,S04+Aq.    (Jdr- 


^romaurate, 
,l,(S04)iAuBr4. 
HsO;   insol.   in  alcohol. 

.hloroplatinate, 

,,]s(804)sPtCl«. 
.'.    (JOrgensen.) 


Rubidium,  Rbs. 

Decomp.  HsO  with  violence.  Insol.  in 
hydrocarbons.  Sol.  in  liquid  NH,.  (Seely, 
C.  N.  28.  169);  (Franklm,  Am.  Ch.  J.  1898, 
20.  829). 

Rubidium  acetjiide  acet^ene  RbCs,  CsHs. 

Very  h^rgroscopic. 

Insol.  m  CCI4  and  in  ether.  (Moissan,  C. 
R.  1903, 136.  1220.) 

Rubidium  amalgam,  RbHgis. 

Stable   in    contact    with    Hg   below   0**. 

Above  0^  the  composition  of  the  amalgam 
varies.  Can  be  civst.  from  Hg  without  de- 
comp. below  0**.  (Kerp,  Z.  anorg.  1900,  26. 
68.) 

Rubidium  amide,  RbNHs. 

Very  dehquescent.  Violently  decomp.  by 
HsO;  less  violently  acted  on  by  alcohol. 
(Titherley,  Chem.  Soc.  1897,  71.  470.) 

Rubidium  ammonia,  RbNHi. 

Decomp.  by  HsO. 

Very  sol.  in  liquid  NH,.  (Moissan,  C.  R. 
1903, 186.  1178.) 

Rubidium  azoimide,   RbN|. 

SI.   hydroscopic. 

Stable  in  aq.  solution. 
107. 1  pte.  are  sol.  in  100  pts.  HsO  at  16°. 
114.1     "     "    •'    *'  100    "   HsO  "  17^ 
0.182    "     "    "    "100    "    abs.  alcohol  at 
16^ 

Insol.  in  pure  ether. 

(Curtius,  J.  pr.  1898,  (2)  58. 281.) 

Rubidium  bromide,  RbBr. 

.    100  pts.  HsO  dissolve  98  pts.  at  6**;  104.8 

pts.  at  16*'.    (Reissig,  A.  127.  33.) 

Solubility  in  HsO. 

100  pts.  of  the  solution  contain  at: 
0.5**  5.0°  16.0° 

47.26  49.50  51 .  17  pt«.  RbBr, 

39.7°-         57.5°  113.5° 

56 .  87  60 .  39  67 .  24  pts.  RbBr. 

(Rimbach,  B.  1905,  88.  1557.) 


Sp.gr. 

of  RbBr  containing  g.  equiv.  RbBr 
perl. 

G.  eqiiiv. 
RbBr 

%¥' 

Sp.  gr. 
18'/ 18* 

3^'/3&» 

0.508 

1.020 
2.031 
4.072 

1.06448 
1.12931 
1.25622 
1.50574 

1.06389 
1.12799 
1.25366 
1.50107 

1.06326 
1.12626 
1.25187 
1.49870 

(Clausen,  W.  Aiflfiitil91^,  14)  44.  1070.) 
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RbBr+Aq.  containing  6.60%  RbBr  has 
sp.gr.  20720*'  =  1.0525. 

RbBr+Aq.  containing  14.36%  RbBr  has 
sp.  gr.  20720*'  =  1.1226. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896, 
19.  27§.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014.) 

Difficultly   sol.   in   acetone.      (Naumann, 

B.  1904,  37.  4328.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909, 42. 3790.) 

Rubidium  /rtbromide,  RbBri. 

Very  sol.  in  HjO;  decomp.  by  alcohol 
and  ether.  (Wells  and  Wheeler,  Sill.  Am.  J. 
143.  476.) 

Rubidium  ruthenium  bromide. 

See  Bromoiudienate  and  bromoruthenite, 
rubidium. 

Rubidium  selenium  bromide. 
See  Bromoselenate,  rubidium. 

Rubiditun  telluritun  bromide. 
See  Biomotellurate,  rubidium. 

Rubidium  thallic  bromide,  RbBr,  TlBri+HsO. 

Recryst.  from  HjO  unchangeid.  (Pratt, 
Am.  J.  Sci.  1896,  (3)  49. 403.) 

3RbBr,  TTBri+HiO.  Very  soL  in  H,0. 
(Pratt.) 

Rubidium  stannic  bromide. 
See  Btomostannate,  rubidium. 

Rubidium  bromochloiide,  RbBrsCl. 

Easily  decomp.,  even  bv  HjO.  (WeUs  and 
Wheeler.) 

RbBrCli.  Sol.  in  H2C)jdecomp.  by  alcohol 
and  ether.    (Wells  and  Wheeler.) 

Rubidium  bromochloroiodide,  RbBrClI. 

Sol.  in  HjO  and  alcohol.  Decomp.  by  ether. 
(Wells  and  Wheeler.) 

Rubidium  bromoiodide,  RbBrtl. 

Very  sol.  in  HjO.  Sat.  solution  contains 
about  44%  RbBr2l,  and  sp.  gr.  =  3.84.  (Wells 
and  Wheeler.) 

Rubidium  carbide,  RbjCs. 

Decomp.    violently    by    HjO.      (Moissan, 

C.  R.  1903, 186.  1221.) 

Rubidium  chloride,  RbCl. 

100  pts.  HjO  dissolve  76.38  pts.  at  I*';  82.89 
pts.  at  7°.    (Bunsen.) 


Sohibility  in  H,0  at  t**. 
100  pts.  of  the  solution  contain  pts.  RbCL 


V* 

Pts.  RbCl 

0.4 

43.61 

16.6 

46.56 

57.3 

53.71 

114.9 

69.48 

(Rimbach,  B.  1902,  81 

L  1304.) 

SolubiUty  of  Rba  in  H,0  «t  f. 

' 

G.  RbCI  per  100  g. 

f 

G.RbCIperlOOg. 

t* 

HK) 

Solution 

HiO 

SohitMB 

0 

77.0 

43.5 

60 

115.5 

53.6 

10 

84.4 

45.8 

70 

121.4 

54.8 

20 

91.1 

47.7 

80 

127.2 

56.0 

30 

97.6 

49.4 

90 

133.1 

57.1 

40 

103.5 

50.9 

100 

138.9 

58.9 

50 

109.3 

52.2 

112.9 

146.6 

59.5 

(Berkeley,  Phil.  .Trans.  Roy.  Soc.  1904,  SOS, 
A.  189.) 

Sat.  RbCl-f-Aq  at  26*^  contains  48.57% 
RbCl.    (Foote,  Am.  Ch.  J.  1906,  35.  242.) 

Sp.  gr.  of  RbCl+Aq  oontaininfc  in  100  pts. 
H,0: 

13.14        26.88      33. 13  pts.  RbCl. 
1.1066       1.2166      1.2676  sp.gr. 
(Tammann,  W.  Ann.  24.  1886.) 

A  normal  solution  of  RbCl  has  sp,  gir.  at 
26***  1.0610.  (Wagner,  Z.  phys.  Ch.  1890, 
5.  39.) 

RbCl+Aq  containing  6.64%  RbCl  has 
sp.  gr.  2072c**  =  1.0602. 

RbCH-Aq  containing  10.69%  RbCl  hm 
sp.  gr.  20720*  =  1.0816.  (Le  Blanc  and  Roh- 
land;  Z.  phys.  Ch.  1896,  19.  278.) 

Sp.  gr.  2074*"  of  a  normal  solution  of  RbO 
-1.086406.  (Haigh,  J.  Am.  Chem.  Soc. 
1912,  84.  1161.) 

Sp.  gr.  of  RbCl+Aq  sat  at  t^ 


t** 

Sp.gr. 

f 

Sp.  BT. 

0.65 
18.7 
31.5 
44.7 

1.4409 
1.4865 
1.6118 
1.5348 

60.25 
76.15 
89.35 
114* 

1.5558 
1.5746 
1.5005 
1.6148 

*  Boiling  point. 

(Bericeley.) 

Sp.  gr.  of  RbCl  containing  g.  equiv.  RbQ 
perl. 

G.  equiv. 
RbCl 

%¥' 

f^Ts^ 

^/& 

0.5123 
1.001 
2.073 
3.984 

1.06410 
1.08916 
1.18200 
1.34334 

1.04538 
1.08810 
1.17959 
1.33967 

1.04503 
1.08749 
1.17828 
1.33757 

(Clausen,  W.  Ann.  1914,  (4)  44.  1069.) 
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Very  d.  sol.  in  liquid  NH|.  (Franklin,  Am. 
Ch.  J.  1898,  20.  829.) 

Sc^ubHity  in  alcohols  at  25^. 

1G0  g.  methyl  alcohol  dissolve  1.41  fr. 
100  g.  ethyl  alcohol  dissolve  0.078  g. 
100  g.  propyl  alcohol  dissolve  0.015  g. 
100  g.  isoamyl  alcohol  dissolve  0.0025  g. 
(Turner  and  Bissett,  Chem.  Soc.  1913, 108. 
1900.) 

Insol.  in  anhydrous  pyridine  and  in  97% 
pyridine+Aq.  Very  si.  sol.  in  95%  pyridine 
-hAq;  si.  sol.  in  93%  pyridine +Aq!  (Kah- 
lenb^,  J.  Am.  Chem.  Soc.  1908,  30.  1107.) 
Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);acetone:  (Naumann,  B.  1904, 
57.  4329);  (Eidmann,  C.  C.  1899,  II.  1014). 

Rubidium  ruthenium  trichloride. 
See  Chlororudienita,  rubidium. 

Rttbidinm  rudienium  tetrachloride. 
See  ChlororutfaeDAte,  rubidium. 

Rttbidlom  ozyruthenium  chloiide, 
RbsRuOsCU. 
Ppt.;  decomp.  by  HjO;  sol.  in  cold  HCl. 
(Howe,  J.  Am.  Chem.  Soc.  1901,  J8.  779.) 

Rttbidium.  tellurium  chloiide. 
See  Chlorotdluimte,  rubidium. 

Rubidium  tiiaUic  chloride,  2RbCl,  TlCl,-f 

Can  be  recryst.  from  H2O  without  change. 
(Pratt,  Am.  J.  Sd.  1895,  (S)  49.  399.) 

3RbCLTlCI|.  Crystallisefl  from  HCl  solu- 
tion.   (Neumann,  A.  844.  348.) 

-HHiO.  Very  sol.  in  cold  H,0.  (Pratt, 
Am.  J.  Sci.  1895,  (3)  49.  398.) 

-f-2HiO.  Efflorescent  in  dry  air.  Sol.  in 
7.5  pts.  H,0  at  18^  and  1.6  pts.  at  lOO*'. 
(Grodeffioy,  Zeitschr.  d.  allgem.  Osterr. 
Apothekerv.  1880.  No.  9.) 

Rqbldtum  stannic  chloride. 
See  Chlorostannite,  rubidium. 

Rnbidiom  titanhmi  chloride,  2RbCl,  TiCls 
-hH/). 
Sol.  in  H,0.    (St&hler,  B.  1904,  37.  4408.) 

Rnl^dium  tungsten  chloride,  Rb|WsCl». 

8L  80L  in  cold,  more  sol.  in  hot  HsO. 

Sol.  m  very  dil.  NaOH-|-Aq. 

Nearly  insol.  in  most  organic  solvents. 
(Ofason,  B.  1913,  46.  574.) 

Rnbidium  uraoous  chloride,  RbsUCU. 
As  K  salt.    (Aloy,  BuU.  Soc.  1899,  (3)  81. 

264r.) 


Rubidium  uranyl  chloride,  2RbCl,  (U0i)a2 
+2H,0. 
SolubiUty  in  HsO. 
100  pts.  of  the  solution  contain  at: 
24. 8**        80.3* 

57 . 8         65 .  73  pts.  U0,C1,,  2RbCl. 
(Rimbach,  B.  1904,  37.  467.) 

Rubidium  vanadium  chloride,  RbsVCU 
+H,0. 

SI.  sol.  in  HsO  and  alcohol. 

Decomp.  by  HsO  on  standing  so  that  it 
dissolves.    (St&hler,  B.  1904,  87.  4411.) 

Rubidium  zmc  chloride,  2RbCl,  ZnCls. 

Fasily  sol.  in  H,0  and  HCl+Aq.  (Godef- 
toy,  B.  8. 9.) 

Rubidium  chloiide  selenium  dioxide,  RbCl, 
2SeOs+2H20. 
Sol.  in  HsO.     (Muthmann,  B.  1893,  86. 
1013.) 

Rubidhmi  chloroiodide,  RbClsI/ 

Properties  are  similar  to  those  of  RbBrCll. 
(Wells.) 

RbCliI.  Sol.  in  alcohol,  not  attacked  by 
ether.  (Wells  and  Wheeler,  Sill.  Am.  J.  144. 
42.) 

Sol.  in  POCli.  (Walden,  Z.  anorg.  1900, 
26.  212.) 

Nearlv  insol.  in  AsBra.  (Walden,  Z.  anorg. 
1902,  89.  374.) 

Very  stable;  si,  sol.  in  HsO  at  0**:  only  very 
si.  sol.  in  BCl.  (Erdmann,  Arch.  Pharm. 
1894,  232.  32.)    (C.  C.  1894, 1.  670.) 

Rubidium  fluoride,  RbF. 

Very  sol.  in  HsO.  (Eggeling,  Z.  anorg. 
1905  46.  174 ) 

100  g.'  HsO  dissolve  130.6  g.  RbF  at  IS"", 
(de  Forcrand,  C.  R.  1911,  158.  1210.) 

Sol.  in  dil.  HF.  (Pennington,  J.  Am.  Chem. 
Soc.  1896,  18.  57.) 

Insol.  in  liquid  NHj.  (Core,  Am.  Ch.  J. 
1898,  80.  829.) 

Rubidium  hydrogen  fluoride,  RbF,  HF. 

Very  deliquescent. 

Insol.   in  alcohol  and  ether.     (Chabri6, 
C.  R.  1905,  140.  91.) 

Very  hygroscopic.  Sol.  in  HsO.  (Eggeling, 
Z.  anorg.  1905,  46.  175.) 

RbF,  2HF.  Very  si.  sol.  in  HsO.  (Egge- 
hng,  Z.  anorg.  1905, 46.  176.) 

Rubidium  silicon  fluoride. 
See  FluosUicate,  rubidium. 

Rubidium  tantalum  fluoride. 
See  Fluotantalate,  rubidium. 

Rubidium  uranyl  fluoride,  4RbF,  UO,F,-f 
(Ditte,  C.  R.  9i.Digit§ejiby^OOgie 
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Rubidium  hydride,  RbH. 

Decomp.  by  HjO  with  evolution  of  Hj. 
(Moissan,  C.  R.  1903,  136.  589.) 

Rubidium  hydroxide,  RbOH. 

Deliquescent,  and  very  sol.  in  HjO.  Sol. 
in  alcohol.    (Bunsen.) 

Sat.  RbOH+Aq  contains  64.17%  RbOH  at 
15^    (de  Forcrand,  C.  R.  1909, 149.  1344.) 

Rubidium  iodide,  Rbl. 

100  pts.  H,0  dissolve  137.5  pts.  at  6.9**; 
152  pts.  at  17.4.°    (Reissig,  A.  127.  33.) 

Sat.  Rbl+Aq.  at  25**  contains  61.93%  Rbl. 
(Foote  and  Chalker,  Am.  Ch.  J.  1908,  39. 
667.) 

Sp.  gr.  of  Rbl -h Ac  containing: 

5%  10%  cold  hot 

Sp.gr.  1.0353       1.0755       1.726       1.9629. 
(Erdmann,  Arch.  Pharm.  1894,  282.  25.) 


^.  gr. 

of  Rbl+Aq  containing  g.  equiv. 
Rbl  per  1, 

G.  equiv. 
Rbl 

^6^/6^- 

18*>/& 

3()°*/S» 

0.610 
1.025 
2.025 
4.015 

1.08347 
1.16751 
1.33012 
1.64781 

1.08268 
1.16569 
1.32637 
1.64144 

1.08226 
1.16433 
1.32531 
1.63780 

(Clausen,  W.  Ann.  1914,  (4)  44.  1070.) 

Nearly  insol.  in  AsBrs.  (Walden,  Z.  anorg. 
1902,  29.  374.) 

Sol.  in  AsCla.  (Walden,  Z.  anorg.  1900, 
26.  214);  Uquid  SQj.  (Walden,  Z.  anorg. 
1902,  30.  161);  SjClj.  (Walden,  Z.  anorg. 
1900,  26.  217);  S0,C1,.  (Walden);  POCI,. 
(Walden.) 

Sol.  in  methyl  acetate.  (Naimiann,  B. 
1909,  42.  3789.) 

Solubihty  in  organic  solvents  at  t°. 

C  =  pts.  by  wt.of  Rbl  in  100  ccm.  of  the  sat. 
solution. 

L  =  no.  of  Utres  which  at  the  saturation 
temp,  hold  in  solution  1  mol.  Rbl. 


Solvent 

f* 

C 

L 

Furfurol 

25** 

4.93 

4.31 

Acetonitrile 

25° 

1.350 

15.73 

tt 

0** 

1.478 

14.36 

Propionitrile 

25° 

0.305 

69.61 

" 

0° 

0.274 

77.48 

Nitromethane 

25° 

0.518 

41.00 

(( 

0° 

0.567 

37.44 

Acetone 

25° 

0.674 

31.5 

<.' 

0° 

0.960 

22.1 

(Walden,  Z.  phys.  Ch.  1906,  66.  718.) 


Rubidium  ^ruodide,  Rbls. 

Verv  sol.  in  HjO.  Sol.  in  about  V»  pt.  H,0 
at  20  ;  sol.  in  alcohol.  Decomp.  by  ether. 
(Wells  and  WheUer,  Sill.  Am.  J.  143.  475.) 

Solubility  determinations  show  that  Rbl* 
is  the  only  polyiodide  of  rubidium  formed  at 
25°.  Rblr  and  Rblf,  mentioned  by  Abegg 
and  Hamburger,  (Z.  anorg.  60, 403)  could  not 
be  obtained.  (Foote  and  Chalker,  Am.  Ch. 
J.  1908,  89.  667.) 

Rubidium  silver  iodide,  2RbI,  Agl. 

Easily  decomp.  by  HsO.  (Wells  and 
Wheeler.  Sill.  Am.  J.  144.  155.) 

Rbl,  Agl+VtHjO.  (Marsh,  Chem.  Soc 
1913,  103.  783.) 

Rbl,  2AgI.    Not  dehquescent. 

Very  sol.  in  acetone.  (Marsh,  Chem.  Soc 
1913,  103.  783.) 

Rubidium  tellurium  iodide. 
See  lodotelluimte,  rubidium. 

Rubidium  thallic  iodide,  Rbl,  TlI|+2HiO. 

Decomp.  by  H^O.  (Pratt,  Am.  J.  ScL 
1895,  (3)  49.  403.) 

Rubidium  nitride, 

Decomp.  by  heat.  (Frans  Fisoher,  B.  1910, 
43.  1468.) 

See  cUso  Rubidium,  azoimide. 

Rubidium  dioxide,  RbOt. 
Decomp.  by  HjO.     (Erdmann,  A.    1897, 

294.68.) 

Rubidium  sulfdiide,  Rb>S+4HsO. 

Deliguescent;  very  sol.  in  HtO.  (Bihs, 
Z.  anorg.  1906,  48.  299.) 

Rubidium  disul|diide,  RbsSs. 

Anhydrous. 

Sol.  m  H2O. 

Very  hydroscopic.  (Biltz,  Z.  anorg.  1906, 
60.  72.) 

-|-H,0.    From  RbA+Aq. 

Hydroscopic.     (Biltz.) 

Rubidium  ^rtsulphide,  Rb^i. 

Anhydrous, 

Sol.  in  H,0. 

Hydroscopic.  (Biltz,  Z.  anorg.  1906,  60. 
75.) 

-|-H,0.    From  RbA+Aq.    (BUU.) 

Rubidium    te^rosulphide    RbsS4+2HsO. 

Sol.  in  HsO.  (Biltz,  Z.  anorg.  1906,  48. 
^04.) 

Rubidium  pentosulphide,  RbsS». 

Dehquescent.    Decomp.  by  HtO. 

Very  easily  sol.  in  70%  alcohol. 

Insol.  in  ether,,  ethyl  sulphide  or  CHCI 
(BUtz,  B.  1905,  38.  m.)^OOgie 
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Robidimn  hydrogen  sulphide,  RbHS. 

D^quescent,  very  sol.  in  HjO.  (Biltz, 
Z.  anorg.  1906,  48.  300.) 

Rubidhun  copper  te^rosulpbide,  RbCuS4. 

Decomp.  very  slowly  in  the  air. 

SL  sol.  in  H,0. 

Very  slowly  decomp.  by  cold  cone,  naore 
rapidly  by  hot  cone,  and  still  more  rapidly 
by  dil.  HCl,  H,804  and  HNO,.  SI.  sol.  in 
alcohol.    (Blitz,  B.  1907,  40.  978.) 

Ruthenic  add. 

Barium  ruthenate,  BaRu04+HsO. 

Ppt.     (Debray  and  ioly,  C.  R.  106.  1494.) 

Calcimn  rudienate,  CaRu04. 
Ppt. 

Magnesium  rudienate,  MgRu04. 
Ppt. 

Potassium  rutheoat^,  KsRu04+HsO. 
Very  sol.  in  H,0. 

Pemifhenic  acid. 

Potassium  perruthenate,  KRUO4. 

81.  sol.  in  H,0.  (Debray  and  Joly,  C.  R. 
106.  1494.) 

Sodium  pemithenate,  NaRu04+HsO. 
SI.  sol.  in  H,0. 

Rutiheniiimi  Ru. 

Not  attacked  by  acids,  except  aqua  regia, 
which  dissolves  it  only  very  slightlv.  (Glaus, 
Fogg.  66.  218.) 

Rudienium  ammonium  comps. 
See  Ruthenodtamine  comps,  etc. 

Ruthenium  /nbromide,  RuBrs. 

Sol.  in  H2O.  Solution  decomposes  slowly 
on  standing,  but  rapidly  on  heating.  (Gut- 
bier,  Z.  anorg.  1905,  46.  178.) 

Ruthenium  /ribromide,  ammonia, 
2RuBr3,  7NH,. 

Sol.  in  HsO  and  ammonia  with  slight  warm- 
ing. 

Insol.  in  alcohol.  (Gutbi^,  Z.  anorg. 
1905,  46.  182.) 

Ruthenium  dtchloride,  RuCU. 

Insol.  in  acids,  even  in  aqua  r^a.  SI. 
attacked  bv  acids.  Traces  are  dissolved  by 
boiling  with  cone.  KOH+Aq. 

-f-xHiO.  Known  only  in  aqueous  solution. 
(Glaus,  A.  69.  238.) 


Ruthenium  trichloride,  RuGl?. 

Deliquescent.  Sol.  in  HjO  and  alcohol,  but 
solution  is  decomp.  by  heating  into  RuaOs  and 
HGl.    (Glaus.) 

Pure  RuGls  is  insol.  in  cold  HzO,  mineral, 
or  organic  acids.  Slowly  decomp.  bv  boiling 
H2O.  Insol.  in  GGI4,  CS,,  GHG1,,*PG1,,  or 
ether.  Slowly  sol.  in  hot  absolute  alconol, 
but  decomp.  into  Ru(0H)Gl2  by  95%  alco- 
hol.   (Joly,  G.  R.  114.  292.) 

Hydroscopic. 

Sol.  in  HsO  •  deconip.  at  50®. 

Sol.  in  alcohol.  (Gutbier,  Z.  anorg.  1905, 
46. 174.) 

See  also  Rudienium  nitrosodiloride. 


Rudienlum  tetrachloride,  RuGU. 
Sol.  in  HsO  and  alcohol.    (Glaus.) 

Rudienitun  /richloride  toith  MCI. 
See  Chlororuthenite,  M. 

Ruthenium  /e^achloride  with  MCI. 
See  Chlororuthenate,  M. 

Ruthenium   sesguihydrozide,    RusOJIs. 

Sol.  in  acids;  insol.  in  alkalies.  Less  sol. 
in  NH40H-|-Aq  than  any  other  oxide  of  the 
Pt  metals.     (Glaus.) 

Ruthenium  dthydrozide,  RUO4H4+3H2O. 

Sol.  in  acids  and  alkalies.  (Glaus,  A.  69. 
237.) 

Gontains  NO.    Joly,  G.  R.  107.  994.) 

Rudienium  /nodide,  Rul|. 

Ppt.    (Glaus.) 

Insol.  in  HsO,  KI+Aq,  and  alcohoL 
(Gutbier,  Z.  anorg.  1905,  46.  181.) 

Ruthenium  /raodide  ammonia, 
2RuI,,  7NH,. 

Sol.  in  H3O  and  ammonia  with  slight  warm- 
ing. 

Insol.  in  alcohol.  (Gutbier,  Z.  anoig. 
1905,  46. 182.) 

Ruthenium    nitrosochloride,     RuGU(NO)  + 
H,0,  and  5HsO. 
Slowly  sol.  in  cold,   easily  in  hot  H2O. 
(Joly,  C.  R.  108.  855.) 

Ruthenium  dthvdronitrosochloride, 
NO.RusH,Cl,,  2HG1. 
Sol.  in  H2O.     (Brizard,  A.  ch.  1900,  (7) 
9.1,  353.) 

Ruthenium  silver  nitrosochloride, 
NO.RujHsGl,,  2HG1,  3AgGl. 
Ppt.     (Brizard,  A.  ch.  1900,  (7)  21,  357.) 

Rutheniimi    nitrososesgutozide,  Ru30s(NO) 
-I-2H2O. 
Ppt.    (Joly,  G.  R.  108.  854.pOgie 
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Rudienium  (iihydronitrosohydi  oxide, 
N0.Ru,H,(0H),H-2H,0. 
SI.  sol.  in  cold  HsO  with  decomp.    (Bm- 
ard,  A.  ch.  1900,  (7)  21.  349.) 

Ruthenium  dihydroDitrosoozychloride, 
N0.Ruai,Cl,0H+2H,0. 
Ppt.    (Brizard,  A.  ch.  1900,  (7)  21.  349.) 

Ruthenium  monoxide,  RuO. 

Insol.  in  acids.     (Glaus,  A.  69.  236.) 

Ruthenium  ^esguioxide,  RusOi. 

Insol.  in  acids.  Mixture  of  Ru  and  RuOs. 
(Debray  and  Joly,  C.  R.  106.  1494.) 

See  Ruthenium  nitrososesguioxide. 

Rudienium  dioxide,  RuOs. 

Insol.  in  acids.    (Debray  and  Joly.) 

Ruthenium  /rioxide,  RuOt. 

'^Ruthenic  add."    Known  only  in  its  salts. 

Ruthenium  ^6(foxide,  RUO4. 

Rather  difficultly  and  slowly  sol.  in  HjO. 
(Claus.) 

Decomp.  in  aqueous  solution  into  RusO»+ 
2H,0.    (Debray  and  Joly.) 

Ruthenium,  jy^n^oxide,  RusOf. 

fDebray  and  Joly.  C.  R.  106.  1494.) 
-f2H,0:   Ppt.    (Debray  and  Joly.) 

Ruthenium  ^toxide,  RusO?. 

**Perruthenic  acid."  Known  only  in  its 
salts. 

Ruthenium  oxide,  RU4O0. 
(Debray  and  Joly.) 

Rudienium  oxychloride,  Ru(OH)Cls. 

Very  sol.  in  HtO,  but  decomp.  by  an  excess. 
(Joly,  C.  R.  114.  293.) 

Rudienium  silicide,  RuSi. 

Insol.  in  boiling  adds:  slowly  attacked  by 
a  mixture  of  fused  KHSO4  and  KNO|. 
(Moissan,  C.  R.  1903, 187.  231.) 

Rudienium  /risulphide,  RuSs. 
Ppt.    (Antony,  Gazz.  ch.  it.  1900,  30.  539.) 

Rttthenomoriamine  hydroxide, 
Ru(0H),(NH,),+4H,0. 
See  Ruthenosamine  hydroxide. 

Ruthenodiamine  carbonate, 

Ru(N,H«),GO,-f-5H,0. 
Easily   sol.    in   HsO.     Insol.   in   alcohol. 
(Glaus.) 


Rudienodiamine  chl<^de, 
Ru(N,H.Gl),-|-3H,0. 

Not  very  sol.  in  cold)  easily  sol.  in  hot  HjO. 
Insol.  in  alcohol. 

See  Ruthenonitrosodiamine   comps. 

mercuric  chloride,  Ru(NaH4Cl)i,  HgCli- 

Nearly  insol.  in  cold,  sol.   in   hot   HsO. 
(Gibbs,  Sill.  Am.  J.  (2)  84,  350.) 


chloioplatinate,  Ru(N,H«Cl),,  FtCU- 

SI.  sol.  in  HsO.    (Glaus.) 

hydroxide,  Ru(NsH»OH),. 

Known  only  in  aqueous  solution. 

nitrate,  Ru(N,H»N0,)s+2H,O. 

Somewhat  difficultly  sol.  in  cold,  easily  in 
hot  HsO.    Insol.  in  alcohol. 

sulphate,  Ru(NsH.),S04H-4H,O. 

Moderately  sol.  in  HsO.    Insol.  in  alcohoL 

(Claus.) 

Rttthenocyanhydric  acid,  H4Ru(CN}e. 

Easily  sol.  in  HsO  and  alcohol.    Less  aoL 
in  ether.    (Glaus,  J.  B.  1866.  444.) 

Potassium    ruthenocyanide,    K4Ru(CN)«+ 
3H,0. 
SI.  efflorescent.    Very  sol.  in  HsO;  si.  soL 
in  dil.  alcohol.    (Claus.) 

Rttthenonitrosodiaiiiine  bromide, 

Ru(N0)(NH,)3r.. 
SI.  sol.  in  HsO.    (Joly,  G.  R.  111.  969.) 
Ru(N0)0H(NH,)3rs.    Less  sol.  than  001^ 
responding  chloride.    (Joly,  G.  R.  106. 300.) 


chloride,  Ru(N0)(NH,)4GU. 
R.  IJ 
Sol.    m 


SI.  sol.  in  H,0.    (Johr,  G.  R.  111. 
Ru(NO)OH(NH,)4Cls.      ~  " 


HsO. 


(Joly,  G.  R.  108.  1300.) 

Ru(NO)(NH,)4Gl,-h2HsO  - 
Ru(N0)(0H)(NH,)4Gls,     HGl+HsO     (?). 
Very  sol.  in  HsO.    (Joly,  G.  R.  111.  969.) 

chloroplatinate, 

Ru(N0)0H(NH,)4PtGU. 

Scarcely  sol.  in  boiling  HsO.    (Joly,  C.  R. 
108.  1300.) 

Ru(N0)(NH,)4Gl,,  PtGl4.      Ppt.      (Jdy, 
G.  R.  HI.  969.) 

iodide,  Ru(N0)(NH,)4l,. 

SI.  sol.  in  HsO.    (Joly,  G.  R.  111.  969.) 
Ru(NO)OH(NH,)Js.     Less  sol.  than  the 

corresponding  bromide.     (Joly,  G.  R.   108. 

1300.) 

nitrate,  Ru(N0)(NH,)4(N0,),. 

More  sol.  in  HsO  than 
Ru(N0)(0H)(NH,)4(Np,)^  ^  (Jpjy.    G. 

HI.  969.)  Digitized  by  ^ 
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Ru(NO)OH(NH,)4(N0,),.  SI.  sol.  in  cold 
H/);insol.inconc.HNO,+Aq.  (Joly,  C.  R. 
L08.  1300.) 

Rntlifliioiiitrosodiainiiie  sulphate, 
[Ru(NO)(NH,)4la(SO4)i-fl0H,O. 
SI.  sol.  in  H,0.    (Joly,  C.  R.  111.  969.) 
[Ru(NO)(NH,)4j4(S04)t,H,S04-fH,0.  D^ 

oomp.  by  cold  HiO.     (Joly.) 
Ru(N6)(OH)4(NH,)4S04+H,0.  Most  sol. 

in  HtO  of  this  class  of  salts.    (Joly,  C.  R. 

108.  1300.) 

Rutiienonitroos  acid. 

Ammonium      ruthenonitrite,     RuHs(N0s)4i 
3NH4NO,-f2H,0. 
Easily  sol.  in  HtO;   practically  insol.   in 
KCl+Aq.     (Bri«ard,   A.   ch.   1900,   (7)   21. 
368.) 

Potassium  ruthenonitrite, 

KtRu,(N0,)„«6KN0,,  Ru,(NO,),. 

Easily  sol.  in  HjO,  alcohol,  or  ether. 
(Gibbs,  ^11.  Am.  J.  (2),  84.  344.) 

SI.  sol.  in  H,0.  Easily  sol.  in  KNO,-f  Aq. 
(CUus.) 

K4Ru,(NO,),o=Rurf),(N,Oi)i,    4KN0,. 
Very  sol.  in  H,0.    (Joly  and  Vdzes,  C.  R.  109. 
667.) 

KJlu,(N0,)i4=Ru,0,(N,0,),, 8KN0,.  Sl. 
sol.  in  HiO.  Sol.  in  cold  dil.  adds.  (Joly 
and  V^see.) 

Ru»H,(N0,)4,  3KNO,+4H,0.  Very  sol. 
in  HsO.  Aqueous  solution  deoomp.  sl.  on 
long  boiling.  Almost  insol.  in  cone.  KC1+ 
Aq.    (Briaard,  C.  R.  1899,  IW.  216.) 

surer  ruthenonitrite,  N0.RuaHt(N0i)4, 
3AgNO,+2H,0. 
Ppt.    (Briiard,  A.  ch.  1900,  (7)  21.  368.) 

Sodium  ruthenonitrite,  Rus(NOs)«,  4NaN0t+ 
4H/). 
Very  sol.  in  HjO  without  decomp.    (Joly, 
C.  R.  1894, 118.  469.) 

Hnthenoaamine  hydroxide, 

Ru(NH,0H),+4H,0  (?). 
Very  deliquescent,  and  sol.  in  HsO.  (Glaus.) 

Samarittin,  Sm. 
The  dement  has  not  been  isolated. 

Samarium  bromide,  SmBrt+6HsO.. 
Very  deliquesoent.    (Cleve.) 

Samarium  carbide,  SmCt. 

Decomp.  by  water  and  adds.  (Moissan, 
C.  R.  1900,  ISl.  925.) 


Samarium  (fichloride,  SmCls. 

Deoomp.  by  HsO  with  liberation  of  Hs  and 
formation  of  samarium  oxide  and  samarium 
oxychloride.  Insol.  in  CSs,  CHCli,  benzene, 
abs.  alcohol,  pyridine  and  toluene.  (Matig- 
non,  C.  R.  1906,  142.  85.) 

Samarium  trichloride,  SmCls. 

The  anhydrous  salt  is  very  hydroscopic 
and  easily  sol.  in  HjO.  (Matignon,  C.  R. 
1902,134.1309.) 

Very  sol.  in  HsO.  Very  sol.  in  abs.  alcohol. 
6.38  g.  are  sol.  in  100  grams  pyridine  at  ord. 
temp.;  insol.  in  quinoline.  (Matignon,  A.  ch. 
1906,  (8)  8.  406.) 

+3HsO.    Deliquescent. 

Samarium  chloride  anunonia,  SmClt-f  NHt; 
+2NH,;    -f3NH,;    +4NH,:    -f5NH.; 
+8NH,;  +9.5NH,;  +11.5NH,. 
(Matignon,  C.  R.  1905,  140.  143.) 

Samarium  fluoiide,  SmF|-f  ^HsO. 

Predpitate.  Insol.  in  HsO  and  dil.  adds. 
(Cleve.) 

Samarium  iodide,  Sml|. 
(Matignon,  A.  ch.  1906,  (8)  8.  413.) 

Samarium  hydroxide,  Sms(OH)t. 

Insol.  in  alkalies;  easily  sol.  in  acids,  and 
decomposes  ammonium  salts.  (Cleve,  C.  N. 
61.  145.) 

Samarium  oxide,  SmsOt. 
Easily  sol.  in  adds.    (Cleve,  C.  N.  61.  145.) 

Samarium  peroxide,  Sm40s. 
Predpitate.    (Cleve.) 

Samarium  oxychloride,  SmOCl. 
(Matignon,  A.  ch.  1906,  (8)  8.  412.) 

Samarium  sulphide,  SmsSs. 

(Matignon,  A.  ch.  1906,  (8)  8.  415.) 

Scandium,  Sc. 

Element  has  not  been  isolated. 

Scandium    bromide,    ScsBn    +3HsO,    and 
+12H,0. 
(Crookes,  Roy.  Soc.  Proc.  1908, 80.  A,  518.) 

Scandium    chloride,    ScsCU,    +3HsO,    and 
-hl2H,0. 
(Crookes,  Roy.  Soc.  Proc.  1908,  80.  A,  518.) 

Scandium  hydroxide. 

Easily  sol.  in  cone.  HNOs  or  HCl-f-Aq. 
(Crookes,  Roy.  Soc.  Proc.  1908,  80.  A,  518.) 
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Scandium  oxide,  ScsOs. 

Easily  sol.  by  heiling  with  cone.  HNOj  or 
HCl+Aq. 

Scandium  sulphide,  Sc2St. 

Decomp.  by  HjO  and  by  acids  with  evolu- 
tion of  HaS.    (Wirth,  Z.  anorg.  1914,  87.  5.) 

Selenantimonic  acid. 

Sodium  selenantimonate,  NaiSbSe4+9H«0. 

Sol.  in  2  pts.  cold  HjO.  Insol.  in  alcohol. 
(Hofacker,  A.  107.  6.) 

SI.  sol.  in  HjO:  unstable.  (Pouget,  A.  ch. 
1899,  (7)  18.  662.) 

Selenantimonous  acid. 

Potassium  or/Aoselenantimonite,  KtSbSet. 

Ppt.  Deoomp.  by  HfO.  (Pouget,  A.  ch. 
1899,  (7)  18.  560.) 

Potassium  poros^enantimonite,  KtSb4Se7+ 
3H,0. 

SI.  sol.  in  H»0:  unstable.  (Pouget,  A.  ch. 
1899,  (7)  18.  560.) 

Sodium     (frthoselennniimonitef     NaiSbSes+ 
9H,0. 

Very  sol.  in  HjO.     Aqueous  solution  on 
standing  deposits  red  crystals  of  sodium  selen- 
antimonate, NaiSbSe4-h9HfO.     (Pouget,  A. 
ch.  1899,  (7)  18.  562.) 
Sodium  paroselenantimonite,  Na2Sb4Se7. 

(Pouget,  A.  ch.  1899,  (7)  18.  561.) 
Selenic  acid,  H^eOi. 

Very  sol.  in  H2O  with  evolution  -of  heat. 

If  aqueous  solution  is  evaporated  at  temp, 
of  165  ,  acid  has  2.524  sp.  gr.;  at  temp,  of 
267 ^  acid  has  2.60  sp.  gr.;  at  temp,  of  285^ 
acid  has  2.625  sp.  gr.  Decomp.  to  HjSeOi 
at  higher  temp.    (Mitscherlichj  Pogg.  9.  623.) 

By  evaporation  at  265*\  acid  of  2.609  sp. 
cr.  containing  95%  H2Se04  is  obtained.  If 
brought  at  same  temp,  in  vacuo  over  H2SO4, 
acid  of  2.627  sp.  gr.  with  97.5%  H,Se04  is 
obtained.    (Fabian,  A.  Suppl.  1.  243.) 

Sp.  gr.  of  H«SeQ4H-Aq. 


%Hi8e04 

8p.gr. 

99.73 

2.6083 

99.50 

2.6051 

99.00 

2.6975 

98.5 

2.5863 

98.0 

2.5767 

97.5 

2.5695 

97.0 

2.5601 

96.0 

2.5388 

95.0 

2.5163 

94.0 

2.4925 

93.0 

2.4596 

92.0 

2.4322 

91.0 

2.4081 

%HiSeQ4 


90.0 
89.0 
88.0 
87.0 
86.0 
85.0 
84.0 
83.0 
82.0 
81.0 
80.0 
79.0 
73.50 


8p.gr. 


2.3848 
2.3568 
2.3291 
2.3061 
2.2795 
2.5558 
2.2258 
2.1946 
2.1757 
2.1479 
2.1216 
2.0922 
1.9675 


(Cameron  and  Macallan,  Lond.  R.  Soc.  Proc. 
46.  13.) 


Sp.  gr.  of  H,Se04-|-Aq  at  20**  compared  with 
H,0at4^ 
Wts.  corrected  to  vacuum. 


8p.gr. 


000 
005 
010 
015 
,020 
.025 
.030 
.036 
.040 
.045 
.050 
.055 
.060 
.065 
.070 
.075 
.080 
.085 
.090 
.095 
.100 
.105 
.110 
.115 
.120 
.125 
.130 
.135 
.140 
.145 
150 
.155 
160 
165 
170 
175 
180 
.185 
,190 
.195 
.200 
.205 
.210 
.215 
.220 
.225 
.230 
.235 
.240 
.245 
.250 
.255 
.260 
.265 
.270 
.275 
.280 
.285 
.290 


Hsi 


8p.gr. 


1.295 
1.300 
1.305 
1.310 
1.315 
1.320 
1.325 
1.330 
1.335 
1.340 
1.345 
1.350 
1.355 
1.360 
1.365 
1.370 
1.375 
1.380 
1.385 
1.390 
1.395 
1.400 
1.405 
1.410 
1.415 
1.420 
1.425 
1.430 
1.435 
1.440 
1.445 
1.450 
1.455 
1.460 
1.465 
1.470 
1.475 
1.480 
1.485 
1.490 
1.495 
1.500 
1.505 
1.510 
1.515 
1.520 
1.525 
1.530 
1.535 
1.540 
1.545 
1.550 
1.555 
1.560 
1.666. 
1.570 
1.575 
1.580 
1.585 


ilo, 


32.64 
33.08 
33.50 
33.92 
34.36 
34.82 
35.26 
35.72 
36.10 
36.43 
36.88 
37.34 
37.80 
38.24 
38.66 
39.10 
39.50 
39.98 
40.06 
40.66 
41.10 
41.66 
41.98 
42.36 
42.78 
43.16 
43.56 
43.94 
44.32 
44.62 
45.00 
45.32 
45.68 
46.04 
46.36 
46.70 
47.01 
47.32 
47.66 
47.98 
48.28 
48.54 
48.92 
49.30 
49.68 
50.02 
50.34 
50.68 
51.04 
51.38 
51.66 
51.98 
52.28 
52.56 
52.88 
53.28 
63.56 
53.94 
54.30 


gilizbU  Uy*C-J QQQ 


8p.fr. 


Jh. 


500 

595 

.600 

.605 

.610 

.615 

.620 

.625 

.630 

.635 

.640 

.645 

.650 

.655 

.660 

.665 

.670 

675 

680 

.685 

.690 

.695 

.700 

.705 

710 

715 

720 

.725 

730 

735 

.740 

.745 

750 

.755 

.760 

.765 

770 

.776 

780 

786 

790 

.795 

800 

805 

.810 

815 

.820 

825 

.830 

835 

840 

.845 

.850 

855 

860 

865 

870 

875 

880 


H.62 
54.d2 
55.28 
bSM 
55.9e 
56.30 
56.68 
56.8& 
57.20 
57.4^ 
57. 7t 
5S.(M 
58  47 
58.«6 
59.^ 
69.56 
59.74 
59.M 

eo.ii 

60» 
60^ 

60.^ 
61.0^ 
61.> 

61  M 
61.9ft 

62  24 
62  4S 

62  7ft 
63.0 
63.E 

63  0) 
63^ 
64.04 
64.24 

64  4: 
64C 
64M 
65.06 
65.3 

65  4? 
65.66 
65.90 
66.1: 

66  3( 
66.M 
66.90 
6716 

67  46 
67?: 
68.(C 
68% 

68  5fl 
68  70 

68  92 

69 1:: 

69.34 

69  3<^ 

69.ri 
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Sp,  gr.  of  H,Se04+Aq— C(mcii4cW. 

►.fT. 

H^, 

8p.  gr. 

H.^. 

8p.gr. 

Hs^« 

SS5 

69.94 

2.125 

80.25 

2.365 

89.14 

890 

70.14 

2.130 

80.42 

2.370 

89.30 

895 

70.38 

2.135 

80.68 

2.376 

89.48 

900 

70.64 

2.140 

80.74 

2.380 

89.60 

905 

70.78 

2.145 

80.96 

2.385 

89.72 

910 

71.00 

2.150 

81.14 

2.390 

89.84 

915 

71.21 

2.155 

81.36 

2.395 

89.96 

920 

71.38 

2.160 

81.60 

2.400 

90.10 

925 

71.68 

2.165 

81.80 

2.406 

90.20 

930 

72.00 

2.170 

82.02 

2.410 

90.30 

935 

72.38 

2.175 

82.22 

2.415 

90.46 

940 

72.66 

2.180 

82.44 

2.420 

90.74 

945 

72.88 

2.185 

82.64 

2.425 

91.00 

950 

73.12 

2.190 

82.78 

2.430 

91.24 

955 

73.34 

2.195 

82.96 

2.435 

91.46 

960 

73.54 

2.200 

83.10 

2.440 

91.70 

965 

73.74 

2.205 

83.24 

2.445 

92.00 

970 

73.98 

2.210 

83.44 

2.450 

92.28 

975 

74.22 

2.215 

83.62 

2.455 

92.56 

m 

74.44 

2.220 

83.78 

2.460 

92.86 

985 

74.66 

2.225 

83.96 

2.465 

93.02 

990 

74.86 

2.230 

84.14 

2.470 

93.20 

995 

75.08 

2.235 

84.30 

2.475 

93.36 

000 

75.28 

2.240 

84.48 

2.480 

93.68 

005 

75.46 

2.245 

84.60 

2.485 

94.02 

.010 

75.66 

2.250 

84.82 

2.490 

94.32 

015 

75,88 

2.255 

85.02 

2.495 

94.48 

020 

76.06 

2.260 

85.26 

2.500 

94.64 

.025 

76.14 

2.265 

85.44 

2.505 

94.80 

.030 

76.48 

2.270 

85.60 

2.510 

94.96 

.035 

76.68 

2.275 

85.78 

2.516 

96.32 

.010 

76.84 

2.280 

85.96 

2.620 

95.68 

.045 

77.08 

2.285 

86.16 

2.526 

95.86 

.050 

77.36 

2.290 

86.38 

2.630 

96.10 

.055 

77.50 

2.295 

86.60 

2.635 

96.41 

.060 

77.62 

2.300 

86.82 

2.640 

96.68 

.065 

77.80 

2.305 

87.04 

2.646 

96.92 

.070 

78.06 

2.310 

87.26 

2.550 

97.12 

.075 

78.24 

2.315 

87.46 

2.655 

97.30 

.080 

78.48 

2.320 

87.66 

2.660 

97.48 

.085 

78.68 

2.325 

87.84 

2.666 

97.68 

.090 

78.84 

2.330 

88.00 

2.570 

97.94 

.095 

79.08 

2.335 

88.18 

2.676 

98.20 

.100 

79.28 

2.340 

88.34 

2.680 

98.46 

.105 

79.50 

2.345 

88.48 

2.686 

98.70 

.110 

79.68 

2.350 

88.66 

2.690 

99.04 

.115 

79.90 

2.356 

88.82 

2.696 

99.36 

120 

80.10 

2.360 

88.98 

)iemer  and  Lenher.  J.  phys.  Chem.  1909, 
18.  509.) 

Sol.  in  cone,  or  fuming  HjS04. 

Insol  in  liquid  NH,.    (Franklin,  Am.  Ch. 

'-^.80.830.) 


I^eoomp.  by  aloohol. 
+H,0.    (6 
K232.) 


+H/3.     (Cameron  and  MacaUan,  C.  N. 


+2H,0,  and  +6HaO  (?).   (C.  and  M.) 
jHHsO.     (Kremann  and  Hofmder,  M. 
»8, 29. 1117.) 


Sdenatecu 

All  the  neutral  and  add  salts  of  HiSeOi  are 
sol.  in  HiO,  except  BaSe04,  SrSe04,  CaSe04» 
and  PbSe04,  which  are  nearly  or  quite  insol. 
in  H,0  or  HNOi+Aq. 

Aluminum  selenate,  AlsfSeOi)*. 

Resembles  in  eveiy  way  aluminum  sul- 
phate.   (Berzelius.) 

Aluminum  ammonium  selenate. 
Al,(NH4),(Se04)4 +24H,0. 
More  sol.  in  HsO  than  the  corresponding 
sulphate.    (Wohlwill,  A.  114.  191.) 

Aluminum  ciesium  selenate,  AlsCss(Se04)4+ 
24Hrf}. 

(Peterson,  B.  9.  1663.) 

Much  more  sol.  in  HsO  than  the  corre- 
sponding sulphate.    (Fabre,  C.  R.  106.  114.) 

Aluminum  potasshmi  selenate,  AlsKs(Se04)4 
-f24H,0. 
More  sol.  in  HsO  than  common  alum. 
(Weber,  Pogg.  108.  616.) 

Aluminum  rubidium  selenate,  AlsRba(Se04)4 
+24H,0. 

(Peterson,  B.  9.  1663.) 

Much  more  sol.  in  HjO  than  the  corre- 
sponding sulphate.    (Fabre,  C.  R.  106.  114.) 

Aluminum  sodium  selenate,  AlsNat(Se04)4+ 
24H,0. 
SI.  efflorescent.    Very  sol.  in  HiO.    (Wohl- 
wiU,  A.  114.  191.) 

Alummum  thallium  sulphate,  AltTlt(Se04)4+ 
24H,0. 
Sol.  in  H,0.    (Fabre,  C.  R.  106.  114.) 

Aluminum    selenate    potassium     sulphate, 
Al,(Se04)i,  K8S044-24H,0. 
Sol.  in  HtO.    (v.  Gerichten,  A.  168.  222.) 

Ammonium  selenate,  (NH4)tSe04. 

Easily  sol.  in  HsO. 

100  g.  HsO  dissolve  117  g.  (NR^^dOi  at 
r;  164  g.  at  59%-  197  g.  at  100*.  (Tutton, 
Proc.  R07.  Soc.  1907,  7l,  A.  351.) 

Insol.  m  liquid  NHt.  (Franklin,  Am.  Ch. 
J.  1898,  20.  826.) 

Ammonium  hydrogen  selenate,  NH4HSe04. 
Sol.  inHsO.    (Topeoe.) 

Ammonium  cadmium  selenate,  (NH4)sSe04, 
CdSe04+2HsO. 
Sol.  in  H,0.    (TopsoS,  W.  A.  B.  66,  2.  2.) 
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Ammoniiim  cerous  seienate, 
(NH4)fCe,(8e04)4+9H,0. 
Easily  sol.  in  HiO.    (Jolin.) 

Ammoniuiii  cJiroiniiiin  selenate, 
(NH4),Cr,(Se04)4-h24H,0. 
Sol.  in  H,0.    (Fabre,  C.  R.  106.  114.) 

Ammonlism  cobslUms  selenate,  (NH4)iSe04i 
CoSe04+6H,0. 
Easily  sol.  in  H^.    (Topsog.) 

Ammonium    omic    selenate,    (NH4)tSe04, 
CuSe04+6H,0. 
Sol.  in  HA    (Topeog.) 

Ammonium  didymiom  selenate,  (NH4)iSe04, 
Di,(Se04)t+6H,0. 

Easily  sol.  in  HA    (Cleve.) 

-l-lOHiO.    (Cleve,  Bull.  Soc.  (2)  4S.  363.) 

Ammonium   erbium   selenate,    (NH4)iSe04, 
Er,rSe04),-h4H,0. 

Easily  sol.  in  HA    (Cleve.) 

Ammonium  ferrous  selenate,  (NH4)>Fe(Se04)s 
4-6H,0. 
Eai^  sol.  in  H,0.    (Topsoe.) 


oly  s 
HjO 


+2: 


Ammoniimi  lanthanum  selenate,  rNH4)iSe04, 
La,(Se04)i+9H,0. 
Sol.  inHjO.    (Cleve.) 

Ammonium  magnesium  selenate, 

rNH4),Mg(Se04)t4-6H,0. 
EasUysol.  inH,0.    (Topeog.) 

Ammonium  mangnous  selenate,  (NH4)iSe04, 
MnSe04-f6H,0. 
Not  deliquescent.     Easily   sol.    in   HsO. 
(TopsoS.) 

Ammonium    nickel    selenate,    (NH«)iSe04, 
NiSe04-f6H,0. 
Sol.  in  H2O.    (Topsog.) 

Ammonium  samarium  selenate,  (NH4)tSe04, 
Sm,(Se04)i-f6H,0. 
Easily  sol.  in  HjO.    (Cleve.) 

Ammonium  thallium  selenate,  (NH4)iSe04, 
Tl,(Se04)i-f8H,0. 
Sol.  in  H,0.    (Fortini,  C.  C.  1908,  II.  706.) 

Ammonium   uranyl    selenate,    (NH4)iSe04, 
(UO,)Se04-f2H,0. 
Easily  sol.  in  HsO.    (Sendtner.) 

Ammonium  yttrium  selenate,   (NH4) 38004, 
Y,(8e04),+6HO. 
Very  sol.  in  HA    (Cleve.) 


Ammonium  zinc  selenate, 

(NH4),Se04,  ZnSe044-6HA 
Sol.  in  HA    (Topeo§.) 

Antimony  selenate. 

Insol.  in  HsO.  Not  very  sol.  in  adds.  Sol 
in  H|Se04.    (Cam«t>n  and  Macallan.) 

Barium  selenate,  BaSe04. 

Somewhat  more  sol.  in  HsO  and  diL  Bok 
thanBaS04.  (Rose.)  100  ccm.  H,0  diflK)hv 
11.8  mg.  in  the  cold,  and  13.8  m^.  at  lOO* 
(Petersson,  Z.  anal.  12.  287.) 

Not  decomp.  by  H1SO4.  Insol.  in  HNOi^ 
Aq  (Berzelius),  but  decomp.  by  sdutioii  d 
alkali  carbonates  at  ordinary  t^np. 

Very  slowly  decomp.  by  HCl-hAq.  (Roit 
Pogg.  96.  426.) 


Bismuth  selenate. 
Insol.  in,  and  n 
HsO.    (Cameron  and  Macallan, 


Insol.  in,  and  not  decomp.  by  odd  or  ha 
^     '^  .) 


CflBsium  selenate,  CesSe04. 
Sol.  in  HsO.    rPetersson,  B.  9.  1561.) 
IOC  p.  HsO  at  12**  dissolve  244.8  g.  Ce,SeO, 

(Tutton,  Chem.  Soc.  1897,  71.  850.) 
Sp.  gr.  of  C8sSe04+Aq  at  20*  oompend 

with  HsO  at  4*^,  containing: 

%C:ssSe04  45.94  53.43 

^p.  gr.  1.5841         1.7432 

(Tutton.) 

CflMium  hydrogen  selenate,  CsHSe04. 

Ppt.    Very  hygroscopic.    (Norris,  Am.  Ct 
J.  1901,  26.  322.) 

Cttsium  chromic  selenate,  CssCrs(SeO«)i- 
24H,0. 
Sol.  in  HA    (Fabre,  C.  R.  106.  1)4.) 

CflBsium  cobaltous  selenate,  CssCo(S<Oi'i- 
6HsO. 
Sol.  in  HsO.    (TopaoS.) 

CflBsium    indium    selenate,    CeIn(Se04^^ 
12HsO. 
Ffflorescent;  sol.  in  HsO.     (Mathen,  J 
Am.  Chem.  Soc.  1908,  80.  215.) 

Casium  iron  (ferric)  selenate,  CetFet(S^t« 

-f24HsO.  I 

SI.  sol.  in  HsO.    (Roneof^olo,  Gan.  &• 

it.  1905,  85.  (2)  553.)  , 

C»sium    mugn^k**"     selenate,     CssSf^ib 
MgSe04-f6HA 
(Tutton,  Chem.  Soc.  1905,  87,  1163.) 

Cmium  zhic  selenate,  CsjZnrSeOOt+^t^^ 
(Tutton,  Zeit.  Kryst.  1900,  88.  14.) 
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tdmhihi  selenate,  CMSe04+2HsO. 
Very  sol.  in  H,0.    (v.  Hauer,  W.  A.  B.  89. 
».) 

idnihim  potassium  selenate,  C<lSe04,  KsSOi 

-|-2H,0. 
Sol.  in  HfO:  can  be  recrystallised  without 
»»inp.    (v.  Hauer,  W.  A.  B.  54.  209.) 

■Iciiim  selenate,  CaSe04+2HtO. 
Less  sol.  in  hot  than  in  cold  HsO.     (v. 
jwier,  J.  pr.  80.214.) 
Sat.  CaSeOf+Aq  contains  at: 
-r        +5*       20*'       37'*       67** 
.4  7.3        7.6       6.8       5.1%  CaSeO*. 

rfitaid,  A.  ch.  1894,  (7)  2.  551.) 

eroos  selenate,  Cei(S04)i-f  6HA  9HsO,  or 
12H,0. 

More  sol.  in  cold  than  hot  HsO.    (Jolin.) 

+4HiO.    Vary  easily  in  cold,  si.  sol.  in  not 
W.    rCingolani.  C.  C.  1908, 1. 1606.) 

Stable  above  100^ 

+6HsO.   Stable  at  9^-100^ 

+7HiO.    Stable  at  80-92*. 

+8HsO.    Stable  at  50-78^ 

+10HsO.   Stable  at  34-40^ 

4-llH,0.  Stable  at  12-28*. 

+12HsO.  Stable  at  0-12*.   (Cingolani,  C. 
.  1906.  2658.) 

Solubility  of  Ce»(Se04)i  in  HjO  at  t*. 

J.  salt  calculated  as  anhydrous  Ces(S04)s 

dissolved  in  100  cc.  HsO.) 


t" 

•lis 

fiz 

t* 

lis 

.|l| 

'^8^ 

"f 

(5^ 

"6^ 

f 

39.55 

60* 

13.68 

.6 

37 

60.8 

13.  i2 

!.6 

36.9 

78.2 

5.52 

.6 

33.84 

80.5 

4.56 

.8 

• 

33.2 

91 

2.02 

.2 

33.  i5 

95.4 

1.53 

.6 

32.16 

98 

i.785 

.9 

... 

31.89 

100 

2.513 

(Cingo 

lani,  L  < 

5.) 

iroiis     potasstum     selenate,     Ces(Se04)s, 

5K,Se04. 
More  sol.  in  HsO  than  the  corresponding 
Iphate.    (Jolin.) 

coos  sodttun  selenate,  Ces(Se04)s,  NasSe04 

4-5H,0. 
()uite  sol.  in  HsO.    (Jolin.) 

lomic  potasstum  selenate,  CrsKs(Se04)4+ 

24HsO. 
[tesembles  the  sulphate  in  every  particular. 


Chromic  rubidium  selenate,  CrsRbs(Se04)4  + 
24HsO. 
Sol.  in  HsO. 

Chromic  sodium  selenate,  CrsNas(Se04)4+ 
24H,0. 
Sol.  in  HsO.    (Fabre,  C.  R.  106.  114.) 

Chromic  tfaallous  selenate,  CrsTls(Se04)4+ 
24H,0. 
Sol.  in  H,0.    (Fabre,  C.  R.  106.  114.) 

Chromic  selenate  potassium  sulphate, 

Cr,(Se04)t,  K^4+24HiO. 
Sol.  in  HsO.    (v.  Gerichten.) 

Cobaltous  selenate,  basic,  4CoO,  3SeOs+ 
HsO. 

Insol.  in  HsO;  sol.  in  acids.  (Bogdan,  Bull. 
Soc.  (3)  9.  586.) 

Co,(OH),(Se04)i.  Insol.  in  H,0.  Sol.  in 
acids.    (Bogdan,  C.  C.  1896.  630.) 

Cobaltous  selenate,  CoSe04-f  5HsO. 
Easily  sol.  in  HsO.    (Topso«.) 
-f6HsO.    Easily  sol.  in  HsO.    (Topso«.) 
-f  7HsO.    Efflorescent.    Extremely  sol.  in 

HsO.    (Topsofi.) 

+  18HsO.     Very  unstable.     (Copaux,  A. 

ch.  1905,  (8)  6.  553.) 

Cobaltous  potassium  selenate,  CoSeOt, 
K,Se04-h6HsO. 
More  sol.  in  HsO  than  corresponding  sul- 
phate,   (v.  Hauer,  W.  A.  B.  89.  837.) 

Cobaltous  rubidium  selenate,  CoRbs(Se04)s 
-f6HsO. 
Sol.  in  HsO.    (Topsoe.) 

Cobaltous  thallous  selenate,  CoTls(Se04)s-f 
6HsO. 
Sol.  in  HsO.    (Topso«.)  y 

Cupric  selenate,  basic,  3CuO,  2SeOi-f  4KsO. 

Insol.  in  HsO;  sol.  in  acids.  (Bogdan,  Bull. 
Soc.  (3)  9.  588.) 

-f  5HsO.  SI.  sol.  in  cold  HsO.  (Metzner, 
C.  R.  1898,  127.  55.) 

Cupric  selenate,  CuSe04-|-5HsO. 

Solubility  in  HsO:— 

257  g.  salt  in  1 1.  sat.  solution  at  15*. 

346  *•    '*    "  1 1.  "  "        "  35*. 

435  "    "    "  1  1.  "  "        "  55*. 

Aq.  solution  decomp.  at  70*.  (Metzner, 
C.  R.  1898, 127.  55.) 

+HsO,  and  -h2HsO.    (Metener.) 

Cupric    hydrazine    selenate,    NsH4.HsSe04, 
CuSe04+MH,0. 
Decomp.  in  aq.  solution.    (Rimini,  C.  C. 
1907, 1.  86.) 
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Cupric  magnesiiiin  selenate,  CuMg9(Se04)4+ 
28H,0. 
SoLinHjO.    (WohlwiU.) 

Cuprio  nickel  selenate,  CuSeOi,  NiSe04+ 
14H,0. 
SoLinHjO.    (WohlwiD.) 

Cupric  potassium  selenate,  CuSeOi,  KsSeOiH- 
6H,0. 
Sl.sol.  inHtO.    (Topeoe.) 

Cupric  zinc  selenate,  CuZnt(Se04)4+28H|0< 
SoLinHtO.    (WohlwiU.) 

Cupiic  selenate  ferrous  sulphate,  2CuSe04| 
3FeS04-f36H,0. 
SoLinHtO.    (WohlwUl.) 

Cupiic  selenate  maenesium  sulphate, OiiSe04, 
3MgS04H-28HiO. 
SoLinHjO.    (WohlwiU.) 

Cupric    selenate    zinc    sulphate,    CuSe04, 
3ZnS04+28H/). 
Sol.  inHjO.    (WohlwiU.) 

Didymium  selenate,  Dis(Se04)t4-5HsO,  and 
6H,0. 
Sol.  in  HiO. 

4-8HaO.    Easily  sol.  in  HfO.    (Cleve.) 
+10H,O.    Sol.  inHjO.    (aeve.) 

Didymium  potassium  selenate,  Dis(Se04)s, 
K,Se04-f9H,0. 
Not  deliquescent.     Easily  sol.  in   PiO. 
(Qeve.) 

Didymium    sodium    selenate,     Dis(Se04)s» 
Na,Se04+4H,0. 
Eaaily  sol.  in  H,0.    (Cleve.) 

Dysprosium  selenate,  Dyi(Se04)i+8HjO. 

Easily    sol.    in    HtO;    insol.    in    alcohol. 
(Jantsch,  B.  1911,  44.  1276.) 

Erbium    selenate,    Er,(Se04)i+8H,0,    and 
9H,0. 
Easily  sol.  in  H,0.    (Topsod.) 

Erbium  potassium  selenate,  Ers(Se04)i, 
K,Se04+8H,0. 
Easily  sol.  in  HjO.    (Cleve.) 

GadoUnium  selenate,  Gdt(SeO«)i+10H2O. 

Decomp.  in  the  air.    (Benedicks,  Z.  anorg. 
1900,  22.  410.) 

Gadolinium  potsasium  selenate,  Gds(Se04)i, 
3K,Se04+4H,0. 
Sol.  in  H,0.    (Benedicks,  Z.  anorg.  1900, 

^l412.) 


Glucinum  selenate,  GlSe04H'4HfO. 
Very  sol.  in  HaO.    (Atterberg.) 

Gold  (auric)  selenate,  Aus(Se04)t. 

Insol.  in  HsO.  Sol.  in  hot  cone.  HsSeO,* 
Aq.  Somewhat  sol.  in  H,SO«  and  HNO,^ 
Aq.  Decomp.  by  HCl-f  Aq.  (Lenher,  J.  Aol 
Chem.  Soc.  1902,  24.  355.) 

Indium  selenate,  Int(SeO4)s+10H<O. 

Hydroscopic:  easily  BtcA.  in  HsO.  (Mathoi 
J.  Am.  Chem.  Soc.  1908,  80.  214.) 

Iron  (ferrous)  selenate,  Fe8e04+5HsO. 
Sol.  in  H,0.  (WohlwiU,  A.  114.  160.) 
+7HsO.     Efflorescent,  and  sol.  in  HiC'. 

(Topsofi.) 

Iron  (ferrous)  potassium  selenate,  FeSeOi, 
K,Se04+6H,0. 
Easily  sol.  in  HjO.  Solution  deoomp.  fos^ 
what  on  standing.    (Topso^.) 

Iron  (ferric)  rubidium  setonate,  RbfFes(Se04« 
H-24H,0. 
SI.  sol.  in  HsO.    (Ronco^olo,  Gaas.  cL  n 
1905,  85.  (2)  553.) 

Iron   (ferric)   selenate  potassium  md^kut, 
Fe,(Se04)i,  K,S04-h24H/). 
Sol.  inHiO.    (v.  Gerichten.) 

Lanthanum  selenate,  Lat(Se04)t+0H/),  cd 
lOHtO. 
Easily  sol.  in  oold  HsO.    (Cleve.) 
+12HsO. 


355.) 


(Frerichs  and  Smith,  A.  IfL 


Lanthanum  potassium  selenate,  Las(SeC>iv 
KsSe04-f9H,0. 
Quite  sol.  in  HsO.    (Qeve.) 

Lanthanum    sodium    selenate,    Las(Sci^h 
Na,Se04+4H,0. 
Easily  sol.  in  HsO.    (Qcve.) 

Lead  selenate,  basic,  2PbO,  SeOt. 

Decomp.  by  acids  with  eepratinn  > 
PbSe04. 

3PbO,  PbSe04+H,0.  Ppt.  fStrtrnkot 
Z.  anorg.  1904,  38.  443.) 

Lead  selenate,  PbS^. 

Insol.  in  HsO  or  HNO«'+Aq.  (Sob^a»| 
W.  A.  B.  47.  256.) 

Min.  KerstenUe, 


Lithium  selenate,  IisSe04+HsO. 

Not   deliquescent.   ^-&W>Jyr  ^61,    in  H**! 

(Topsofi.)    '^'^'"^^  ^y 


?bc^1^t 
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ragniwrinm  selenate,  MgSe04+6H20. 
Solubility  res^nbles  closely  that  of  MgSOi. 
fopsoe.) 

Ugnestum  potassium  selenate,  MgKtCSeOOs 

-f6H,0. 
Easily  sol.  in  H,0.    (Topsofi.) 

[agneshun    rubidium    selenate,    MgSe04, 

Rb,Se04+6HtO. 
(Tut ton,  Chem.  Soc.  1905,  87.  1163.) 

langanous  selenate,  MnSeOi+2HsO. 

Easily  soL  in  HjO.    (Topso6.) 

+5HsO.  Easily  sol.  in  HaO.  Sol/tion 
ecomp.  on  wanmng  or  standing.    (TojpsoS.) 

fanganous    potassium    selenate, 
MnSe04. 
Not   deliquescent.     Easily   sol. 
Topeoe.) 

ffercurous  selenate,  BHgsO,  5SeOs 
Verv  si.  sol.  in  H|0.    SI.  attacked  by  boil- 

ig  HNO,.     Insol.  in  HCl+Aq.  /  (Kdhler, 

»ogg.  89.  146.)  J 

HgsSe04.    Very  si.  sol.  in  HsCf;  insol.  in 

ICl+Aq.    (Cameron  and  Davy  J  C.  N.  44. 

3.) 

Cercoric  selenate,  basic,  6HgO,  2£e08+HsO. 

Insol.  in  HiO,  or  cold  HNOi-jAq.  Sol.  in 
ot  HNO,  or  HCl+Aq.    (K6hlrf.) 

H^e04,  2HgO.  Sol.  in  l\^  pts.  HsO. 
Cameron  and  I>avy.) 

fercoric  selenate,  HgSe04+HsO. 

Deoomp.  by  HsO  with  formation  of  basic 
lit.    (K5hler.) 

Sol.  in  H,Se04,  H,S04,  HNO5.  or  HCl+Aq, 
ut  decomp.  bv  HjO  to  2HgO,  HgSe04. 
Cameron  and  Davy,  C.  N.  44.  63.) 

rickel  sdenate,  NiSe04+6HsO. 
Very  easily  sol.  in  HfO.    (v.  Hauer,  W.  A. 
1.  39.  305.) 

TickelDotassium selenate,  NiSe04,  KtSe04  + 

Sol.  in  H,0.    (Top80«.) 

rickel  thalltum  selenate,  NiSe04,  Tl,Se04+ 

6H/). 
Sol.  inHjO.    (Petersson.) 

t^fwwtm  selenate. 

SoL  in  boOihg  HtO.  Sol.  in  HCl+Aq. 
mcL  IB  aloohoL  (Cameron  and  Macallan, 
ond.  R.  Soc.  Profc.  46.  13.) 


Potassium  selenate,  KtSe04. 

Nearly  equally  sol.  in  cold  and  hot  HjO. 
(Mitscherlich,  Pogg.  9.  623.) 

100  g.  H,0  dissolve  110.5  g.  K,Se04  at  0**; 
112.8  g.  at  20**;  122.2  g.  at  100^     (fitard, 
C.  R.  1888,  106.  741.) 
Sat.  KsSe04+Aq  contains  at: 
—20**        —5*'        H-5** 
51.5         51.7        52.0%  K,Se04, 

18°         97** 

52.6        54.9%  K,Se04. 
(fitard,  A.  ch.  1894,  (7)  2.  550.) 

100  g.  H,0  at  12"  dissolve  115.0  g.  K,Se04. 
(Tutton,  Chem.  Soc.  1897,  71.  850.) 

Sp.  gr.  of  K2Se04+Aq  at  20**  compared 
with  HaO  at  4",  containing: 
?,K,SeO,  35.76        41.79         50.00 

ip.gr.  1.3591       1.4385        1.5590 

(Tutton,  Chem.  Soc.  1897,  71.  851.) 

Potassium  hydrogen  selenate,  KHSe04. 
Sol.  in  H,0. 

Potassium  nraseodymium  selenate,  3K|Se04, 
Pri(Se04)i-f4B,0. 
SI.  sol.  in  H|0.     (von  Scheele,  Z.  anorg. 
1898,  18.  361.) 

Potassium  samarium  selenate,  K^Se04, 
Sm,(Se04)i-f6HaO. 
EasUy  sol.  in  H,0.    (Cleve,  Bull.  Soc.  (2) 
4S.  166.) 

Potassium  sodium  selenate,  3KtSe0i, 
NatSe04. 
Sol.  inHjO.    (Topsofi.) 

Potassium  thallium   selenate,  KsSe04, 
Tl,(Se04)i4-8H,0. 
Very  sol.  in  dil.  adds.    (Fortini,  C.  C.  1908, 
II.  706.) 

P^assium  uranyl  selenate,  K|Se04. 
(UO,)Se04+2H,0. 
SI.  soL  in  cold,  easily  in  hot  HsO.    (Sendt- 
ner.) 

Potassium  yttrium  selenate,  KtSe04, 
Y,(Se04)i+6H/). 
Very  sol.  in  H,0.    (Cleve.) 

Potassium  zinc  selenate,  K|Se04,  ZnSe04+ 
2H,0. 
Sol.  inHjO.    (TopsoS.) 
+6H,0.    Sol.  in  HA    (Topsoft.) 

Potassium    selenate    aluminum    sulpliste, 

K,Se04,  Al,(S04)«-f  24H,0. 
Sol.  in  HA    rv.  Geriohten.)  OOgie 
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Potassiism  seienate  chromic  sulphate, 
K,Se04,  Cr,(S04)t+24H,0. 
Sol.  in  H,0.    (v.  Gerichten.) 

Potassiism  selenate  ferric  sulphate,  KtSe04, 
Fe,(S04)i-h24H,0. 
Sol.  in  HfO.    (\.  Gerichten.) 

Potassium    selenate    manganous    sulphate, 
K,Se04,  MnS04+6Hio. 
Sol.  in  H,0.    (V.  Gerichten,  A.  168. 225.) 

Potassium  selenate  manganic  sulphate, 
K,Se04,  Mn,(Se04)i+24H,0. 
Sol.  in  H,0.    (v.  Gerichten.) 

Praseodymium  selenate,  Prs(Se04)s. 

Sol.  in  HsO.  (von  Schule,  Z.  anorg.  1898, 
18*  360 ) 

*+8H,0.  SI.  sol.  in  H,0;  sol.  in  HiSO*. 
(von  Schule.) 

Rubidium  selenate,  Rb|Se04. 

Sol.  in  HjO.    (Petersson.) 

IOC  g.  H,0  at  12**  dissolve  158.9  g.  Rb,Se04. 
(Tutton,  Chem.  Soc.  1897,  71.  850.) 

Sp.  gr.  of  Rb,Se04+Aq  at  20"  compared 
with  HsO  at  4%  containing: 

%  RbjSeO*  40.60  47.07 

Sp.  gr.  1.4688        1.5806 

(Tutton.) 

Rubidium  hydrogen  selenate,  RbHSe04. 

Sol.  in  equal  pts.  HfO;  very  hydroscopie. 
(Norris,  Am.  Ch.  J.  1901,  26.  321.) 

Rubidium    zinc    selenate,    RbiZn(Se04)s+ 
6H,0. 
(Tutton,  Zeit.  Kryst.  1900,  29.  8.) 

Samarium  selenate,  Sms(Se04)s+8H20. 
More  sol.  in  H,0  than  Sm,(S04)i. 
-I-I2H2O.    Efflorescent.    (Cleve.) 

Scandium  selenate,  Scs(Se04)i+2HsO,  and 
■f8Hrf). 
rCrookes,  Roy.  Soc.  Proc.  1908,  80,  A. 
518.) 

SOyer  selenate,  AgtSe04. 
As  Ag,S04.    (Mitscherlich,  Pogg.  12.  138.) 

Silver  selenate  ammonia,  AgsSe04,  4NHt. 

Easily  sol.  in  H,0  or  NH40HH-Aq  without 
decomp.    (Mitscherlich,  Pogg.  12.  141.) 

Sodium  selenate,  Na3Se04. 

Very  sol.  in  HjO,  forming  siipersat.  solu- 
tions. Cryst.  also  with  lOHiO,  wbidi 
effloresce.  Maximum  point  of  solubility  is 
at  33*.    (Mitecherlich.) 


Solubility  in  H/)  at  t** 


t*» 

%  NaiSeOi 

Mob.  HiO 
to  Imol. 
N«i8e04 

Mob.  mahy- 
drous  Mit  to 
100idoIb.HiO 

35.2 
39.5 
50 
75 
100 

45.47 
45.26 
44.49 
42.83 
42.14 

12.59 
12.70 
13.10 
14.00 
14.42 

7.94 

7.87 
7.63 
7.14 
6.93 

(Funk,  B.  1900,  Z2.  3697.) 
+10H,0.    Solubility  in  H,0  at  t**. 

i" 

%  NatSeOi 

Mols.  HiO 
to  1  mol. 
N«i8e04 

Mok.  anhy- 
drous Mil  to 
10OiDofa.H!0 

0 
15 
25.2 
27 
30 

11.74 
25.01 
36.91 
39.18 
44.05 

79.08 
31.48 
17.95 
16.30 
13.33 

1    26 

3.18 
5.57 
6.13 
7.50 

Sp.   gr. 

(Punk.) 


(Funk.) 
of  sat.   solution   at    IS"*-*  1.315. 


Sodium  selenate  vanadate. 
See  Selenovanadate,  sodium. 

Strontium  selenate,  SrSe04. 

Insol.  in  HjO  or  HNOi-fAq;  deoomp.  by 
long  boiling  with  HCl+Aq. 


Tellurium  selenate,  2TeOt,  SeOt. 

As  sulphate.     (Metxner,  A.  ch. 
16.  203.) 


1898,  (7i 


Thallous  selenate,  Tl,Se04. 

SI.  sol.  in  cold,  much  more  in  hot  H/). 
Insol.  in  alcohol  and  ether.    (Kuhlmann.) 

100  g.  HsO  dissolve  2.13  g.  at  9.3;  2.4  g. 
at  12';  10.86  g.  at  100*.  (Tutton,  Fnc 
Roy.  Soc.  1907, 79.  A,  361.) 

2.8  g.  are  sol.  in  100  g.  HjO  at  20**;  8.5  g. 
at  80**.    (Glauser,  Z.  anorg.  1910,  66.  437.) 

Thallous    hydrogen    selenate,     HTlSeO«+ 
3H,0. 
(Oettinger.) 

ThaUous  zhic  selenate,  Tl^e04,  ZnSeO«+ 
6H,0. 
Easily  sol.  in  HsO,  but  less  than  the  oof^ 
ncUng  sulphate.     (Werther,  Bull.  Soc 
i.  60.) 


Thorium  selenate,  Tb(Se04)4+9HtO. 

100  pts.  HsO  dissolve  0.498  pt.  Th(SeO«)« 
at  0**,  and  1.972  pt8.,^U^t)^iaJve.) 
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Tin  (stannic)  selenate,  basic,  SnO(Se04)  + 
H,0. 
Deliquescent.    Sol.  in  HiO.    (Ditte,  C.  R. 
104.  231.) 

Uranyl  selenate,  (U0i)Se04,  H,Se04+ 
18H,0. 

Very  deliquescent. 

2(UO,)8e04,    H,Se04H-12Hrf).      Efflores- 
cent.   Sol.  inHsO.    (Sendtner,  A.  196.  325.) 

Ttterbimn  selenate,  Ybt(Se04)t. 

Anhydrous. 

-flSHfOr?),   -h8H,0.     Ppt.     (aeve,  Z. 
anorg.  1902,  82.  145.) 

Yttrium  seienate,  Ys(Se04)s. 

Anhydrous.     Sol.  in  HsO  with  hissing  and 
evolution  of  heat.    (Popp.) 

-f8H/).    Easily  sol.  in  HiO.    (Cleve.) 

-I-9H/).    Efflorescent. 

Zinc  seienate,  ZnSe04+5HsO. 
Sd.  in  H,0.    (Topso6.) 
-f6H/).    Sol.  inHjO.    (Top80«.) 
+7H/).    SoLinHaO. 


Seleniotts  add,  H^eOt 

quescent  in  moist, 
air.     Very  sol.  in  cold,  and  in  nearly  ev( 

tion  f    ' 
(Bmdius.) 


Deliquescent  in  moist,  efflorescent  in  dry 

r.     Very  sol.  in  cold,  and  in  nearly  every 

proportion  in  hot  HsO.    Eaedly  sol.  in  alcohol. 


Sp.  gr.  of  HiSeOi  and  of  HiSeOi+Aq  at  t**. 
Two  series  of  experiments. 


f 

Sp.  gr. 

H,ScO,4-Aq  (A) 

18.0 

1.4386 

1  vol.  AH-0. 5  vol.  Hrf) 

18.0 

1.3179 

"+1.0 

17.7 

1.2337 

"4-1.6 

16.6 

1.2045 

"+2.0 

14.0 

1.1984 

"4-2.5 

17.0 

1.1712 

"4-3.0 

19.2 

1.1600 

H,SeO,4-Aq  (B) 

15.8 

1.4698 

1  vol.  B4-0.5  voL  H,0 

16.5 

1.3191 

"4-1.0 

13.0 

1.2515 

"4-1.5 

14.2 

1.2074 

"4-2.0 

17.0 

1.1992 

"4-2.5 

16.5 

1.1793 

"4-3.0 

14.2 

1.1678 

(de  Coninck,  C.  C.  1905, 1.  1693.) 
iSm  aUo  Seleninm  <hdzide. 

Ineol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
1898,  SO.  830.) 

Seleniftes. 

Alkali  selenites  are  sol.  in  HsO.  The  other 
neutral  selenites  are  insol.  in  HsO,  but  sol.  in 
HXOi4-Aq,  Pb,  and  Ag  salts  slowly.    The 


neutral  salts  are  insol.  in  HC14-A(}.   The  acid 
salts  of  the  heavy  metals  are  sol.  m  HsO. 

Aluminum  selenite,  basic,  4AltOt,  9SeOs4- 
36H,0. 
Precipitate.    (Nilson,  Upsala,  1876.) 

Aluminum  selenite,  Al2(SeOt)t. 

Precipitate.    (Berselius.) 

4-7Br,0.  SI.  sol.  in  H,0.  (Nilson.)  Sol. 
in  H|SeOs4-Aq. 

4-3HsO.  Insol.  in  HsO;  sol.  in  acids. 
(Boutzoureano,  A.  ch.  (6)  17.  289.) 

Aluminum   selenite,  'acid,   AlsOs,   4SeOs4-    ' 
3HsO. 

(Boutsoureano.) 

2AlsOi,  9SeO,4-12HsO.  Sol.  in  HsO.  (Nil- 
son.) 

A1,0,,  6SeOs.  Very  sol.  in  HsO.  (Ber- 
zelius.) 

4-5HsO.    (Nilson.) 

4-2HsO.    (Boutzoureano.) 

Ammonium  selenite,  (NH4)sSe08. 

Deli9uescent.    Very  sol.  in  HsO. 

Precipitated  from  aqueous  solution  by  al- 
cohol. Insol.  in  ether.  (Muspratt,  A.  70. 
275.) 

Ammonium  hydrogen  selenite,  NH4HSeOt. 
Not  deliquescent.  Sol.  in  HsO.    (Bersehus.) 

Ammonium  <nhydrogen  selenite, 
NH4H,(SeO,),. 
Deliquescent.    (Berzelius.) 

Ammonium  vanadium  selenite. 
See  Vanadioseleiiite,  ammonium. 

Ammonium    uranyl    selenite,    (NH4)sSeOt,      i 
(UOs)SeO.,  ^ 

Completely  insol.  in  HsO.    (Sendtner.) 

Antimony  selenite,  Sbs(SeO,),,  SeOs. 
(Nilson,  BuU.  Soc.  (2)  28.  494.) 

Barium  selenite,  BaSeOs. 

81.  sol.  in  HsO.  Sol.  in  HsSeOi+Aq.  So 
in  acids.    (Nilson.) 

4-HsO.     (Nilson.) 

Baiium  pyroselenite,  BaSesOi. 

Very  si.  sol.  in  cold,  more  in  warm  H^. 
(Berzelius.) 

Bismutib  selenite,  Bis(SeOt)s,  H^eOi. 
(Nilson.) 
Bis(SeOt)i.    (Nilson.) 

Cadmium  selenite,  CdSeOi .     ^ 

Insol.  in  HsO.  Sol.  in  Hs§eO^+At»,  (Mus- 
pratt, Chem.  Soc.  2.  65.)  -v^^^gl^ 
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2CdO,  3SeOi-hH,0.  Inaol.  in  H,0;  sol. 
in  acids.    (Boutzoureano.) 

-l-J^HfO.  Insol.  in  HjO;  sol.  in  dil.  acids. 
(Boutzoureano.) 

Cadmium  seleoite  ammonia,  CMSeOi,  NHs. 
Insol.  in  cold  or  hot  HsO.    (Boutzoureano, 
A.  ch.  (6)  17. 289.) 

Calcium  sdenite,  CaSeOt+VtHsO. 

Very  si.  sol.  in  HiO.  (Berzelius.)  More 
sol.  in  H,SeO,-hAq. 

+2H,0.    (Nilson.) 

Calcium  hydrogen  selenite,  CaHs(SeOi)s+ 
H,0. 

Quite  sol.  in  HsO.    (Nilson.) 

CatHsSe40n.  Easily  sol.  in  HsO.  (Nil- 
son.) 

Cerous    selenite,    basic,    2CesOt,    5SeOs+ 
30HsO. 
Precipitate.     (Nilson.) 

Cerous  selenite,  Ces(SeOs)t-f3H20. 

Insol.  in  HaO.  Sol.  in  much  selenious  acid. 
(Jolin.) 

4-12H,0.    (Nilson.) 

Cerous  selenite,  acid,  CesOt,  4SeOs+5,  or  6 

H,0. 
h  Insol.  in  HiO,  but  sol.  in  selenious,  and 
other  adds.    (Jolin.) 

Ce,Ot,  6SeO,+5HaO.  Not  decomp.  by 
H,0.    (Nilson.) 

Ceric  selenite,  Ce(Se0i)s. 

Insol.  in  HtO. 

81.  sol.  in  cone.  HNOi.    Sol.  in  dil.  acids. 

Sol.  in  H,Os-f  Aq.  (Barbieri,  B.  1910,  43. 
2215.) 

Chromium  selenite,  basic,  4CrsOt,  9Se02+ 
64H,0. 
Precipitate.    (Nilson.) 

Chromic  selenite,  Cr2(Se0s)i+3H,0. 

(Boutzoureano.) 

-|-15H,0.    (NDson.) 

Verv  ai.  sol.  or  insol.  in  HsO;  si.  sol.  in 
HtSeOi+Aq*  sol.  in  hot  cone.  HCl-|-Aq. 
(Taquet,  C.  R.  96.  107.) 

Chromic  selenite,  add,  OsOi,  4SeOf -f  13HsO. 

Slowly  sol.  in  HCl-f-Aq.  Insol.  in  H,0. 
(Nilson.) 

Cr,Of.  6SeOs-f9HsO.  Insol.  in  HsO. 
(Nilson.) 

Chromic  diselenite. 

Insol.  in  HjO:  sol.  in  acids.  (Taquet,  C» 
R.  97.  1436.) 


Cobaltous  selenite,  CoSeOt. 

Insol.  in  HsO.    (Berzelius.) 

4-ViHsO.  Insol.  in  HiO;  sol.  in  ackk 
(Boutzoureano,  A.  ch.  (6)  17.  289.) 

Cobaltous  hydrogen  selenite,  CoHifSeOsr 

Sol.  in  HsO.    (Berzelius.) 

-f2HsO.  Sol.  in  HsO  with  decomp. 
(Boutzoureano.) 

Cuprous  selenite. 

Insol.  in  H,0.  Sol.  in  NH40H+Aq 
(Berzelius.) 

Cupric  selenite,  basic,  2CuO,  SeOt. 

Insol.    in   HsO;   sol.   in    XH^OH-hAq. 
(Boutzoureano.) 

Sol.  in  acids. 

Cupric  selenite,  CuSeOs+HHsO. 

Insol.  in  HsO  or  HsSeOi4-Aq.    (Bersehiis 
-hHsO,  and  2HsO.    (Boutzoureano.) 
+2HsO.  Min.  Chalcamenite.    Insol.  in  Hj(' 

or  HsSeOi+Aq.    (Friedel  and  Sarasan.  Zfit 

Kryst.  1881,  6.  300.) 

Cupric  selenite.  add,  CuO,  2SeOt-hH/)» 
CuHs(SeO,)i. 
Insol.  in  HsO.    Sol.  in  acids.     (Nibon.) 
-|-2HsO.    As  above.    (Boutzoureano.) 
H-4HsO.     As  above.     (B.) 

Cupric  selenite  ammonia,  CuSeO«,    XH«- 
H,0. 
Decomp.  by  HsO.    (Boutzoureano,  A.  ch 
(6)  17.  289.) 

Didymium  selenite,  basic,  3DisOt,  8SeOs- 
28HsO. 

Precipitate.    (Nilson.) 

4-21H,0.  Insol.  in  HsO.  (Cleve,  Bull 
Soc.  (2)  4S.  363.) 

Didymium  selenite,  Dis(SeO«)i+6HsO. 
Precipitate.    (Smith.) 

Didymium   selenite,   add,   DisOi,    4SeOs^ 
5HsO. 
Precipitate.    (Cleve.) 

Composition  is  Dis(SeOs)t  +6HsO.  (SmitL  i 
+9H,0.     (Nilson.) 
2DisO,,  9SeO,-f  18H,0.    (Nilson.) 

Erbium    selenite,    Ers(SeOt)tH'5HsO,     and 
9HsO. 
Precipitate.    (Nilson.) 

Erbium  hydrogen  selenite,  FriHt(SeOa)«+ 
4H,0. 
Decomp.  by  hot  HsOp^g^^  . 
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^dolinium  hfdxogta  seienite, 
Gd,(SeOi),,  H,SeO,+6HjO. 
Ppt.      (Benedicks,    Z.    anorg.    1900,    22. 
U3.) 

^Hudntim  selenite,  basic,  5G10,  2SeOs+ 
10H,0. 

Precipitate.  (Nilson.)  According  to  Atter- 
t>erg,  is  7G10,  3SeO,+14H,0. 

2G10,  SeO,+4H,0.  (Atterberg;,  BuU.  Soc. 
[2)  19.  497.) 

3G10,  2SeO,+6H/).  Insol.  in  H,0. 
[Atterberg.) 

CHudnum  selenite,  GlSe04+2HsO. 

Sol.  in  little  HsO,  decomp.  by  excess. 
(Nilson.) 

Gludnum  selenite,  add. 

(a)  3G10,  5SeO,-|-3H,0;  (b)  GIO,  2Se02 
+H,0;  (c)  3G10.  7SeO,4-5H,0;  (d)  GIO, 
3SeO,+2HiO.  All  are  very  si.  sol.  in  cold 
or  warm  HsO.  a,  6,  and  c  are  sol.  in  warm 
HsO  containing  HCI;  d  is  sol.  only  in  boiling 
dil.  HCl-f  Aq.     fNilson.) 

Indium  selenite,  basic,  IniSe90n+64HtO. 
(Nilson.) 

Indium  selenite,  Int(SOs)«+WiO. 
SI.  sol.  in  H,0.    (Nilson.) 

Indiom    hydrogen    selenite,     Int(SeOi)i, 
3HsSeO,+4H>0. 

Sol.  in  HiO.    (Nilson.) 

2In,(SeO,)t,  3HiSeO,+12HiO.  Sol.  in 
H/).    (Nilson.) 

Iron  (ferrous)  selenite. 

Ppt.  Sol.  in  HCl-f-Aq  with  partial  separa- 
tion of  Se.    (BerzeUus.) 

Iron  (ferrous)  hydrogen  selenite. 
^.  sol.  in  HsO.    (Berzelius.) 

Iron  (ferric)  selenite,  basic,  2FesOs,  3SeOs+ 
xHfi. 

Insol.  in  HsO.    (Berselius.) 

FesOs,  2SeOs.  Insol.  in  HsO,  easily  sol.  in 
adds.     (Boutzoureano,  A.  ch.  (6)  17.  289.) 

3FesO,,  8SeO,H-28HsO.  Insol.  in  H,0. 
(Nilson.) 

litm  (fenic)  selenite,  Fea(SeOs)s-h4H,0. 

Insol.  in  HsO.  (Muspratt,  Chem.  Soc.  2. 
52.) 

+HsO.  Insol.  in  HsO.  (Boutzoureano, 
A.  ch.  (6)  17.  289.) 

+3H,0.    Insol.  in  HsO.    (B.) 

+10H,O.    Insol.  in  HsO.    (B.) 


Iron  (ferric)  selenite,  add,  FesOi,  6SeOs-f 
xHsO. 

Insol.  in  H,0.  Sol.  in  HCl+Aq.  (Ber- 
zelius.) 

+2HsO.     (Boutzoureano,  A.  ch.   (6)  17. 

9.) 

FesOs,  4SeOs+HsO.  Insol.  in  H,0;  sol.  in 
acids.    (Boutzoureano.) 

Lanthanum  selenite,  bade,  3LasOi,  8Se0s+     ^ 
28H,0. 
Precipitate.    (Nilson.) 

Lanthanum  selenite,  Las(SeOs)i+9HsO,  or 
12HsO.  7 

Insol.  in  HsO.    (Nilson.) 

Lanthanum  sdenite,   add,   LasH4(SeOs)»-f 
4H,0. 
(Nilson.) 
LasH,(8eO,)t4-2HsO.    (Cleve.) 

Lead  sdenite,  PbSeOi. 

Scarcely  sol.  in  HsO,  even  when  it  contains 
HsSeOs.    SI.  sol.inHNOs+Aq.    (Berzelius.) 

Lithium  selenite,  LisSeOs+HsO.  J  . 

Difficultly  sol.  in  HsO.  (Nilson,  Bull.  Soc. 
(2)  21.  253.) 

Lithium  hydrogen  sdenite,  LiHSOs. 
Very  sol.  in  HsO.    (Nilson.) 

Lithium  /nhydrogen  selenite,  LiHs(SeOs)s. 
Not  deliquescent.    Sol.  in  HsO.    (Nilson.) 

lithium  vanadium  sdenite. 
See  Vanadiosdenite,  lithium. 

Magnesium  selenite,  MgSeOs+2HsO.  \ 

Insol.  in  HsO;  sol.  in  dil.  acids,  especially 
if  warm,  also  in  HsSeOs+Aq.  (Boutzour- 
eano, A.  ch.  (6)  18.  302.) 

+3H,0.    Very  si.  sol.  in  hot  H,0.    (Ber- 

-f  6HsO.  As  the  2HsO  salt.  (Boutzour- 
eano.) 

+7HsO.  SI.  sol.  in,  HsO.  Easily  sol.  in 
acetic,  and  mineral  acids.  (Hilger,  Z.  anal. 
18.  132») 

Magnedum  hydrogen  sdenite,  MgHs(SeOs)s 
-f3HsO. 
Very  deliquescent.     Easily  sol.  in  HsO. 

(Nilson.) 
Insol.  in  alcohol.    (Muspratt.) 
MgO,  2SeOs.    Insol.  in  HsO;  sol.  in  acids. 

(Boutzoureano.) 

Magnedum  ^mhydrocen  sdenite, 
,  .MgH4(SeO,),,  and+SHsO^^^T^ 
Sol.  in  HsO.     (Nilsonjy^^^S^^ 
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Manganous  selenite,  MnSeOs+HiO. 
Precipitate.    (Nilson.) 
-h2HfO.    Insol.  in  HtO.    (Berzelius.) 
Sol.  in  cold  HCH-Aq.    rMuspratt.) 
H-HHtO.    Insol.  in  HfO;  sol.  in  dil.  acids. 

(Boutzoureano.) 

Manganous  selenite,  acid,  MnSesO». 
Sol.  in  HfO.    (Berzelius:  Nilson.) 
MnO,  2SeO,-hH,0=MnH,(SeO,),. 

(Boutzoureano,  A.  ch.  (d)  17.  289.) 

-f-SHiO.    Decomp.  by  H|0  to  MnSeOi. 

(Boutzoureano.) 

Manganic  seienite,  basic,  MnsOs,  2SeOs. 

Insol.  in  H,0,  cold  H2SO4,  or  HNO,-hAq; 
insol.  in  hot  dil.  HjSO*  or  HNO,+Aq. 
(Laugier,  C.  R.  104.  1508.) 

Sol.  in  warm  HCl+Aq  with  decomp. 

Manganic  seienite,  Mn,(SeOj)i+5HjO. 

(Laugier.) 
Manganic  seienite,  acid,  MniOs,  4SeOs. 

Insol.  in  Hrf),  cold  H,S04^and  HN0,4-Aq. 
Insol.  in  dil.  hot  H2SO4,  and  HNO.-f-Aq.  Sol 
in  cold  HCl-hAq;  and  in  H,SOi-f  Aq  with 
separation  of  Se.    (Laugier,  C.  R.  104.  1508.) 

Mercurous  seienite,  basic,  3HgtO,  2Se02+ 
5H,0. 
(Boutzoureano.) 

Mercurous  seienite,  HgtSeOs. 

Insol.  in  H,0  or  HiSeOi+Aq.  Sol.  in  hot 
HNO,-KAq.    (Kahler,  PogK.  89.  146.) 

SI.  sol.  in  HCl+Aq,  and  KOH-f-Aq.    (Ber- 
zelius.) 
Mercurous  seienite,  acid,  SUgtO,  4SeOs. 

Insol.  in  H,0  or  H,SeO»+Aq.    SI.  sol.  in 
boiling  HNOr+Aq.     (Kahler.) 
Mercuric  seienite,  basic,  7HgO,  4SeO,. 

Insol.  in  H»0.     SI.  sol.  in  HNOt+Aq. 
Easily  sol.  in  HCl+Aq.    (KOhlo-,  Pogg.  89. 
146.) 
Mercuric  seienite,  HgSeOs. 

Insol.  in  HjO.  (Berzelius.)  Nearly  insol. 
in  HNOi-hAq.  Sol.  in  K,SeOi+Aq.  (Di- 
vers, Chem.  Soc.  48.  585.)  .    „^.  .  , 

Insol.  in  dil.  HNOi+Aq;  sol.  m  HCl+Aq. 
(Roeenhdm  and  Pritze,  2.  anorg.  1909,  68. 
278.) 

Solubihty  in  Na>SeOa-hAq  at  25^ 


(Rosenhom  and  Pritze,  Z.  anorg.  1909,  63. 
281.) 


HgSeOi,  HjSeO,.    Easily  sol.  in  Hrf^;  vety 
si.  sol.  in  alcohol.    (Berzehus.) 
See  al8o  selenium  dioxide. 

Mercuric  sodium  seienite,  HgSeOs,  Na«SeO». 
Decomp.  by  H2O  and  alkalies  with  ppta. 
of   HgSeOt.       (Rosenheim    and   Pritse,   Z. 
anorg.  1909,  63.  279.) 

Mercuric  seienite  sodium  chloride, 
HgSeO,,  Naa+2HiO. 
Deoomp.  by  HsO.    (Roeenhdm  and  Pntie, 
Z.  anorg.  1909,  63.  280.) 

Nickel  seienite,  NiSeOi+HtO. 

Insol.  in  HjO;  sol.  in  H,ScO«+Aq.  (Mu^ 
pratt,  Chem.  Soc.  2.  52.) 

-hJ^HjO.  Insol.  in  HtO.  (Boutzoureano, 
A.  ch.  (6)  17.  28.) 

Nickel  seienite,  acid. 
Sol.  inHrf).    (Berzelius.) 

Potassium  seienite,  KsSeOi+HsO. 

Very  deliquescent.  Sol.  in  neariy  allpro- 
portions  in  HsO.  Insol.  in  alcohol,  which 
separates  it  as  oil  from  aqueous  sohitioa. 
(Muspratt,  Chem.  Soc.  2.  52.) 

Potassium  hydrogen  seienite,  KHSeO». 

Very  deliquescent.  Very  si.  sol.  in  alooboL 
(Muspratt,  Chem.  Soc.  2.  52.) 

Potassium  ^nbydrogen  seienite,  KHt<SeOi}s. 

Very  deliauescent.  Pptd.  from  HjO  by 
alcohol.     (Muspratt.) 

Not  deliquescent.    (Nilson.) 

Potassium  hydrogen  pyroselenite,  KHSeA 
H-H,0. 
(Muthmann,  B.  1893,  26.  1015.) 

Potassium  uranyl   seienite,    KfSeO>, 
(UO,)SeO,. 
Absolutely  insol.  in  HtO.     (Sendtncr.) 

Praseodymium  hydrogen  seienite, 
Prt(SeO,)„  H,SeO,-f  3HtO. 
Sol.    in   HiO.      (von   Scheele,    Z.    anors, 
1898,  18.  362.) 

Samarium  seienite,  basic,  SSmiOs,  SSeOi-K 
7H,0. 
Precipitate.    (Cleve.) 

Samarium  seienite,  add,  SmsOs,   4S6O3T 
5H,0. 
Precipitate.    (Cleve.) 

Scandium  seienite,  Ses(SeOa)s+HtO. 
Insol.  precipitately  ^OOglC 
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Scandium    hydrogen    selenite,    Sct(SeOi)i, 
3H,SeO,. 
Insol.  in  HjO.    Not  attacked  by  cold  diL 
acids,  but  easily  if  wanned. 

Silyer  sdenite,  AgsSeOt. 

Very  si.  sol.  in  cold,  somewhat  more  sol.  in 
hot  HfO.  Easily  sol.  in  hot  HNO,+Aq, 
from  which  it  is  inrecipitated  by  HsO. 
(Berselius.) 

Insol.  in  K,SeO,+Aq;  si.  sol.  in  dil  HNO.+ 
Aq.    (Divers,  Chem.  Soc.  49.  685.) 

SilYer  selenite  ammonia,  AgsSeOi,  NHs. 

Insol.  in  boiling  HtO.  (Boutzonreano,  A. 
ch.  (6)  17.  289.) 

Sodium  selenite,  NasSeOi. 

Very  sol.  in  HjO.  Insol.  in  alcohol.  (Ber- 
selius.) 

-h5H,0. 

Sodium  selenite,  acid,  NaHSeOs. 

Pennanent.    Sol.  in  HsO. 

Na4Se,08.  Sol.  in  H,0.  (Sacc,  A.  ch.  f3) 
21.  119.) 

NaHt(SeOt)s.  Not  deliquescent.  Sol.  in 
H/). 

Sodium  vanadium  selenite. 
See  Vanadioseienite,  sodium. 

Strontium  selenite,  SrSeOs+THsO. 

Predpitete.  Insol.  in  HjO.  Sol.  in  HNOi 
+Aq.    (Muspratt.) 

Stroothun  hydrogen  selenite,  SrHs(SeO|^s. 
Easilv  sol.  in  hot  or  cold  HjO.    (Nilson.) 
Nearly  insol.  in  hot  or  cold  HsO.     (Ber- 

lelius.) 

Thallous  selenite,  TlsSeO.. 

Easily  sol.  in  HsO.  Insol.  in  alcohol  and 
ether.    (Kuhlmann,  Bull.  Soc.  (2)  1.  330.) 

Thallous  hydrogen  selenite,  TlHSeOs. 

More  sol.  in  HsO  than  the  above  comp. 
(Kuhlmann.) 

Thallic  selenite,  Tls(SeOs)i. 

Insol.  in  H,0.    Sol.  in  dil.  HNO,. 

Easily  decomp.  by  HCl  and  HsS04.  (Mar 
rino,  Z.  anorg.  1909,  62.  177.) 

rhorium  selenite,  Th(SeOs)s+HsO,  or  8Hs0. 
Insol.    in   HsO;   easily  sol.   in  HCl+Aq. 
[Nilson.) 

Ihorium    selenite,    acid,    2ThOs,    7SeOs+ 
16H,0. 
ThOs,  6SeOs-h8HsO.    (Nilson.) 


Tin  (stannic)  selenite. 

Insol.  in  HsO;  sol.  in  HCl+Aq,  from  which 
it  is  pptd.  by  HsO.    (Berzelius.) 

Uranic  selenite,  UsOs,  SeOs. 
Insol.  in  HsO.    (Boutsoureano.) 
-f2HiO.    (B.) 

Uranic  selenite,  acid,  2UsOs,  3SeOs+7HsO. 

Insol.  in  HsO.  (Boutzoureano,  A.  ch.  (6) 
17.  289.) 

Uranyl  selenite,  (UOs)SeOs-h2HsO. 
Precipitate.     (Nilson.) 

Uranyl  selenite,  acid,  3U0,,  5SeOs+7HsO,  or 
9HsO. 

Insol.  in  HsO. 

UO,,    2SeOs+HsO  =  (UOs)H,(SeO,),. 
Absolutely  insol.  in  HsO  and  HsSeOi+Aq. 
(Sendtner,  A.  196.  325.) 

Vanadium  selenite. 
See  Vanadioselenious  acid. 

Ytterbium  selenite,  Ybs(SeOs)s. 
Insol.  precipitate. 

Ytterbium  hydrogen  selenite,  YbsHs(SeO|)4 
+4HsO. 
Insol.  in  HsO. 

Yttrium  selenite,  Ys(SeO,),+12HsO. 
Insol.  inH,OorHsSeOi-hAq.    (Berzelius.) 
Sol.  in  hot  HsSeO.+Aq.    (Nilson.) 

Yttrium  hydrogen   selenite,  YsHs(SeOi)4+ 
3HsO. 
SI.  sol.  in  HsO.     Easily  sol.  in  HCl  or 
HNO,-fAq.    (Cleve.) 

Zinc  selenite,  ZnSeOi. 

Insol.  in  HsO;  sol.  in  acids.  (Boutzoureano, 
A.  ch.  (6)  18.  289.) 

-h2HsO.  Insol.  in  H,0.  Sol.  in  HsSeO,, 
or  HNO|-hAq.  fMuspratt,  Chem.  Soc.  2. 
52.) 

Zhic  hydrogen  selenite,  ZnHs(SeOi)s. 
Easily  sol.  in  HsO.    (Berzelius.) 
-f2HsO.     Sol.  in  cold  HsO.     {Boutssour- 

eano.) 
ZnO,  4SeOs+3H,0.     Easily  soL  in  HiO. 

(Wahler,  A.  68.  279.) 

Zinc  selenite  ammonia,  ZnSeOj,  N'Hj. 

Insol.  in  cold  or  hot  HsO.  (Boutzoureano, 
A.  ch.  (6)  17. 289.) 

Zirconium  selenite,  basic,  4ZiOb,  3^i60i+ 
18H,0. 
Precipitate.  "  SI,  sol.  in 

son.)  Digitized  by 
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Zirconium  selenite,  Zr(SeOt)t. 

Absolutely  insol.  in  HjO;  difficultly  sol.  in 
boiling  HCI+Aq.    (Nilson.) 
+H,0.    (Nilson.) 

Selenium,  Se. 

Insol.  in  H,0.  Schultz  (J.  pr.  (2)  82.  390) 
has  obtained  a  soluble  ooUoidal  modifica- 
tion which  can  be  isolated  by  dialysis. 

Insol.  in  HCl  -h Aq.  Decomp.  by  HNOj + 
Aq.  Sol.  in  fuming  HjSO*.  (Schultz-Sellac, 
B.  4.  113.) 

1000  pts.  CSf  dissolve  1  pt.  cryst.  Se  at 
boiling-point  (46.6"),  and  0.16  pt.  at  0**  (Mit- 
scherhch,  J.  B.  1866.  314.)  Solubility  of  Se 
in  CSi  is  variable — 1  pt.  Se  is  sol.  in  1376- 
2464-3746  pts.  CS,  at  20"  (Rammelsberg,  B. 

7.  66)9).  Cryst.  Se,  which  is  sol.  in  CSj,  be- 
comes insol.  in  CSs  after  heating  to  110",  but 
after  fusion  is  again  sol.    (Otto). 

Four  modifications. — (1)  Amorphous  red; 
(2)  crystalline  red;  (3)  granular  gray;  (4) 
laminated.  1  and  2  are  sol.  in  CSt.  3  and  4  are 
insol.  in  CSt.  All  forms  are  sol.  in  SeClj, 
from  which  cr3rstallizes  a  black  modification, 
insol.  in  CSj.  CCU  with  trace  of  CSj  dis- 
solves red  Se  slightly,  black  Se  not  at  all. 
Se(CsHi)s  dissolves  all  modifications  in 
small  but  apparently  equal  quantities. 
(Rathke,  A.  162.  181.) 

According  to  Saunders  (J.  phys.  Chem. 
19(X)^  4.  428)  seleniimi  exists  in  three  modi- 
fications. 

1.  Liquid,  including  vitreous,  amorphous, 
and  colloidal  selenium. 

a.  VUreoys. 

Sol.  in  liquid  NH,  at  25".  (Franklin,  Am. 
Ch.  J.  1898,  20.  820.) 

Insol.  in  liquid  NH»  between  — 30"  and 
-flO".  Franklin's  results  are  due  to  impure 
selenium  and  not  completely  dry  NH|. 
(Hugot,  A.  Ch.  1900,  (7)  21.  5.) 

Almost  insol.  in  CS|.  (Schtttsenberger 
Chimie  g^n^rale  1. 438.) 

Action  of  light  increases  solubility  in  CSj. 
(Saunders,  J.  phys.  Chem.  1900,  4.  456.) 

Solubility  in  methylene  iodide  at  12"  is 
1.3  pts  in  100.     (Retgers,  Z.  anorg.  1893, 

8.  343.)  , 

Sol.  in  CSet,  ethyl  selenide,  and  in  ethyl 
sulphide. 

Very  sol.  in  Se,Cl,.  (Rathke,  A.  1869, 162. 
181.) 

b.  AmorpJujius, 

Completely  sol.  in  CSj  at  ord.  temp,  if 
Se  has  not  been  heated.  If  heated  or  ex- 
tracted with  warm  CSa  it  becomes  partly 
insol.  (Peterson,  Z.  phys.  Chem.  1891,  81. 
612.) 

Passes  into  red  crystalline  form  in  solution 
in  CSa,  CeHe,  isobutyric  acid,  acetophenone, 
acetone,  CHCli,  tmophene,  toluene,  ben- 
zonitrile,  ethyl  acetate,  and  alpohol.  (Saun- 
ders, J.  phys.  Chem.  1900,  4.  463.) 

Solution  in    quinoline,    aniline,  pyridine. 


etc.,  cause  conversion  into  gray  metallie 
form. 

c.  CoUaidal. 

Forms  colloidal  solution  with  HsO. 

A  colloidal  solution  of  Se  in  HfO  can  be 
obtained.  It  is  not  deoomp.  by  boiling,  b« 
is  decomp.  by  electrolytes  with  separation  of 
red  selenium.  (Gutbier,  Z.  anorg.  1902,  St 
106.) 

2.  Red  crystalline. 
Sol.  in  CSj. 

3.  Gray,  crystalUne  or  metaiUc. 

Sol.  in  selenium  chloride  and  other  soh* 
ents  as  vitreous  Se.  (Rathke,  A.  1869, 10. 
181.) 

SI.  sol.  in  CSs,  toluene^  nitrobenieoe, 
quinoline,  aniline,  and  KOH.  Pptd.  from 
cone.  KOH+Aq.  in  long  needles  with  mpt. 
219".    (Coste,  C.  R.  1909, 149.  674.) 

Sol.  in  many  organic  substances  at  high 
temp,  as  quinoline,  ethyl  benxoate,  aniliitf 
and  naphthaline.  (Saimders,  J.  phy^.  Chm. 
1900,  4.  469.) 

Completely  insol.  in  C^,.  (Saundcfs,  J 
phys.  (jhem.  1900,  4.  474.) 

Solubility  of  the  two  modifications  of  gny 
crystalline  Se  in  CSi. 

100  cc.  boiling  CSt  dissolve  mg.  Se. 
I  II  III 


Mg.Se 

M«.Se 

Mc.8e 

3.2 

4.1 

2.7 

2.8 

4.0 

2.2 

3.6 

2.9 

1.9 

3.3 

2.8 

1.0 

2.2 

2.9 
4.0 

2.0 

I.  Se  heated  1  hr.  at  140".    Modificatioo  A 

II.  Modification  A. 

III.  Se  heated  48  hrs.  at  19O"-200' 
Modification  B. 

(Marc,  Z.  anorg.  1907,  68.  302.) 

SeiBr,  dissolves  22%  Se.  (SchnadtJ, 
Pogg.  128.  327.) 

Red  Se  is  sol.  in  (NHOjSO.-hAq.  (UfL*- 
mann,  A.  116.  122.) 

Sol.  in  alkalies  and  Mg  sulphites+Aq. 

365  pts.  K,SO|-f  Aq  diasolve  102  pts.  Se. 

360  pts.  MgSO,,  3HiO-f  Aq  dissolve  116 
pts.  Se. 

Insol.  in  BaSOi+Aq.  (Rathke  and  Zschi«^ 
sche,  J.  pr.  92.  145.) 

Sol.  m  KCN+Aq  with  formation  d 
KSeCN.  (Franklin,  Am.  Ch.  J.  1898,  » 
830.) 

ICK)  pts.  methylene  iodide  dissolve  1.3  pts. 
Se  at  12".    (Retgers,  Z.  anorg.  8.  343.) 

Sol.  in  quinolineJ>ut  reacts  with  the  solvtnt 
with  evolution  of  H.  (B^)c^i^|if^  and  OmbeJ, 
Z.  anorg.  1906,  M.  236.) 
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Selenium  monohTomidti  SesBrs; 

Insol.  in  H^O,  but  gradually  decomp. 
thereby.  Decomp.  by  amolute  alcohol  and 
bensene.  Sol.  in  CsH  J,  but  soon  decomposed. 
Miscible  with  CSt;  less  sol.  in  CHCft  and 
C,H3r.    (Schneider,  Pogg.  128.  327.) 

Selenhun  tetrobromide,  SeBr4. 

Sol.  in  HsO  with  decomp.  Decomp.  by 
alcohol.  Sol.  in  HCl+Aq:  si.  sol.  in  CS,, 
CHCla,  and  CsH»Br.  (Schneider,  Pogg. 
129.  450.) 

Decomp.  by  C»HJ. 

S^enium  bromo^rtGhlofide;  SeCltBr. 

Insol.  in  CSs.  (Fvans  and  Ramsay, 
Chan.  Soc.  46.  62.) 

Selenium    te^abromide     sulphur    ^riozide, 
SeBr4,  2S0,. 
Decomp.  by  H|0.     (Prandtl,   Z.   anorg. 
1909,  68.  242.) 

S^enium  hibiomoeliloride,  SeClBrs. 
See  Selenium  diloro/nbromide. 

Selenium  manochloride,  ScsCIs. 

Gradually  decomp.  by  HjO.  Dissolves 
all  modifications  of  selenium  on  heating 
(Rathke,  A.  168. 181).  Insol.  in  cone.  HsSOi; 
easily  sol.  in  fumine  H2SO4.  Sol.  in  CHCli, 
C«H«,  CCI4.  Gradually  decomp.  by  H,0, 
alcohol,  and  ether.  (Divers  and  Shimos^, 
B.  17.  862.)  Sol.  in  CS,.  (Evans  and  Ram- 
say, Chem.  Soc.  46.  62.) 

Selenium  tetrachloride,  SeCU. 

Deliquescent  on  moist  air.  Decomp.  with 
H2O.  (Berzelius,  A.  ch.  9.  225.)  Insol.  in 
CS,.  Easily  sol.  in  hot  POCl,,  from  which 
it  crystallises  on  cooling.  (Michaelis,  Zeit. 
Chem.  (2)  6.  460.)  Very  si.  sol.  in  CS,. 
(Evans  and  Ramsay,  Chem.  Soc.  46.  62.) 

Selenium  rKchlorobromide,  SeCl,Br,. 
(Evans  and  Ramsay,  Chem.  Soc.  46.  62.) 

Selenium  cliloro^'bromide,  SeClBrt. 
Very  si.  sol.  in  CS,.    (Evans  and  Ramsay.)  ^ 

Selenium  trichlorobromide,  SeClsBr. 
See  Selenium  bromo^richloride. 

Selenium  fluoride. 

Sol.  in  cone.  HF-f-Aq.  Decomp.  immedi- 
ately by  H,0.    (Knox.) 

Selenium  monolodide,  Se,I,. 

Decomp.  by  HiO.  All  solvents  of  iodine 
dissolve  out  that  element.  (Schneider, 
Pogg.  189.  627.) 


Selenium  teiraiodide,  SeU. 

Slowly  decomp.  by  much  H,0.  Iodine  is 
dissolved  out  by  all  solvents  of  that  element. 
(Schneider,  Pogg.  189.  627.) 

Selenium  nitride. 
See  Nitrogen  selenide. 

Selenium  monoxide,  SeO  (?). 
SI.  sol.  in  H,0.    (Berselius.) 
Does  not  exist.    (Sacc.) 

Selenium  dioxide,  SeO,. 

Deliquescent.  Easily  sol.  in  H,0  and 
alcohol.  Sol.  in  glacial  HC,HtO,.  (Hins- 
berg,  A.  860.  40} 

Solubility  in  H,0  between  —3"  and  +36* 
=45.0-h0.7692t.  (fitard,  C.  R.  1888,  10*. 
742.) 

1  pt.  is  sol.  in  2.67  pts.  H,0  at  11.3.** 
1  pt.  "    "    "  2.60    "      "      "  14.** 
Ipt.  "    "    "2.54     "       "      ''15.6.** 
(de  Coninck,  C.  R.  1906,  148.  571.) 

Sp.  gr.  of  SeO,+Aq  at  f*. 


t" 

%SeO, 

Sp.  gr. 

15.1 

1 

0.9923 

15.3 

2 

1.0068 

13.0 

3 

1.0200 

13.0 

4 

1.0302 

14.5 

5 

1.0346 

14.8 

6 

1.0402 

14.1 

7 

1.0535 

15.0 

8 

1.0571 

15.6 

9 

1.0719 

15.2 

10 

1.0743 

(de  Coninck,  C.  R.  1906,  148.  571.) 
See  also  Selenious  acid. 

1  pt.  SeO,  is  sol.  in  9.84  pts.  alcohol  (93°) 
at  14.** 

1  pt.  SeOf  is  sol.  in  15.0  pts.  methyl  alco- 
hol at  11.8^ 

1  pt.  SeO,  is  sol.  in  23.0  pts.  acetone  at 
15.3.* 

1  pt.  SeO,  is  sol.  in  90.0  pts.  acetic  acid 
at  12.9."  (de  Coninck,  C.  R.  1906,  148. 
572.) 

Traces  dissolve  in  acetic  anhydride.  Sol. 
in  phenyl  mercaptan.  (Hinsberg,  A.  1890, 
860.  40.) 

Insol.  in  piu'e  CcHf.  (Clausnizer,  A.  1879, 
196.  271.) 

See  Selenious  acid. 

Selenium  ^rioxide,  SeOt. 

Not  obtained  in  a  pure  state.  (Cameron 
and  Macallan.) 

See  Selenic  acid.  ytizedbyV^OOglC 
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Selenium  dioxide  hydrobromic  acid,  SeOs, 
4HBr. 

Decomp.  at  55.°  (Ditte,  A.  ch.  (5)  10. 
82.) 

SeO»,  5HBr.  Decomp.  at  65.°  (Ditte, 
A.  ch.  (5)  10.  82.) 

Selenimn  dioxide  hydrochloric  acid,  SeOs, 
2HC1. 

Decomp.  at  26°. 

SeOs,  4HC1.  Decomp.  at  0°.  Sol.  in  H,0 
without  evolution  of  gas.  (Ditte,  A.  ch.  (5) 
10.  82.) 

Selenium  dioxide  sulphur  /rioxide,  SeOs, 
S0|. 

Deoomp.  violently  by  HsO.  (Weber,  B. 
19.  3185.) 

Composition  may  be  (SeO)S04  (?). 

Selenium  oxy-compounds. 
See  Selen3^  compounds. 

Selenium  diphosphide,  PsSe. 
See  Phosi^orus  m^moselenide. 

Selenium  /elraphos|diide,  P4Se. 
See  Phosphorus  ^emiselenide. 

Selenium  monosul|diide,  SeS. 

Insol.  in  HsO  and  ether.  Sol.  in  CSs. 
Deoomp.  by  alcoiiol.  (Ditte,  C.  R.  78.  625, 
660.) 

Other  compounds  of  Se  and  S  are  probably 
mixtures  of  the  two  elements. 

Selenium  disulphide,  SeSj. 

Compound  of  this  formula  is  a  mixture  of 
SeS  and  S.    (Ditte,  C.  R.  78.  625,  660.) 

Selenium  suli^oxide,  SeSOs. 

Decomp.  by  HsO.  Sol.  in  fuming  HsS04, 
cone.  HsSO*.  Sol.  in  HsSO*  of  1.806  sp.  gr. 
without  decomp.     (Weber,  Po^.  166.  531.) 

Decomp.  by  HsO;  sol.  in  HsSOi.  (Divers 
and  Shimo66,  B.  17.  858.) 

Seleniuretted  hydrogen,  HsSe. 
See  Hydrogen  selenide. 

Selenoarsenic  acid. 

Potasshmi  selenoarsenate,  KAsSes+2HsO. 

Only  si.  sol.  in  cold  HsO;  sol.  in  warm  HsO 
with  decomp.;  more  stable  in  KOH+Aq. 
(Clever,  Z.  anorg.  1895,  10.  132.) 

Sodium  selenoarsenate,  NasAsSei+9HsO. 
Very  sol.  in  HsO;  very  unstable.     (Szai^ 
^.  1895,  28.  2658.) 


Selenoarseniotts  acid. 

Sodium  selenoarsenite,  Na»AjSei+9H/). 

Moderately  sol.  in  HsO.  (Clever  ad 
Muthmann,  Z.  anoig.  1895,  10.  139.) 

Selenobismuthous  acid. 

Potassium  metoselenobismuthite,  BiiSea,  KjSe 
or  KBiSes. 
Insol.  in  cold  dil.HCl+Aq.    Sol.  onwwm- 
ing,  with  evolution  of  HsSe.     (Hilger  and 
van  Scherpenberg,  Mitt.  Phann.  XL  4.) 

Selenocyanhydxic  add,  HSeCN. 
Known  only  in  aqueous  solution. 

Ammonium   selenocyanide,   NHiSeCN. 
Very  deliquescent,  and  sol.  in  HsO. 

Barium ,  Ba(SeSCN),. 

Very  sol.  in  HsO. 

Lead ,  Pb(SeCN),. 

SI.  sol.  in  cold,  sol.  with  si.  decamp,  is 
boiling  HsO.    Insol.  in  alcohol. 

Mercurous ,  Hgs(SeCN)s. 

Ppt. 

Merouric ,  Hg(SeCN),. 

SI.  sol.  in  cold  HsO.  Easily  sol.  in  MCN, 
MSCN,  or  MSeCN-f  Aq;  also  soL  in  hot 
HgCls-f  Aq.  (Camoron  and  Davy,  C.  N.  4i 
63.) 

Decomp.  by  hot  HsO.  (Roeenheun,  t 
anorg.  1909,  68.  276.) 

Mercuric   potassittm ,   Hg(8eCN)s, 

KSeCN. 
Easily  sol.  in  HsO.    SI.  sol.  in  ookl  alooboL 
(Cameron  and  Davy,  C.  N.  44.  63.) 

Mercuric  selenocyanide  chloride, 
Hg(SeCN)s,  HgCls. 
Sol.  in  boiling  HsO  and  in  abs.  alcohol 
Decomp.  byTong  boiling  with  H^.  (Rostt- 

heim  and  PnUe,  Z.  anorg.  1909,  68.  276.) 

Platinum  potassium (Potassium  platitt»- 

sdenocyanidc).  K,Pt(SeCN).. 
Sol.  in  HsO  and  alcohol.    (Clariie,  B.  It 
1325.) 

Potassium ,  KSeCN. 

Very  deliquescent,  and  sol.  in  HjO  with 
absorption  of  heat.  More  sol.  in  HfO  thtf 
KSCN.    Sol.  in  alcohol. 

Potassium mercuric  bromide,  KSeCN, 

HgBr,. 
SI.  sol.  in  cold,  more  easily  in  hot  H/)  v 
alcohol.    (Cameron  and  Davy,  C.  N.  44. 63.^ 
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Potassium  selenocyanide  mercuric  chloride, 
KSeCN,  HgCl,. 
As  the  bromide. 

Potassium  mercuric  iodide,   KSeCN, 

SI.  sol.  in  cold,  easily  in  hot  HfO  or  alcohol 
(Cameron  and  Davy.) 

Potassium  mercftiric  sulnhocyuiide, 

KSeCN,  Hg(SCN),. 
SI.  sol.  in  cold,  much  more  in  hot  HjO  or 
alcohol.    Somewhat  sol.  in  ether.    (Cameron 
and  Davy.) 

Sflrer ,  AgSeCN. 

Insol.  inHA  Ahnost  insol.  in  NH4OH -|- 
Aq  or  cold  diil.  acids.  Quickly  decomp.  by 
hot  cone,  acids. 

Sodium ,  NaSeCN. 

Very  sol.  in  H,0. 

Selenomolybdic  acid. 

Potassium   selenomolybdate,   5KsO,   6SeOi, 
17MoO,. 
Readily    sol.    in    HjO    without    decomp. 
(Gibbe,  Am.  Ch.  J.  1895,  17.  177.) 

S^enopentatfaionic  add. 

Sodium  selenopentadiionate,  NatS^SeOc 

A  dil.  solution  may  be  boiled  for  some  time 
without  change.  (Norris  and  Fay,  Am.  Ch. 
J.  1900,  28.  121.) 

Selenophosphoric  add. 

Ammonium  selenophosphate, 

2(NH4)A  P«0»,  2SeO,-|-3H,0. 
Sol.  in  HsO  with  decomp.     (Weinland,  B. 
1903,  86.  1402.) 

Potassium  selenophosphate, 
2K/),  P,0»,  2SeO,-f  3HsO. 

SoL  in  HaO  with  decomp. 

3.5K,0,  PiQfc  6SeOi+6.6H,0.  Easily 
kO.  in  HiO.     (Weinland.) 

Rubidium  selenophosphate, 

2Rb,0,  P,0»,  28eO,-h3H,0. 
Sol.  in  HtO  with  decom.    (Weinland.) 

TrtiB^enophosphorotts  add. 

Potassium  /riselenophosidiite, 
K,HPSe,-h2J^H/). 
Decomp.  by  moist  air  and  dil.  adds;  sol. 
in  cone.  KOH+Aq.;  si.  sol.  in  cold,  easily  sol. 
in  hot  HsO.     (Muthmann,  Z.  anorg.  1897, 
18.  198.) 


Selenosamic  acid,  T[SeOiNH|. 
Known  only  in  its  salts. 

Ammonium  selenosamate,  (NH4)SeOsNHs. 

Deliquescent.  Decomp.  slowly  by  H|0 
into  (NHOiSeOi. 

1  pt.  is  sol.  in  116  pts.  cold  alcohob'c  am- 
moma  at  12°.  More  sol.  in  hot  alcoholic 
ammonia.  SI.  attacked  by  cold  HCl  or  HNO|. 
(Cameron  and  Macallan,  C.  N.  1888,  67. 163.) 

Ammonium  hydrogen  selenosamate, 
NH4H(SeO,NH,),. 
Deliquescent.     Sol.  in  14  pts.  alcohol  at 
14**.     (Cameron  and  Macallan,  Proc.  Roy. 
Soc.  44.  112.) 

Selenostannic  add. 

Ammonium  selenostannate,  3SnSei,  (NH4)sSe 
+3H,0. 
Sol.  in  H,0.    (Ditte,  C.  R.  96.  641.) 

Platinum  potassium ,  KjSe,  3PtSe,  SnSes. 

Insol.  in  hot  or  cold  HjO,  Na40H,  or 
KOH+Aq.  Not  attacked  by  hot  HCl-f  Aq. 
(Schneider,  J.  pr.  (2)  44.  507.) 

Platinum  sodium ,  NajSe,  3PtSe,  SnSet. 

Properties  as  the  corresponding  K  salt. 
(Schneider.) 

Potassium ,  K,SnSe,-|-3H,0. 

EasUy  sol.  in  H,0.    (Ditte,  C.  R.  96.  441.) 

Selenosulphantimoiiic  acid. 

Sodium  selenosulphantimonate,  NaaSbSeSs-f 
9H,0. 
Sol.  in  H,0.    (Hofacker,  A.  107.  6.) 
NatSbSi.|Ses.i-f9HtO.     Somewhat  sol.  in 

H2O.    (Pouget,  A.  ch.  1899,  (7)  18.  564.) 

Selenosttlphantimoiiotts  acid. 

Potassium  selenosulphantimonite, 
Sb4S.Se»Kio-h4H,0. 
Sol.  in  H,0.     (Pouget,  A.  ch.  1899,  (7) 
18.  563.) 

Sodium  selenosul  phantimon  ite ,  Na^bS  % .  »Sei .  t 
+9H,0 
Sol.  in  HjO.    I  Pouget,  A.  oh.  1899,  (7)  It. 
564.) 

Selenosulph arsenic  acid. 

Potassium  seleaosulpharsenate,  3K|Sj 
+12HiO 
Very  unstable  in  the  air.    Very  «oU  v 
Fail  ly' stable  in  aqueoua  »obition.     F" 
by  acids.    (Clpver,  S^BMii^.UBIiiiPg* 
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Sodium    selenosulpharsenate,    NatA8S|Se+ 
8H,0. 

Decomp.  by  acids;  stable  in  dry  air. 
(Measinger,  B.  1897,  80.  801.) 

3Na,S,  Afl^e»-f  I8H2O.  Quite  sol.  in  H,0; 
quite  stable  in  air.  (Clever,  Z.  anorg.  1895, 
10.  140.) 

Na*A8^ft8ei-f  16H,0.  SI.  sol.  in  H,0;  de- 
comp. by  acids.  (Messinger,  B.  1897,  80. 
803.) 

Na«Afl,S7Se+16H,0.  Stable  in  dry  air; 
eaoly  sol.  in  HsO:  deoomp.  by  acids.  (Mee- 
singer,  B.  1897,  80.  800.) 

Na»AsS,Set+9HsO.  Deoomp.  in  aq.  solu- 
tion by  dil.  acids.  (Messinger;  B.  1897,  80. 
802.)  ^^ 

Na»AsSSes-f  9H,0.  Sol.  in  H,0;  decomp. 
by  aq.  acids;  hydroscopic.    (Messinger.) 

Selenosttlphophosphorous  acid. 

Potassium     selenosulphonhosidiite,     2KtS, 
P2Se,-|-5H,0. 

Sol.  in  HjO;  decomp.  by  acids.  (Muth- 
mann,  Z.  anorg.  1897,  18.  198.) 

Selenosulphostannic  add. 

Ammonium  selenosulphostannate,  (NHOsS, 
3SnSe,-|-3H,0. 
Easily  decomp.     (Ditte,  C.  R.  1882,  96. 
643.) 

Potassium ,  K,SnSe,S-|-3H,0. 

Very  easily  sol.  in  H,0.  (Ditte,  C.  R.  96. 
641.)  ' 

Sodium ,  Na^nSe,S-f  3H,0. . 

Sol.  in  H,0.    (Ditte,  C.  R.  96.  641.) 

Selenosiilphozyarsenic  acid. 

Sodium  selenosulphoxyarsemite,  NaiAsOsSSe 
-hlOHjO. 

Easily  sol.  in  H2O  but  solution  rapidly 
decomp.    (Messinger,  B.  1897.  80.  798.) 

Na«As,S,Se06-f24H,0.     Sol.  in  H,0. 
(Messinger.) 

Na«A82SeS,04-f  2OH2O.  Stable  in  dry  air. 
SI.  sol.  in  HtO;  decomp.  by  dil.  acids.  (Mes- 
singer.) 

Na«As,S,Se,0,-f20H,0.  Ppt.  (Messin- 
ger.) 

Na4A8tS,Se,08-f  36H,0.  Decomp.  by  aq. 
acids;  sol.  in  HxO;  quite  stable.    (Messinger.) 

Selenosulphur  ^rtozide,  SeSOi. 
See  S^enium  sulphoxide. 

Selenosulphuric  acid,  HtSeSOs. 
Known  only  in  its  salts. 


Potassium  selenosulphate,  KsScSOs+zH^. 
Deb'quescent  in  moist  air;  deoomp.  by  H/). 
(Rathke,  J.  pr.  96.  1.) 

Selenotrithionic  acid,  H^jSeCV 

Known  only  in  solution,  which  is  stable  in 
dark.    (Schulxe,  J.  pr.  (2)  82.  390.) 

Barium  selenotrithlonate. 
Sol.  in  H,0.    (Rathke.) 

Potassium ,  K^SeSjO*. 

Sol.  in  HsO  with  gradual  decomp.  (Rathke 
J.  pr.  96.  8;  97.  56.) 

Dtselenotritbionic  add,  H^SSe/^t. 

Exceedingly  unstable.    (Schulie.) 

Selenoyanadic  acid. 

Lithium  sdenoTsnadate,  4LisO,  6VsO»,  SSeO* 
+30H,O. 
Very  sol.  in  H]0.    (Prandtl  and  Lustig,  Z. 
anoFg.  1907,  68.  401.) 

Potassium  selenoTsnadate,  2KsO,  3ViOi, 
12SeO,-fl2H,0. 

(Prandtl  and  Lustig.) 

3K,0,  5V,0»,  16SeO,-h40H/).  (PrandtJ 
and  Lustig.) 

4K,0,  eVjOft,  21SeO,+37H,0.  (Prandtl 
and  Lustig.) 

5K,0,  10V,0»,  26SeOs+43H<0.  (Prandtl 
and  Lustig.) 

Sodium  selenoyanadate,  4Na30,  OVsOs,  SSed 
-f20H,O. 

Very  sol.  in  HsO.  Solution  deoomp.  grad- 
ually.   (Prandtl  and  Lustig.) 

2Na,0,  7V,0»,  108eO,-f  13H,0.  (PrawW 
and  Lustig.) 

2Na/),  7V,0»,  12SeO,-»-45H,0,  tod 
-f  90H,0.     (Prandtl  and  Lustig.) 

Selenozyarsenic  add. 

Ammonium  selenozmsenate,  2(NH4)A 
2SeO,,  As,0»-|-3H,0. 
Sol.  in  H2O  with  decomp.    (Wemland,  B. 
1903,  86.  1403.) 

Barium  sodium  selenoxyartenate, 
BaNaA80,Se-f9H,0. 
Ppt.    (Weinland,  Z.  anorg.  1897,  14.  56.) 

Potassium  selenoxyarsenate,  2KsO,  2SeOi. 
As,0i-f3H,0. 

Sol.  in  HsO  with  deoomp.  (Weinland  and 
Barttlingck,  B.  1903,  86.  1403.) 

7K,O,10SeO,,2A8,O»+llH/).  Vary  aoi 
in  HsO.    (Weinland  and  Barttlingck.) 

3K2O.  AssSeft+10H,O.    Easily  decomp.  b) 
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moisture.     Very  sol.  in  HsO.     (Clever,  Z. 
morg.  1895,  10.  126.) 

Rabtdhsm  selenozyarsanate,  2RbiO,  2Se09, 
As/)»4-3HtO. 
Sol.  in  HsO  with  deoomp.    (Weinland  and 
Barttlingck.) 

kulhiin  selenozyarsenate,  Na»A8SeO|. 

Fairly  stable  in  air  and  in  aq.  solution. 
Weinland,  B.  1896,  29.  1010.) 

Na,AsSeO|-fl2HsO.  Stable  in  the  air 
rhen  pure;  sol.  in  HjO  with  decomp.  (Wein- 
wd,  Z.  anorg.  1897,  14.  50.) 

Na,AsSeO,-f  12H,0.  Very  sol.  in  HjO; 
ery  unstable.    (Szarvasy,  B.  1895.  28. 2657.) 

SNasO.  3Na^  Ass&t+fiOHtO. '  Easily 
dL  in  HaO.  Solution  may  be  boiled  for  a 
>ng  time  without  deoomp.  (Clevor,  Z. 
Dorg.  1895, 10. 136.) 

elenoiyphosphoxic  acid. 

mmonium  /nselenmonoxyphosphate, 

(NH4)J>Se,0-flOH,0. 
Ppt.    (Ephraim,  B.  1910,  48.  280.) 

mmonium    hydrogen    /nselenmonozynhos- 

pluite,  (NH4)iH(PSe,0),-f  18H,0. 
Ppt.     CEphraim.) 

irimn  hydrogen  diselendiozyphosphate, 

BaHPSei02-fl4H,0. 
I>econip.  in  moist  air.    (Ephraim.) 

>tassitun  selenoxyphosphate,  KtPSes.»Oi.i 

-hH,0. 
Decoxnp.  by  HNOs.    Insol.  in  alcohol  and 
ber.     (Ephraim.) 

dium  moiio8elen/noxypho8|ihAte, 

XaaPSeO,-|-20H,O. 
Decomp.  by  HtO.    (Ephraim.) 

dUum  /riselenmoiioxypho8|ihAte,  NatPSesO 

-hlOH,0. 
k»l.   in  HsO.     Decomp.  in  aq.  solution, 
sily    sol.  in  cone.   NaOH+Aq.     (Muth- 
nn,  Z.  anorg.  1897,  18.  199.) 

lenyl  bromide,  SeOBri  (7). 
Schneider,  Pogg.  129.  450.) 

enyl   bromide  sulphur  ^riozide,    SeOBrs, 

SO.. 
Prandtl,  Z.  anorg.  1909,  62.  242.) 

enyl  chloride,  SeOtCls. 

^aaily  deoomp.  by  HsO.     (Weber,  Pogg. 

.  615.) 

enyl  ralphur  chloride. 
're  Solphosdenyl  chlolide. 


Selenyl  stannic  chloride,  2SeOCl,  SnCU. 

Extremely  deliquescent.  Completely  sol. 
in  H,0.    (Weber,  B.  A.  B.  1865.  154.) 

Selen3^  titanium  chloride,  2SeOCls,  TiCU. 

Dec(»np.  by  HsO  with  separation  of  an 
insol.  residue.  Decomp.  by  NHiOH-f  Aq. 
(Wdi>er,  B.  A.  B.  1865.  154.) 

Sesquiauramine. 

See  iSesguiauramine. 

Sesquihydraurylamine,  (HOAu)tN,  NHt. 
See  iSesguthydraurylamine. 

Silicic  acid,  SiOi,  xH/). 

See  aleo  Silicon  dioxide. 

Silicic  acid  is  sol.  in  1000  pta.  pure  HsO. 
(Kirwan.) 

When  pptd.  from  alkali  silicates +Aq  by 
COs,  0.021  pt.  SiOs  remains  difisolved  in  100 
pts.  HsO.    (Strupkmann,  A.  94.  341.) 

When  pptd.  as  above,  100  pts.  HsO  dissolve 
0.09  pt.  SiOs  in  3  days;  100  pts.  HsC0,4-Aq 
dissolve  0.078  pt.  SiOs  in  3  days.  But  if 
heated  much  more  dissolves,  the  jelly  itself 
becoming  liquid,  such  jelly  contaming  2.49 
pts.  SiOs  to  100  pts.  HsO.  This  solution  is 
not  pptd.  by  considerable  quantities  of  al- 
cohol, but  cone.  (NH4)sCOs,  NaCl,  or  CaCls-h 
Aq,  etc.,  cause  gdatinization.  (Maschke,  J. 
pr.  68.  234.) 

Solubility  in  HsO  depoids  on  the  amt.  of 
HsO,  in  presence  of  which  the  silicic  acid 
is  set  free  by  dil.  adds,  COs,  or  alkali  salts -f 
Aq.  If  HsO  is  present  in  suffident  quanti^ 
to  retain  the  sUidc  add,  much  more  will 
remain  in  solution  than  can  be  dissolved  by 
digesting  the  gelatinous  add  with  HsO  after- 
wards. 1  pt.  SiOs  can  thus  be  held  in  solution 
by  500  pts.  HsO.  Presence  of  NH4OH, 
(NHOsCO,,  or  NH4CI  (in  solutions  of  which 
SiOs  is  remarkably  insol.)  diminishes  the 
power  of  HsO  to  retain  SiOs  in  solution.  SiOs 
IS  always  more  sol.  in  dil.  than  cone.  NH4OH 
-fAq.    (Liebig,  A.  94.  373.) 

Silidc  add  from  the  coagulation  of  the  col- 
loidal form  (see  p.  802)  is  sol.  in  about  5000 
pts.  HsO  when  formed  from  a  1%  solution, 
and  10,000  pts.  when  formed  from  a  5%  solu- 
tion, but  is  msol.  after  being  dried.  (Graham, 
A.  121.  36.) 

Silicic  add  is  more  sol.  in  dil.  adds  tfian  in 
HsO,  because,  when  add  is  added  in  excess 
to  moderatdy  dil.  KsSiOs+Aq,  the  solution 
remains  cl^ar,  but  if  only  enough  add  is 
added  to  neutralize  the  base  present,  silidc 
add  will  gradually  separate  out.  If  add  is 
added  to  cone.  KsSiO|-f  Aq,  sihdc  acid  sep- 
arates out  insol.  in  excess  of  acid,  but  if 
20-30  pts.  HsO  are  present  to  1  pt.  KsSiOi, 
and  an  excess  of  add  added  at  once^  the  silicic 
add  will  remain  in  solution.  This  result  is 
obtained    with    HCl,yitlil^j^V3®^l,e  or 
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HCsHiOi  +  Aq .  These  solutions  may  dissolve 
a  neutral  salt  until  saturated  and  no  silicic 
add  will  separate  out.  Therefore  it  is  the 
add  that  holds  the  SiOi  in  solution,  and  not 
the  HsO.  (C.  J.  B.  Karsten,  (1826)  Pogg. 
6.353.) 

Even  COt  has  the  power  of  holding  SiOs 
in  solution.    (Karsten,  I.  c.) 

Solubility  in  adds  of  silidc  add  of  Struck- 
mann  (see  above):  100  pts.  dil.  HCl+Aq  of 
1.088  sp.jpr.  dissolve  0.0172  g.  SiOs  in  11  days; 
100  pts.  HsO  sat.  with  COi  dissolve  0.0136  g. 
SiOt  in  7  days. 

Silidc  add  obtained  by  passing  SiF4  into 
HiO  is  sol.  while  still  moist  in  11,000  pts. 
cold,  and  5500  pts.  boiling  HCl+Aq  of  1.115 
sp.  ^.    (Fuchs,  A.  88.  119.) 

Silidc  add  at  the  moment  of  separation  (as 
in  diasolving  cast-iron,  sted,  etc.)  is  abun- 
dantly sol.  in  aqua  regia  (3  pts.  HCl+Aq  of 
sp.  gr.  1.13  and  1  pt.  HNOi-f  Aq  of  sp.  gr. 
1.33).    (Wittstdn,  Z.  anal.  7.  433.) 

Tne  aq.  solution  obtained  by  the  hydroly- 
sis of  ethvl  silicate  is  more  stable  in  acids + 
Aq  or  alkali  than  in  pure  HsO.  (Jordis,  Z. 
anoi^  1903,  85.  16.) 

NHfOH-f  Aq  dissolves  considerable  freshly 
predpitated  silidc  add,  (NH4)sCOs  only  a 
very  little.    (Karsten.  Pogg.  6.  357.) 

Dry  or  ignited  SiOs  is  sol.  in  NH40H-f 
Aq.  100  pts.  NH40H+Aq  containing  10% 
NH|  dissolve:  0.714  pt.  SiOs  from  gdatinous 
silidc  add;  0.303  pt.  from  artificially  dried 
silicic  add;  0.377  pt.  from  amorphous  SiOs; 
0.017  pt.  from  quartz.  (Pribram,  Z.  anal.  6. 
119.) 

NH40H-f  Aq  dissolves  0.382  pt.  SiOi  from 
dry  silidc  add:  0.357  pt.  from  ignited  SiOs; 
0.00827  pt.  from  quartz.  (Souchay,  Z.  anal. 
11.  182.) 

Silidc  acidprecipitated  from  alkali  silicates 
-fAq  with  COs  is  sol.  as  follows:  100  pts. 
pure  HsO  dissolve  0.021  pt.  SiOs]  100  pts. 
(NH«),COi+Aq  containing  5%  (NH4)sCOs, 
0.020  pt.;  100  pts.  containing  l%(NH4)sC0i, 
0.062  pt.;  100  pts.  NH40H-f  Aq  containing 
19.2%  NHi,  0.071  pt.;  100  pts.  containing 
1.6%,  0.0986  pt.  (Struckmann,  A.  M. 
341.) 

100  pte.  NH40H-f  Aq  (10%  NH,)  dissolve 
of:  crjrstaUised  SiOs,  0.017  pt.;  amorphous 
SiOs,  ignited,  0.38  pt.;  amorphous  3SiOs, 
4HsO.  0.21  pt.;  amorphous  silicic  add  in  form 
of  jelly,  0.71  pt.  Upon  evaporation  no  ppt. 
is  formed,  even  when  80  mols.  SiOs  are  present 
to  1  mol.  NH,.    (Wittetein,  J.  B.  1866.  192.) 

Sol.  in  KOH  or  NaOH+Aq,  especially  if 
warm.    (Dumas.) 

Sol.  in  KsSiO,  or  NasSiOs+Aq.    (Fuchs.) 

Easily  sol.  in  boiling  NaiCOs-f  Aq,  separat- 
ing as  a  idly  on  cooling.    (Pfaflf.) 

NH4CI  or  other  NH4  salU  ppt.  SiOs  from 
solution  in  NasCOi+Aq. 

100  pts.  TlsO  in  HsO  dissolve  4.17  pts. 
:  amorphous  SiOs  in  24  hours'  boiling.  (Flem- 
iming,  Jena.  Zdt.  4.  36.) 


Sol.  in  butyl  amine.  ( Wurti,  A.  ch.  (3)  42. 
166.) 

Not  more  sol.  in  HsO  oontaining  sugar  thfi£ 
in  pure  H,0.    (Petzholdt,  J.  pr.  60. 368.) 

Soluble  silidc  acid. 

Colloidal  form  by  dtalyais.  Solutions  00c- 
taining  4.9%  SiOs  may  be  evaporated  antil 
they  contain  14%  SiOs.  TheSiOsissepantai 
from  its  solution  thus  made  in  niany  way»-- 

(1)  By  standing.  This  happens  the  morf 
easily  the  more  cone,  the  solution  is,  aod  ^ 
hastened  by  heat.  A  10^12%  solution  g^l&tis- 
izes  at  ordinary  temp,  in  a  few  hours,  1:^ 
immediatdy  upon  heating.  A  5-6%  sohiu: 
may  be  kept  5-6  da3rB,  a  2%  solution,  2- 
months,  and  a  1%  solution  may  be  k^- 
or  more  years  without  gelatinizing. 

(2)  When  the  solution  is  evaporated  to  dn 
ness  in  vacuo  at  15^  a  transparent  glass  b  Itr 
which  is  insol.  in  HsO. 

(3)  The  coagulation  of  colloidal  silidc  a* 
is  accderated  by  powdered  graphite  and  otly? 
indifferent  bodies,  and  it  is  brought  about  in  • 
few  minutes  by  a  solution  of  the  alkali  ci*^ 
bonates,  even  when  only  Vio,<»  pt.  <rf  ^ 
carbonate  is  present.    (Graham,  A.  ISt  % 

(4)  Coagulation  is  also  brought  about  t' 
passmg  COs  through  the  solution.    (liebi^ 

COs  does  not  cause  coagulation.  (Maschki 

Coagulation  is  not  caused  by  HsSOi,  HC 
HNO,,  HCsHsOs,  HsC4H404  or  NH4OH- 
Aq,  or  by  neutral  or  add  salts +Aq.  {^ 
ham.) 

NaCl  and  NasS04+Aq  coagulate  the  sec- 
tion.   (Maschke.) 

Alcohol,  sugar,  glycmne,  or  caram^  • 
not  coagulate.  I 

Soluble  AlsO.H4,  FesO«H*,  albumen,  i» 
casdn  predpitate  soluble  SiOs.  (Graham,  i 
121. 36.)  ' 

The  jelly  from  colloidal  SiOs  is  very  soLj 
slighUy  alkaline  HsO.    1  pt.  NaOH  in  iC 
pts.  HsO  dissolves  in  an  hoiu*  at  100*  an  1 
of  the  jelly  corresponding  to  200  pts. :' 
(Graham.) 

Other  coUoidal  forma, 

Various  solutions  of  silidc  add  may 
obtained  as  follows: 

The   jdly   formed   when   SiF4   is 


throu^'HsO  dissolves  in  a  large  amt.  of  H 
and  SiOs  separates  out  on  evaporatton. 
is  still  sol.  in  HsO,  but  is  made  insol.  by  e^i 
oration  with  HCl  or  HsS04.    (Beradius.; 

When  SiF4  is  absorbed  by  crysutt 
HjBOs,  and  the  HF  and  H»BOa  ranored 
a  lar^e  excess  of  NH40H-hAq,  a  silicic  aci 
obtained  which  is  very  sol.  in  H|0. 
solution  is  not  decomp.  by  boiliiig,  hvx^ 
evaporation  an  insol.  powder  remains, 
zelius,  A.  ch.  14.  366.)  ^ 

When  KsSiOj-f  Aq  is  predpitated  by  Cuj 
the  precipitate  washed  and  dissolved  in  HO 
Aq.  the  solution  treiited  with  HsS  fihered  i 
boiled,  a  solution  of  silidc  add  is  obud 
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lich  geUtinizes  with  KOH  or  NH40H-f  Aq. 
k>veri,  A.  ch.  (3)  21.  40.) 
When  NajSiOi4-Aq  containing  at  most  3% 
3 J  is  saturated  with  HCl-f  Aq  of  1.10  sp. 
,  and  NatSiOs  added  until  the  solution  is 
|htly  opalesoent  and  carefully  wanned  to 

,  a  gelatinous  mass  is  obtained  which  will 
»olve  in  HsO  by  12-16  hours'  boiling  if 
sated  before  being  exposed  to  the  air.  The 
lution  is  dlightly  opalescent.  The  solution 
n  be  evaporated  by  heat  until  it  contains 
i  SiOi.  In  a  vacuum  or  over  H2SO4,  solu- 
»ns  containing  10%  may  be  obtained.  The 
Metric  current,  freezing,  alcohol,  or  HjS04 
ecipitate  or  coagulate  the  solution.  (Ktlhn, 
pr.  69.  1.) 

SiSi  with  HjO  gives  oflf  H|S,  and  forms  a 
lution  of  SiOs  which,  after  dilution,  can  be 
pt  for  months.  But  when  boiled  or  evapo- 
ted,  or  when  a  sol.  silicate  is  added,  it 
comes  gelatinous.  It  leaves  an  insol. 
sidue  when  evaporated  to  dryness.    (Fremy, 

ch.  (3)  88.  314.) 

V'arious  forms  of  silicic  acid  have  been  de- 
ribed  as  definite  comipounds  of  SiOs  with 
\rying  amounts  of  H2O,  but  it  is  doubtful  if 
ly  true  definite  compounds  exist,  as  the  per- 
ntage  of  HjO  varies  with  the  moisture  of  the 
r  to  which  it  is  exposed.  (See  Ebehnen,  A. 
I.  (3)  16.  129;  Doveri,  A.  ch.  (3)  21.  40; 
ichs,  A.  82.  19;  Merz,  J.  pr.  99.  177;  van 
emmelen,  B.  11.  2232,  etc.) 

licates. 

The  silicates  are  insol.  in  H3O  with  the  ex- 
Dtion  of  the  alkali  salts,  and  these  are  sol. 
uy  when  the  ratio  of  the  base  to  the  acid  is 
M)ve  a  certain  limit. 

^unmum  silicate,  2AlsOi,  SiOs+lOHsO. 
Min,  CoUyriU.     Sol.  in  acids,  with  forma- 
m  of  SiOx,  xHjO.    Becomes  transparent  in 
tO  and  is  decomp. 
4Al,0i,  3SiOi.    Min.  DillniU. 
AljO,,  SiOt.     Min.  Andalusite,  ChiastolUe, 
lUirnnnite,  Disthme  or  Cyanile.     Insol.  in 
ids. 

+5-7  HtO.    Min.  AUophane.    Completelv 
L  in  diL  acids;  decomo.  by  cone,  acids  with 
miration  of  SiOa,  xHsO. 
UljOt,  3SiO,-|-4H,0.    Min.  Phden'.e.   In- 
linHNO.-hAq. 
+6H1O.    Min.  Olaaerite. 
M/),,  2SiO,-f2H,0.    Min.  Kaolin,  Clay. 
in  dil.  HCl  or  HNOs-fAq;  moderately 

HjSOi-l-Aq,  when  heated  to  evaporation, 
AltOa  and  some  SiOs,  ana  leaves  the 

of  the  SiOi,  sol.  in  boiling  NajCOs-f  Aq. 

the  AlsOs  is  dissolved  by  heating  with  5-6 

H,SO« + 1  pt.  H|0  until  H4SO4  evaporates, 

then  treatmg  with  HsO. 
ckly  attacked  by  H,SiF«-hAq. 
x>mp.  by  boiling  KOH-fAq,  with  resi- 

of  SiOs.    (Rammekberg.) 

■  H-f  Aq  extracts  H  of  the  SiOj  (Mala- 


guti) ;  is  converted  thereby  into  double  sili- 
cates of  K  and  Al,  which  are  sol.  in  HCl-hAq. 
(Lemberg.) 

SolubiSty  in  KOH  and  HCl  increased  if 
first  heated  to  a  low  glow.  (Glinka,  C.  C. 
1899,  II.  1063.) 

ColUndal  day.     (SchlOsing,  C.  R.  79.  473.) 

-f  4HiO.    HaUoysite.    Decomp.  by  acids. 

4AlfO,,  9SiOt-M2H,0.  Mm.  Porcelain 
clay  from  Passau. 

A1,0,,  3SiOt-f3H,0.  Min.  Razoumt^- 
akine.  . 

AlaOs,  4SiOt-h7HsO.  Min.  MonlmarU' 
lonite.  Not  decomp.  by  HCl-f-Aq,  but  by 
hot  H,&04. 

-f  HjO.  Min.  PyrophyUiie.  Not  decomp. 
by  H,S04. 

-|-3HtO.    Min.  Anauxile. 

2A1,0,,  9SiO,-f  6H,0.    Min.  Cimolite. 

"Aluminum  silicate ''  is  insol.  in  acetone. 
(Naumann,  B.  1904,  87.  4328);  ethyl  acetate. 
(Naumann,  B.  1910,  48.  314.) 

Aluminum  barium  silicate,  AlsOs,  BaO,  2SiOi 
-hH,0  (?). 

Min.  EdingtonUe.  Decomp.  by  HCl-f  Aq 
with  separation  of  SiOt,  asHjO. 

5Al,0i,  4BaO,  lOSiOa.  (Fremy  and  FeU, 
C.  R.  86.  1033.) 

2AlaOs,  4BaO.  7SiOi.  Min.BaryliU,  Very 
si.  decomp.  by  alkali  carbonates -f-Aq.  (Blom- 
strand.) 

Aluminum  barium  potassium  silicate, 
A1,0,,  (Ba,  kJo,  5SiO,-f  2H,0. 

Min.  Harmotome.  When  finely  powdered, 
difficultly  decomp.  by  HCH-Aq  with  separa- 
tion of  pulverulent  SiOi,  zHiO, 

AliO,,  (Ba,K,)0. 4SiO,.  Min.  Hagalophane, 
Scarcely  attacked  by  acids. 

Aluminum  cssium  silicate,  HiCssAlzSifOn  (?) 
Min.  PoUucUe.    Very  si.  decomp.  by  HCIH- 
Aq. 

Aluminum  calcium  silicate,  AI2O3,  CaO,  2SiOi. 

Min.  Anorihite.     Completely  decomp.  by 

HCl-hAq  with  separation  of  pulverulent  SiOi, 

Min.  BarsowUe.  Instantaneously  decomp. 
by  HCl-f  Aq,  with  separation  of  gelatinous 
SiO,,  xHiO. 

-I-4H2O.  Min.  Oiamoniite.  Gelatinizes 
with  HCl-hAq. 

A1,0,,  CaO,  3SiO,-h3H,0.  Min.  Scolezile. 
Easily  sol.  in  HCl-hAq,  without  formation  of 
gelatmous  SiOi.  Sol.  in  HiCj04-hAq  with 
pptn.  of  CaCi04. 

Decomp.  by,  and  sol.  to  a  certain  extent  m 
HjCOs-f  Aq,  and  decomp.  also  even  by  pure 
H,0.    (Rogers,  Am.  J.  Sci.  (2)  6.  408.) 

-f  5HiO.  Min.  Levyn.  Decomp.  by  acids 
without  gelatinizing. 

A1,0,,  CaO,  4SiO,-f3H20.  Min.  Capor- 
danite.     Leonhardile.    Efflorescent.     Easily 
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sol.  in  acids,  with  pptn.  of  gelatinous  SiOt, 
a;H,0. 

A1,0,,  CaO,  4SiOs-f  4H,0.  Min.  Laumoiv- 
lite.  Easily  gelatinizes  with  HCl  or  HNOs+ 
Aq,  but  is  not  affected  by  HsS04  unless  hot. 

A1,0,,  CaO,  6SiO,-f5H,0.  Min.  EpistO- 
hUe.  G^latiniaes  with  cone.  HCl -hAq.  (Gold- 
schmidt,  Z.  anal.  17.  267.) 

Scarcely  decomp.  by  boiling  cone.  HCl-f 
Aq.  (Jannasch  and  Tenne,  Miner.  Jahrb. 
1880  1.  43 ) 

,  +6H,0.      StiUbiU.     HeulandUe.      Slowly 
but  completely  gelatinized  by  HCl-fAq. 

A1,0|,  2CaO,  3SiO,-f  H,0.  Min.  PrehnUe, 
Imperfectly  deccmp.  by  acids  before  ignition, 
but  easily  afterwards. 

AlsOs,  3CaO,  SSiOt.  Lime  alumina  garnet. 
Groasularite.  Partially  decomp.  by  acids 
before  ignition,  but  easily  afterwards. 

2AU0,,  CaO,  2SiO,-fH,0.  MargarUe, 
Not  attacked  by  acids. 

3Al,0s,  4CaO,  6SiOt+H,0.  Zointe.  Par- 
ti^y  decomp.  by  HCl-f-Aq. 

4Al,0i,  6CaO,  9SiO,.  Min.  MeioniU. 
Completely  sol.  in  HCl+Aq. 

Aluminum   calcium  ferric   silicate,   2AlsOi, 
4CaO,  FejO,,  6SiO,-f  H,0. 
Min.  EpidoU,    Only  si.  attacked  by  HCl-f 
Aq  before  ignition. 

Aluminum  calcium  ferric  maEnesium  silicate, 
Hu(Ca,  Mg)4o(Al,,  Fe2)ioSi«0,47. 
Min.  Vesiwianite,  Idiocraae.   Only  partially 

decomp.  by  HCl-l-Aq  before  ignition. 

Aluminum  calcium  iron,  etc.,  silicate  borate, 
HiRiHAl,,  BOtSisO,,. 
Min.  AxinUe.    Not  attacked  by  HCl+Aq 
before  ignition. 

Aluminum  calcium  magnesium  silicate, 
4H4Ca,Mg8Si«Oj4, 5HiCaMgAl«0i,  = 
ISAUO,,   13CaO,  37MgO,  24Si02-|- 
13H,0. 
Min.  Clintonite.     Completely  decomp.  by 
HCl+Aq  without  gelatinization. 

3H4Ca,MgsSi«0,4,  4H,CaMKAl«0„.  Min. 
Brandisite.  Not  attacked  by  HCl-fAq. 
Slowly  decomp.  by  boiling  cone.  H2SO4. 

5H4Ca2Mg8Si60,4,  SHjCaMgAUO,,.  Min. 
XanihaphyllUe.  Very  si.  decomp.  by  hot 
HCl-f-Aq. 

3(Ca,  Mg)0,  AI,0,,  2SiO,.  Min.  QehlenHe. 
Easily  decomp.  by  acids. 

Aluminum  calcium  potassium  silicate, 

(H,  K),CaAl,Si60,i-f-6H,0. 

Min.  Chabaaile.    Decomp.  by  HCl-fAq. 

(Kj.  Ca)Al2Si,0,o-f-4H,0.  Min.  Zeagonite. 
Completely  sol.  in  HCl-j-Aq. 

Aluminum  calcium  sodium  silicate,  SAltOi, 
8CaO,  NajO,  9SiO,. 
Min.    Sarcolite  Decomp.  by  acids. 


2A1,0,,  12(Ca,Na,)0,  9SiO,  (?).  Min 
MeUUiie.    Gelatinized  by  acids. 

NatCaAl4&i20ii  (?).    Min.  MargmiU. 

NaiCaAl4Siio02t.  Min.  Fattjasiie.  De 
comp.  by  HCl-fAq. 

(Na,.*Ca)Al,Si40i2.  Min.  OmdinUe.  Ik- 
comp.  by  HCl-fAq. 

(Ca,  Na,)Al,SitO„-|-6H,0.  Min.  FmxiH. 
Difficultly  decomp.  by  HCl+Aq. 

(Ca,  Na,)Al,Si,0|-|-2}^H2O.  Min.  TW 
sonite.    Gdatinizes  with  HCl+Aq. 

a;Na,Al,Si«Ow,  vCaAltSijO,.  Min.  (% 
cfa«€,  Labradorite.  SI.  decomp.  by  aak 
more  easily  the  larger  the  amt.  of  Ca  praeiit 

Aluminum  caldum  sodium  silicate  snlphftt 

2(Na,,  Ca)Al,(Si04)t,  (Na,,  Ca)S04. 
Min.  Hauyn.    Gelatinizes  with  HCl+Aq 

Aluminum  gludnum  silicate,  AI2O1,  3GK 
6SiO,. 

Min.  Beryl.  Emerald.  Not  decomp.  s 
acids,  excepting  partially  by  HsS04  afUr  b^ 
ing  ignited. 

A1,0,,  2G10,  2SiO,4-H,0.  Min.  Evfksi 
Not  attacked  by  acids. 

Aluminum  ferrous  silicate,  Al2Fe(S04)t. 

Min.  Oamet.    SI.  decomp.  by  HCl-fAq. 

HjFeAltSiOj.  Min.  CJuorUoid.  Not  ^f 
tacked  by  HCl-fAq.  Completely  decom; 
by  H,S04. 

Al,Oi,  3FeO,  3SiO,-f  3H,0.    Min.  Voig^i 


Aluminum  iron  lithium  potassium  sffictfe* 
K,Li,Fe4Ali2SitoO«». 
Min.  Zinnualdite.    SI.  decomp.  by  add?. 

Aluminum  ferrous  magnesium  silkate, 
6A1,0,,  3(Mg,  Fe)Or6SiO,+HA 
Min.  StatarolHe.    Not  attacked  by  acids. 

Aluminum  ferric  magnesium  silicate, 
2(A1,,  Fe2)0,,  2MgO,  5SiO,. 
Min.  CordierUe.    SI.  attacked  bv  acids 
-f  xH,0.    Min.  Esmarkite,  Chiaropkylkk 

Aluminum  ferrous  manganous  silicate,  Al:0 
FeO,  2MnO,  3SiOt. 
Min.  ParUchinite. 

Aluminum  ferrous  sodiunA,etc,  silicate  bono, 

R|(  Al,)  (B,)Si40»  -f  Ry  (AU),  (B,)  &  A- 
etc. 
Min.  Tottrmaline.    Not  deoomp.  by  HCl* 
Aq;  very  si.  decomp.  by  H1SO4. 

Aluminum  lithium  siUcate,  AlsOs,  Li  A  SSk>> 
Not    attacked    by    adds.      (Hautcfeutfip. 

C.  R.  90.  541.) 
AI2O,,  Li,0,  6SiO,. 
A1,0,,  LijO,  4Si02.   [Min.  Spodumm$.  y<i 

attacked  by  acids^^y  V^QOQIC 
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4Al,Oi,  3Li  A  308iO,.  Min.  Petalite.  Not 
attacked  by  acids. 

Aluminum  lithium  potassium  silicate, 
(Li,  K)ijUioSi,eO„. 
Min.  Lepidolite,    Si.  decomp.  by  acids. 

Aluminum  magnesium  silicate,  SAltO*,  4Mg;0, 
2SiO,. 
Min.  Sapjihirine, 

Aluminum  magnesium  potassium  silicate, 

Min.  Lepidomelane,  Easily  decomp.  by 
HCl  or  HNOi-hAq,  with  residue  of  a  skeleton 
of  SiO,. 

3A1/),,  12MgO,  2KA  12SiO,+H,0.  Min. 
Anomite. 

7Al/)i,  35MgO,  7K,0,  36SiO,.  Min. 
Phloffopiie. 

Aluminum  manganous  silicate,  2Al20i,  6MnO, 
6SiOi. 
Not  decomp.  by  very  dil.  HCl-f  Aq.    (Gor- 
geu,  C.  R.  97.  1303.) 

Aluminum  potassium  silicate,  AlsOs,  KsO, 
SiOt. 

Very  slowly  decomp.  by  cold  HjO;  12%  is 
dissolved  by  hot  HjO.  Sol.  in  alkali  hydrox- 
idee+Aq^  but  insol.  in  carbonates +Aq. 

Kfi,  A1,0,,  2Si02.*  Insol.  in  cold  H,0,  but 
6%  dissolves  on  boiling.  Sol.  in  dil.  acids. 
Insol.  in  alkali  hydroxides  or  carbonates -fAq. 
(Gorgeu,  A.  ch.  (6)  10.  45.) 

K,0,  Alfii,  3SiO,-f-3H,0.  EaaUy  sol.  in 
HN0,4-Aq.    (Deviile,  A.  ch.  (3)  61.  313.) 

KA  A1,0,,  4SiO,.  Min.  Leucite.  De- 
comp. by  HCl+Aq  with  separation  of  pul- 
verulent SiOj. 

-f4H,0.    Ppt.    (Deviile,  C.  R.  54.  324.) 

H4K,AUSi«0,4.  Min.  Muscovite,  "Mica." 
Not  attacked  by  HCl  or  H,S04-f  Aq. 

K,Al4SiiOi7-h3H,0.  Mm.  PiniU,  Partly 
decomp.  by  HCl-f  Aq. 

KsAlsSi«Ou.  Min.  Orthodaae.  Feldspar. 
Scarcdy  attacked  by  acids.  Slowly  sol.  in 
HsSOf  or  HCl-hAq  when  finely  powdered. 
(Rogors.) 

Aluminum  potassium  sodium  silicate, 
K^,(SiO,)4,  5Na,Al2(Si04),  (?). 
Min.  Nephdme.    Decomp.  by  HCl-fAq. 

Aluminum  silver  silicate,  AI^Ag4Sis09. 
InsoL  in  NH40H-f  Aq.    (Silber.B.14.941.) 
AUAgiNa4Si«04.    As  above.    (Silber.) 

Aluminum  sodium  silicate,  AlaOs,  NasO,  SiOs. 

Insol.  in  cold  HsO,  but  3S-40%  dissolves  in 
hot  HsO.    (Gorgeu.) 

AliOiu  Na/),  2SiO,.  Insol.  in  cold  HjO; 
boUing  H,0  dissolves  1-2%.  Sol.  in  HCl  or 
HNOi  diluted  with  10-20  vols.  H,0.    Insol. 


in  alkali  hydroxides  or  carbonates +Aq. 
(Gorgeu,  A.  ch.  (6)  10.  145.) 

Not  attacked  by  H,0.    (Silber,  B.  14.  941.) 

-f3H,0.  Easily  sol.  in  HCl-l-Aq.  (v. 
Ammon.) 

Al,Oi,  NasO,  3SiOs+3H,0.  Decomp.  by 
acids.    (Deviile,  A.  ch.  (3)  61.  326.) 

AlsOs,  Na,0,  4SiO,-f-3H,0.  Easily  sol.  in 
HCl-hAq.    (v.  Ammon.) 

2AI2O1,  3Na,0,  3SiO,.  Insol.  in  cold  H,0, 
but  27-30%  dissolves  on  boiling.    (Gorgeu.) 

H4NatAl«Si«Os4.  Min.  Paragonite.  De- 
comp. by  cone.  H2SO4. 

Na,Al,Si40x,-f2H20.  Min.  Anaclite. 
Readily  decomp.  by  HCl-fAq. 

NaiAlsSi,0,o-f2H,0.  Min,  NatrolUe.  Sol. 
in  HsO  with  separation  of  SiOs.  Also  sol.  in 
H,Cs04+Aq. 

NasAlsSi^Oit.  Min.  AUnte.  Not  attacked 
by  acids. 

Aluminum  sodium  silicate  chloride, 
3NasAls(Si04)s,  2NaCl. 
Min.  SodaliU.    Easily  decomp.  by  HCl, 
and  HNOi-f  Aq. 

Aluminum  sodium  silicate  sulphate, 
3NasAl,(Si04)s,  Na,S04. 
Min.  Nasean.     Easily  dec6mp.  by  HCl-f 
Aq. 

Aluminum  sodium  silicate  sulphide. 
See  Ultramarine. 

Barium  silicate,  BaSiOs. 

Somewhat  sol.  in  boiling  HsO.  Completely 
sol.  in  dil.  HCl-fAq.    (v.  Ammon.) 

-hdHsO.  or  7HsO.  Boiling  HsO  decom- 
poses, ana  dissolves  about  M  the  weight  of 
this  substance,    (le  Chatelier,  C.  R.  92.  931.) 

2BaO,  SiOs.  Decomp.  by  HsO  into  BaSiO« 
-hOHsO.    (Laudrin.) 

Bismutii  siUcate,  2BisOs,  3SiOs. 

Min.  EvlytUe.    Decomp.  by  HCl+Aq. 

Bismutii  ferric  silicate,  BisFe4Si40i7. 
Min.  BismtUhoferrite. 

Boron  calcium  silicate. 

See  Borate  silicate,  calcium,  and  Silicate 
borate,  calcium. 

Cadmium  silicate,  CdSiOs+l^HsO. 

Sol.  in  HCl-f-Aq  with  deposition  of  pul- 
verulent SiOs,  xHsO.  (Rousseau  and  Tite, 
C.  R.  114.  1262.) 

Caesium  silicate,  CssSiOs, 
(Kahlenberg,    J.    phys.    Chem.    1898,    2« 

82.)  Digitized  by  V^OOgie 
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Calcium  silicate,  CaSiOt. 
Slowly  sol.  in  H^O;  sol.  in  HCl-f  Aq. 
Sol.  in  about  100,000  pts.  HtO.    (Gorgeu, 

A.  ch.  1885,  (6)  4.  550.) 

100  CO.  sat.  aq.  solution  of  air  dried  cal- 
cium silicate  contains  0.0046  g.  CaO-^  0.0095 
g.  CaSiOi  at  17^  (Weisberg,  BuU.  Sec. 
1896,  (3)  16.  1097.) 

100  cc.  sat.  solution  of  air  dried  calcium 
silicate  in  10%  sugar  solution  at  17^  contains 
0.0065  g.  CaO -=0.0135  g.  CaSiO,;  20%  sugar 
solution,  0.0076  g.  CaO -0.0175  g.  CaSiOi. 

After  boiling  and  filtering  hot.  10%  sugar 
solution  contains  0.0094  g.  CaO =0.0195  g. 
CaSiOs,'  20%  sugar  solution,  0.0120  g.  CaO" 
0.0249  g.  CaSiOi.    (Weisberg.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);   ethyl  acetate.    (Naumann, 

B.  1910,  48.  314.) 
4CaO,3Si02.    (Laudrin.) 

5CaO,  3Si02-f-5H,0.  When  freshly  pre- 
cipitated is  somewhat  sol.  in  HtO  and  easily 
decomp.  by  HCl-f-Aq.    (v.  Ammon.) 

CaO,  3SiO,-f2H,0.  (Hjeldt,  J.  pr.  94. 
129.) 

2Caq.  9Si02-f  3H,0.    Ppt. 

CaSiOi.  Min.  WoUastaniU.  Gelatinizes 
with  HCl-f  Aq. 

CaSi,0ft-|-2H,0.  Min.  OkeniU.  Easily  de- 
comp. by  cold  HCl-l-Aq  when  powdered. 

Calcium  glucinum  silicate  sodium  fluoride, 

(Ca,  Gl),.Sii404s,  6NaF. 
Min.    Leucaphane. 
7(Ca,  Gl)sSi,07, 6NaF.    Min.  Mdinophane, 

Calcium  ferrous  silicate,  CaSiOi,  FeSiOi. 

Min.  Hedenbergite,  Pyroxene,  SI.  decomp. 
by  acids. 

Calcium  ferric  silicate,  CasFe2(Si04)i. 

Min.  Garnet.    SI.  decomp.  by  HCl-f  Aq. 

2CaSiO,,  11  Fe2(SiOs)i.  Min.  SzaboUe. 
SI.  attacked  by  HCl-f  Aq,  and  still  less  by 
H,S04+Aq. 

Calcium   ferroferric   silicate,   2CaO,    4FeO, 
FejOi,  4Si02  -|-HjO  =  H2Ca2Fe4Fe2Si40u. 
Min.   LievriUt  Ilmite.    Easily   gelatinizes 
with  HCl-l-Aq. 


Calcium  ferrous 


lum  ferrous  magn< 
(Ca,  Fe,  Mg)SiOi. 


lesium  silicate, 


Min.  AmphiboU,  Hornblende^  Aebeetoa, 
AcHnolite^  Tremolite.  Only  si.  attacked  by 
acids. 

Calcium  ferroferric  sodium  silicate,  CaSiOi, 
FeSiOs,  Fe2fSiOi)i,  Na2SiO,. 
Min.  AegirUe, 

Calcium  magnesium  silicate,  CaO,  MgO, 
4SiO,. 

(Mutschler,  A.  176.  86.) 

Ca2Si04,  Mg2Si04.  Min.  MonHeeUiU, 
Completely  sol.  in  dil.  HCl-f  Aq. 


(Ca,Mg)SiOi.  Min.  Dwjmde,  PyrooM. 
Very  9I.  attacked  by  acids. 

Calcium    manganous    silicate,    CaSiOi, 
2MnSiO,. 
Min.  Btutamite. 

Calcium  potassium  silicate. 
See  under  Glass. 

Calcium  sodium  silicate,  (Ca,  Na2,  Bt)SXh 
Min.  PectolUe.  Decomp.  by  HCl-|-Aq 
See  vnder  glass. 

Calcium  sodium  silicate  zirconate, 
Na4Ca(Si,Zr)i02i  +9H,0. 
Min.  WdhletiU.    Decomp.  by  HCl-f  Aq. 

Calcium  uranyl  silicate,  3CaO,  5UOt,  6J^jr 
I8H2O. 
Min.  Uranophane,     Gelatinizes  with  adds. 
CaO,  3U0,,  3Si02-f  9H,0.    Min.  C^nmrtfle. 

Calcium  silicate  chloride,  2CaO,  SiOs,  C%Ck 
Insol.  in  H2O  or  alcohol.    Sol.  in  HCI-hAq 
(le  Chatelier,  C.  R.  97.  1510.) 

Calcium  silicate  fluoride,  2CaO,  SSiOj,  6CaFr 
(DeviUe,  C.  R.  52.  110.) 

Calcium  silicate  potassium  fluoride, 
4H2CaSi20.,  KF-f  4H,0. 
Min.   ApophyUUe,.   Decomp.  by  HCi-hAq. 

Calcium  silicate  stannate. 
jSce  Silicostannate,  caldum. 

Calcium  siUcate  Utanate,  CaO,  Si02,  TiO,. 
(Hautefeuille,  A.  ch.  (4)  4. 154.) 
Min.  Titaniie.    Incompletdy  deoomp.  by 

HCl-f  Aq,  wholly  by  H,S04-f  Aq. 

Cerous  silicate,  Ce2(SiOi)t. 

More  or  less  attacked  by  HCl,  HNOi,  or 
H2S044-Aq,  according  to  the  ooncentrmtioa 
(Didier,  C.  R.  101.  882.) 

Cerium  didymium  lanthanum  silicate, 
2(Ce,La,Di),0t,  3^0,. 
Min.  Cerite.   Gelatinizes  with  HCl-f  Aq. 

Cerium  glucinum  yttrium  silicate, 
(Y,Ce,Gl),SiOi. 
Min.     GadoUnite.     Easily  gdatinised  by 
HCl-f-Aq. 

Cerous  silicate  chloride,  2CeiOt,  3SiOt, 
4CeCls=Ce4(Si04)t,  4CeCl», 
Insol.  m  H2O,  but  slowly;<teQ9mp.  thereby. 
(Didier,  C.  R.  101.  882.)<J^<^gl^ 
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Cobaltous  silicate,  Ck)tSi04. 

Gelatinises  with  HCl+Aq.  (Boiirgeois,  C. 
R.  108.  1077.) 

Cupric  silicate,  ChiHtSiOt. 

Min.  Diaj^.  Sol.  in  HCl,  HNG,,  or 
XH4GH+Aq  with  separation  of  SiGj.  Not 
attacked  by  KGH+Aq. 

CuSiOt-H2HiG.  Mm.  ChryaocoOa.  De- 
oomp.  by  HCl+Aq. 

+3HsQ.  Min.  AspercUU,  Easily  de- 
oomp.  by  HCl-f  Aq. 

"  Cupric  silicate"  is  insol.  in  methyl  acetate. 
(Namnann,  B.  1909,  42.  3790.) 

Cupric  silicate  ammonia,  CuSisGs,  2NHs. 
Ppt.    (Schiff,  A.  123.  38.) 

Glucinum  silicate,  GliSiG4. 
Min.    PhenacUe,     Not  attacked  by  acids. 

Glucinum  ferrous  manganous  silicate  ferrous 
manganous  sul|diide,  3(G1,  Fe,  Mn)sSiG4, 
(Mn,  Fe)S. 
Min.    HeUnne,    Decomp.  by  HCl-f  Aq. 

Iron  rferrous)  silicate,  FesSiGt. 
Min.     FaydtUe.     Gelatinizes  with  HC1+ 

FeSiOi.    Min.    Grunerite. 

+6H,G.    Min.    ChhrophUe, 

4FeG,  SiG,.    (Zobel,  Dingl.  154.  111.) 

Iron  (ferric)  silicate,  FetSiA+5HsG. 
Min.    Ncntrcnite.     Gelatinizes    with    hot 

acids. 
4Fe3Gs,  9SiGs+18HsG.    Min.    HisingerUe, 
2Fe/)i,    9SiGs-f2H,0.    Min.    AnMowder- 

iU. 

Iron  (ferroferric)  magnesium  silicate, 
(Fe,  Mg),Fe,Si,0;o-f-4H;G. 
Min.       CronstadtUe,      Gelatinizes     with 
acids. 

Iron  (ferroferric)  sodium  silicate,  5NasSiGs, 
2FeSiGi,  4Fe,(SiO|)t. 
Min.    AknUe.    SI.  decomp.  by  adds. 

Iron  (ferrous)  magnesium  silicate,  FesSiGt, 
MgsSiG4. 

Min.  Oluene,  ChryaoliUf  Peridote,  Gelat- 
inizes with  HCl  or  HiSG4+Aq. 

(Fe,  Mg)SiGi4-VtH,G.  Min.  PiawphyUiU, 

+  KHtO.     Mm.     Manradiie. 

(Fe,Mg)SiG|.  Min.  BrontUe,  Hyperdhene. 
Xot  attacked  by  acids. 

xMgSiOs,  yteSiOu  Min.  ArUhaphyUUe, 
Not  attackedl>y  aoid^. 

Iron  (ferrous)  mai^anous  silicate,  FeiSiG4, 
MnsStG4. 
Min.    KnebdUB^    Gelatinizes  with  HC1+ 
Aq.  ; 


Iron  (ferrous)  manganous  silicate  chloride, 
7(Fe,Mn)SiOt,  (Fe,Mn)Cl,+5H,0. 
Min.    PyrosmaliU,     Completely  decomp. 
by  cone.  HNGi+Aq. 

Iron  (ferric)  potassium  silicate,  Fe(SiOt)i, 
K^iG,. 
(Hautefeuille  and  Perrey,  C.  R.  107. 1160.) 

Iron  (ferric)  sodium  silicate,  NasFesSi4Git. 
Min.      CrokydoUU,      Not     attacked     by 
acids. 

Lead  silicate. 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329);  methyl  acetate.  (Naumann,  B.  1909, 
42.  3790.) 

See  under  Glass. 

Lithium  silicate,  LitSiiGu. 

Li4SiG4. 

LisSiGt.  More  stable  towards  HsG  than 
the  other  alkali  metasilicates.  (Rieke  and 
Endell,  C.  C.  1911,  I.  7.) 

Decomp.  by  boilmg  HsG  and  adds.  (Frie- 
deL  C.  C.  1901,  II.  89.) 

Scarcdy  attacked  by  cold  HiG.  (Friedd, 
Bull.  Soc.  Mm.  1901,  24.  141.) 

Insol.  in  ethyl  acetate.  (Namnann,  B. 
1904,  37.  3601);  methyl  acetate.  (Naumann, 
B.  1909,  42.  3790.) 

Magnesium  silicate,  MgiSi]07+2HtO. 

Min.  Serpentine,  Decomp.  by  HCl+Aq, 
more  easilv  by  HsSG4. 

Min.    ChryeotUe. 

Mg4Si^io+6HsG.  Min.  Oymnit^  Soap- 
eUme.    Decomp.  by  HsSG4. 

MgSiGt.  Not  completdy  decomp.  by 
HCl-f-Aq. 

•f  J^sO.  Min.  AphrodUe.  Decomp.  by 
hot  adds. 

-f  J^HsG.    Min.    Picroemine, 

-j-lViHtG.   Sol.  in  dil.  adds.    (v.  Ammon.) 

Min.    FareterUe. 

3MgG,  4SiGt-hH,G  or  4MgO,  6SiGt+ 
H^iO.  Min.  Talc  or  SteatUe,  Not  at- 
tacked by  HCl  or  HiSG4-f  Aq. 

Mg»Si«Oi7+4H2G.  Min.  SpadaUe.  De- 
comp. by  oonc.  HCl-f  Aq. 

MgiSiiG8+4HaG.  Min.  Meerechaum. 
Decomp.  by  HCl+Aq. 

"Magnedimi  silicate,"  is  insol.  in  methyl 
acetate.     (Naumann,  B.  1909,  42.  3790.) 

Magnesium  potassium  silicate, 
MgG,  K,G,  3Si02. 
Easily  sol.  in  adds  with  decomp.     (Du- 
boin,  C.  R.  1895,  120.  681.) 

Magnesium   silicate   fluosilicate,   MgiSiaOi, 
Mg»Si,F,i. 
Min.    Humite,    ChcndrodiU.      Gsl&UmzeB 
with  HCl  or  H,S04-hAq.  oy  VjOOgIt 
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Manganous  silicate,  MnsSiOf. 

Min.     TephraUe.     Decomp.  by  HCI-f  Aq 
with  formation  of  a  stiff  jelly. 

MnSiOs.      Min.    Rhodonite^    Hermannite. 
Not  attacked  by  HCI-fAg. 

Mn4Si|0,o+2H,0.       Min.       FrieddUe, 
Eaaily  gelatinized  by  HCl-f  A<3[. 

''Manganous   sib'cate''    is   insol.    in  ethyl 
acetate.     (Naumann,  B.   1910,  iS.  314.) 


Manganous  zinc  silicate,  (Mn,Zn)sSiO^. 
Min.    TraostiU. 

Manganous  silicate  chloride,  MnSiOi,  MnO, 
MnCl,. 
Decomp.  by  HjO.    (Gorgeu.) 

Nickel  silicate,  NisSiOf. 

Easily  decomp.  by  acids.  (Bourgeois,  C.  R. 
108.  1077.) 

Potassium  silicate,  KtSiOi. 

Completely  sol.  in  HsO.  (Ordway,  Sill. 
Am.  J.  (2)  83.  34.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909  42.  3790.) 

Kj'SisOs.  Soi.inHjO.  Conc.KjSi,«06+Aq 
contains  28%  of  the  salt,  and  has  sp.  gr.  1.25. 
(Fuchs.) 

Hydroscopic.  Decomp.  at  once  by  HsO. 
(Morey,  J.  Am.  Chem.  Soc.  1914,  86.  222.) 

KjSigOiT.    PartiaUy  sol.  in  HtO  as  K^SiOs. 

K,Sii404t-hl6H,0.  Insol.  in  H,0.  (Forch- 
hammer.) 

The  K  silicates  are  pptd.  from  their  aqueous 
solution  by  alcohol  with  partial  decomp.,  but 
less  readily  than  Na  ulicates. 

More  sol.  in  HsO  than  the  correspondinj 
Na  salts.    (Ordway.  Sill.  Am.  J.  (2)  82.  156.^ 

Solution  can  be  obtained  which  is  perfectly 
clear  when  4HSiOs  are  present  to  IKsO,  if 
there  are  no  impurities  present.     (Ordway.) 

The  K  silicates  resemble  the  Na  salts, 
which  see  for  fiuther  data. 

Potassium  hydrogen  silicate,  KHSisOi. 

Not  readily  affected  by  H|0,  even  by  treat- 
ment at  100  for  several  hours. 

Decomp.  by  heating  with  dil.  HCl.  (Morey, 
J.  Am.  Chem.  Soc.  1914,  86.  222.) 

Potassium  zmc  silicate. 
Sol.  in  KOH-f-Aq.    (Schindler.) 
E|0. 6ZnO,  4SiOs.  Sol.  in  HCl+Aq.   (Du- 

boin,  C.  K.  1905,  141.  255.) 
8K>0,  9ZnO,  ITSiOi.    Sol.  in  HCl+Aq. 

(Duboin.) 

Potassium    zirconium   silicate,   KsO,    ZrOt, 
2SiO,. 
Decomp.  by  HCl-f-Aq.    (Melliss.) 

Rubidium  silicate,  RbfSiOi. 

(Kahlenberg,  J.  phys.  Chem.  1898,  2.  82.) 


ig   H 


Silver  silicate,  AgsSiOs. 

Decomp.  by  all  adds;  sol.  in  NH/)H-hAq. 
(Hawkins,  Sill.  Am.  J.  189.  311.) 

Sodium  silicate,  NatSiOs. 

Rapidly  decomp.  by  H,0.  (Morev,  J. 
Am.  Chem.  Soc.  1914,  86.  224.) 

Insol.  in  methyl  acetate.     (Naumann, 
B.  1909,  42.  3790.) 

+5,  6.  and  8H,0.    EasUy  soL  in  HsO 

+9H,0.  Solubility  in  J^N'NaOH-r 
Aq. 

100  ccm.  of  the  solution  contain  25.56  %, 
Na,SiO,-f9H,0  at  17.5.** 

Sp.  gr.  of  the  solution  "1.129.  (Verter- 
berg,  C.  C.  1918.  777.) 

100  ccm.  of  a  sat.  solution  of  sodiimi  sb- 
cate  in  J^N.  NaCl-f  Aq.  contain  3.83  g. 
Na,SiO,-h9H20  at  17.5.**  Sp.  gr.  of  solotkc 
=  1.15. 

100  ccm.  of  a  sat.  solution  of  sodium  aiheitc 
in  sat.  NaCl-fAq  contain  20.64  g.  Na^O» 
-|-9H,0  at  17.5^    (Vesterberg.) 

NaiSijO,.    Sol.  in  HjO. 

Sloidy  decomp.  by  cold  HjO.  (Merer 
J.  Am.  Chem.  Soc.  1914,  86.  223.) 

Na4Si»0,t. 

NatSiiOr. 

Na,Si40,.   Slowly  sol.  in  HA 

-fl2H,0. 

Above  compounds  are  all  more  or  \tm 
indefinite. 

Water  glaaa.  xNaiO,  ySiOi-l-zH/).  SoL 
in  HjO,  but  solution  is  decomposed  by  aL 
weak  acids,  even  COt. 

Fused  water  glass  is  but  little  acted  on  bj 
cold  HsO,  but  when  pure,  easily  dissolves  is 
HsO  by  long  boiling.  (Ordway,  Am.  J.  Sg 
(2)  82.  337.) 

^  When  the  SiOs  is  present  in  greater  Dropor- 
tion  than  in  NasO,  3SiOs,  it  is  very  oimcuh 
to  dissolve  in  HiO. 

Na  silicate  is  less  easily  sol.  in  HsO  thu 
the  corresponding  K  compound. 

Solubility  of  water  glass  in  HsO  is  mudi 
impaired  by  earthy  impurities,  so  that  tnea 
havegreat  effect  in  preventing  the  solubifitT 

NH4  salts  deoompr.  water  dan  sohitiou 
A  solution  containing  H%  Na^Os  is  scarc«ij 
precipitated  by  NH4CI,  but  easily  br 
NH4NO,.    (Fluckinfter.) 

Precipitated  by  NH40H-f  Aq  as  Na,SiO> 

Manv  sodium  and  potassium  salts,  eipe^ 
cially  the  chlorides  and  acetates,  form  prec^ 
tates  in  solutions  of  water  glass;  these  pre- 
cipitates are  larger  the  more  concentrsttd 
the  solution  is,  and  the  greater  aminmt  d 
SiOs  it  contains.  Heating  hastens  the  prv- 
oipitlttion  bv  chlorides,  nitrates,  and  sul- 
phates, but  delays  that  by  acetates.  KOH-r 
Aq  does  not  precipitate. 

Cold  sat.  NasS04+Aq.  does  not  preemitatp 
even  on  heating,  but  Ipt.  anyhydrous NasSC>« 
dissolved  in  2  pts.  HsO  precipitates  a  hot 
solution  of  NasSiOj^yV^OOgie 
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NaNOt  dissolved  in  1  pt.  HjO  precipitate 
NaaSiO,+Aa  of  1.392  sp.  gr.;  NaNO,  in  2 
pts.  HiO  when  mixed  with  a  solution  of 
KajSiOa,  as  above,  if  the  two  are  present  in 
equal  vols.,  cai^ses  no  ppt.  in  the  cold,  but 
solidifies  when  warmed  to  54°,  and  redis- 
solves  on  cooling  rapidly,  but  if  2  vols.  NaNOs 
+Aq  are  present  to  1  vol.  NajSiO»-f  Aq, 
the  precipitate  does  not  disappear  on  cooling. 

If  1  pt.  NH40H-f  Aq  (0.921  sp.  gr.)  is 
added  to  10  pts.  NaiSiOs+Aq,  no  ppt.  forms, 
but  by  increasing  the  amt.  of  NHiOH-fAq 
to  2  pts.,  the  greater  pt.  of  the  NajSiOs  is 
pptd.,  but  rediasolves  on  heating  to  90*^,  separ- 
ating again  on  cooling.  When  1  pt.  NHiOH 
+Aa  is  added  to  6-8  pts.  Na,SiOi-fAq 
and  heated  to  3C°,  a  clear  liquid  is  formed 
which  separates  into  two  layers  at  ordinary 
temp. 

The  most  sol.  K,  Na,  Li,  and  NH4  salts 
separate  SiOt  from  cone.  NatSiOt+Aq. 
UoBt  of  these  salts  lose  this  power  by  dilu- 
tion, but  the  NH4  salts  and  KSON  keep  this 
power  until  the  solution  is  very  dil.  This  is 
especially  the  case  with  NH4CI  and  NH4NOS. 

Bromine,  chlorine^  propyl  amine.  crecsDte, 
phenole  dissolved  m  gl>rcerine,  cnloral  hy- 
drate, dil.  albumen  solution,  and  glue  solu- 
tion ppt.  SiOj  from  NajSiO,-f-Aqj  but  sugar, 
dextrine,  ^ycerine,  urea,  si.  alkaJme  solution 
of  urea  mtrate,  coniine,  nicotine,  saponine, 
eonvolvuline,  jalappine,  and  colophonium 
dissolved  in  KOH-f  Aq  do  not  ppt.  SiOi. 
(Fluckinger,  Arch.  Pharm.  (2)  144.  97.) 

Alcohol  ppts.  water  glass  as  such  from  its 
aqueous  solution,  even  when  this  is  verv  dil.. 
but  there  is  some  decomposition,  the  alcohol 
tending  to  hold  in  solution  a  portion  of  a 
BtHcate  more  alkaline  than  that  previously 
diflsolved  in  HjO.  while  the  ppt.  formed  con- 
tains more  SiOs  tnan  the  ori^al  sihcate. 

Many  neutral  K  or  Na  salts  ppt.  water 
KlafiB  as  such  when  added  to  aqueous  solutions. 
Like  alcohol,  these  solutions  exert  a  decom- 
pKMsing  action,  the  ppt.  being  idways  more 
BHoeous  than  the  original  silicate.  Na  ^- 
cate  ^idds  a  larger  deposit  than  K  silicate; 
when  a  silicate  of  one  base  is  pptd.  by  a  salt 
of  the  other,  both  bases  enter  mto  the  com- 
pKMition  of  the  ppt,  and  the  relative  propor- 
tion of  Na  and  K  is  very  nearly  the  same  as  in 
I  he  average  of  the  liquids  mixed. 

Different  salts  have  very  unequal  ppt^. 
[)ower,  the  acetates  and  chlorides  being  parti- 
nilarly  efficient.  Heat  increases  the  ppt^. 
[)ower  of  the  chlorides,  sulphates,  and  m- 
trates,  and  diminishes  that  of  the  acetates, 
rhe  alkali  acetates  are  somewhat  more 
^cient  than  the  chlorides,  but  NaCzHiOs 
gives  only  a  slight  ppt.  with  NajO,  2K8iOs, 
wen  after  some  time. 

XaNOi  has  but  little  effect  on  the  more 
ilkaline  silicates. 

Xa^04  has  still  less  power  than  NaNOs. 

Xa«COa  has  no  pptg.  power^  and  NatAs04 
w  XaiP04  have  very  little  effect. 


MHSO4,  MHCO,,  M,HP04,  MJL^sO* 
ppt.  SiOs.    NH4  salts  also  have  that  effect. 

Pptd.  water  glass,  as  mentioned  above,  is 
much  more  sol.  in  HsO  than  ordinary  water 
glass,  and  dissolves  in  HsO  without  decomp. 
For  numerous  further  details,  see  articles  by 
Ordway  in  Sill.  Am.  J.  Sci.  vols.  82  and  83; 
also  Storer's  Diet. 

Sp.*  gr.  of  water  glass  solution  containing 
14-15%  SiO,,  13-14%  Na,0,  and  70-72% 
H,0  is  1.30-1.36.    (Hager,  Comm.  1888.) 

Sp..gr.  of  sat.  NajSiOf-l-Aq  freshly  pre- 
pared at  18""  is  1.2600.  and  1  litre  contains  4.5 
gramme-equivalents  ^^NssSiOt. 

Sp.  gr.  of  sat.  solution  of  NasO,  3.4SiOs  is 
1.366,  and  1  litre  contains  3.7  gramme- 
equivalents  H(Na20,«  3.4SiOt).  (Kohl- 
rausch,  Z.  phys.  Ch.  12.  773.) 

Sodium  zirconium  silicate,  NaiO,  ZrOt,  SiOs. 

Decomp.  by  hot  HtO  or  HCl-fAq.  (Gibbs, 
Pogg.  71.  559.) 

NaiO,  8ZrOt,  SiOj-f  IIH2O.  Decomp.  by 
H,S04.    (Melliss.) 

Strontium  silicate,  SrSiOs. 

(Stein.  Z.  anorg.  1907,  66.  164.) 

+H2O.  Sol.  in  H,0.  (Jordis  and  Kanter, 
Z.  anorg.  1903,  86.  90.) 

Sr,Si04.    (Stein,  Z.  anorg.  1907,  66.  167.) 

3SrO,  SiO,.  SI.  sol.  in  H,0.  Sol.  in  acids. 
(Vauquelin.) 

ThaUous  silicate,  3TlsO,  lOSiOs. 

100  pts.  of  a  solution  of  TUO  dissolve  4.17 
pts.  SiOs  by  24  hours'  boiling.  Sol.  in  HjO. 
(Flemming,  J.  B.  1868.  251.) 

Thorium  silicate,  ThOs,  SiOs. 

Insol.  in  'acids.  Attacked  by  KHSO4. 
(Troost  and  Ouvrard,  C.  R.  106.  255.) 

-f  IHHjO.  Min.  Thorite.  Decomp.  by 
HCl+Aq. 

ThO,,  2SiOs.  Insol.  in  acids  or  KHSO4. 
(T.  and  O.) 

Yttrium  silicate,  YsOi,  SiOs. 

Attacked  by  HCl,  HNOs,  or  H,S04-|-Aq. 
(Duboin,  C.  R.  107.  99.) 

Zinc  silicate,  ZnSiO*. 

(Stein.  Z.  anorg.  1907,  66.  165.) 

ZnsSiO^.  Min.  Wiilemite.  Gelatinises 
with  HCl-fAq;  sol.  in  KOH-|-Aq. 

Decomp.  by  cold  sat.  citric  acid-fAq. 
(Bolton.  C.  N.  1881,  48.  34.) 

-fHsO.  Min.  Caimine.  Sol.  in  HCl-f-Aq 
with  separation  of  gelatinous  SiOs,  xHsO. 
Sol.  in  HCsH|0,-f-Aq,  and  KOH+Aq. 

Insol.   in    NH40H-f  (NH4)sC0,-fAq. 
(Brandhorst,  Zeit.  angew.  Ch.  1904.  17.  513.) 

ZnO,  3Si0s.    (Bomtrager,.ClKftrl?83,  8. 

l^Q)  Digitized  by  VjOOvIC 
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Zirconium  silicate,  SiOs,  ZrOs. 

Min.  Zircon.  Insol.  in  acids,  except  HtSOi, 
in  which  it  is  very  slowly  and  si.  sol. 

3SiOi,  2ZrOi     Min.  AuerbachiU, 

«  Sflidum  oxide,"  SUH/).. 

(Geuther,  J.  pr.  96.  430.)  This  substance 
is  identical  witn  silicoformic  anhydridp  ac- 
cording to  Otto-Graham's  Handb.  anorgan. 
Chem.  7te  Aufl.  2.  953. 

Siliciuretted  hydrogen. 
See  Silicon  hydride. 

Silicobromoform,  HSiBrt. 
Fumes  on  air;  decojnp.  by  HjO. 

Silicochloroform,  HSiCli. 

Decomp.  by  HjO  and  alcohol. 

Completely  misdble  with  CS,,  CCI4,  CHCls, 
OHr,  SiCl«,  SnCl4,  TiCl*,  and  AsCl,.  (Ruff, 
B.  1905,  88.  2230.)  ' 

SUicoethane. 
See  Silicon  hydride. 

Silicofluorofonn,  SiHFs. 

Decomp.  by  HsO.  Decomp.  by  NaOH 
and  abs.  alcohof  with  evolution  of  hydrogen. 
Decomp.  by  abs.  ether.  Sol.  in  toluene. 
(Ruff,  B.  1905,  88.  63.) 

Sflicoformic  anhydride, 
H,Si,0,  =  (HSiO),0. 
Somewhat  sol.  in  HsO.  Acids,  even  cone. 
HNOj-f-Aq,  have  no  action,  except  HF,  which 
dissolves  it  easily  with  evolution  of  h^rdrogen. 
Solutions  of  alkali  hydrates,  ammonium  hy- 
drate, and  alkali  carbonates -fAq  also  dis- 
solve with  evolution  of  hydrogen.  (Ruff  and 
WeJhler,  A.  104.  101.) 

Silicoiodoform,  HSili. 

Decomp.  by  HsO.  Sol.  in  CSs.  (Friedel, 
A.  149.  96.) 

Miscible  with  CeH«  and  CSs.  (Ruff,  B. 
1908,  41.  3739.) 

Silicomethane,  SiH4. 
See  Silicon  hydride. 

Silicomethyl  chloride,  SiHiQ. 

Decomp.  by  HsO  and  by  alkalies.  (Besson 
and  Foumier,  C.  R.  1909,  148.  556.) 

Silicomethylene  chloride,  SiHiCli. 

Decomp.  by  HsO  and  by  alkalies.  (Besson 
and  Foumier,  C.  R.  1909, 148.  556.) 

Silicomolybdic  acid,  SiOi,  12MoOi  + 
26H,0. 
Very  easily  sol.   in  HsO  and  dil.   acids. 
(Parmentier,  C.  R.  94.  213.) 


Forms  a  solution  with  a  little  ether,  which 
separates  into  two  layers  by  addition  of  HiO 
or  more  ether.  (Parmentier,  C.  R.  104.  686) 
(Copaux.  Bull.  Soc.  Min.  1906,  89.  79.) 

+32HsO.  Decomp.  by  alkali.  (Asch,  Z. 
anorg.  1901,  28.  293.) 

-f  33H,0.  (Copaux,  Bull.  Soc.  Min.  1906, 
29.  79.) 

Aluminum  silicomolybdate,  2AlsOs,  3(SK)i, 
12MoO,)-f93H,0. 
(Copaux,  A.  ch.  1906,  (8)  7.  118.) 

Aluminum  sodium  silicomolybdate,  4<Na/), 
A1,0,,  2SiO,),  Na,Mo04+7H,0. 
Sol.  in  HCl+Aq.     (Thugutt,   Z.  anorg. 
1892,  2.  87.) 

Ammonium  silicomolybdate. 
Sol.  in  H,0.    (Parmentier,  C.  R.  •4.  213.) 

Barium  siUcomolybdate,  2BaO,  SiOs,  12M0O, 
-M6HsO. 

(Copaux,  A.  ch.  1906,  (8)  7.  118.) 

+22H,0.  Sol.  in  4  pts.  HsO.  (Copaux. 
Bull.  Soc.  Min.  1906,  29.  80.) 

-f24HsO.  Efflorescent.  Very  sol.  in  H|0. 
(Asch,  Z.  anorg.  1901,  28.  282.) 

-f  29HiO.  Efflorescent.  (Copaux,  A.  ct 
1906,  (8)  7.  118.) 

Cadmium  silicomolybdate,  2CdO,  SiOs, 
12MoO,-h22HsO. 
Very  unusually  sol.  in  HjO.    (Copaux,  A. 
ch.  1906,  (8)  7.  140.) 

Cesium  silicomdybdate. 

SI.  sol.  in  HsO;  insol.  in  silicomolybdic 
acid -fAq. 

Calcium  sOicomdirbdate,  2CaO,  SiO^ 
12MoO,+24HA 

Efflorescent.  Very  sol.  in  H,0.  (A»A, 
Z.  anorg.  1901,  28.  282.) 

-f  26HsO.  (Copaux,  A.  ch.  1906,  (8)  7.  IISJ 

-f31HsO.    (Copaux.) 

Chromium  silicomolybdate,  2CrsOa,  3fSi<\ 
12MoOi)-f93H,0. 
(Copaux.) 

Cupric  SiUcomolybdate,  2CuO,  SiO.,  12MoC». 
-|-31HsO. 
Very  sol.  in  HsO.    (Copaux.) 

Lithium  silicomolybdate,  2LisO,  SiOs,  12Mal>i 
-|-29HsO. 
Very  sol.  in  HsO.    (Copaux.) 

Magnesium  silicomolybdate,  2MgO,  Sid. 
12MoO,-|-30HsO. 

(Asch,  Z.  anorg.  1901,  28.  282.) 

-|-31HsO.  Very  efflcwMoent^and  aol.  ia 
HsO.    (Copau^KljFedbyTJDDgie 
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Potassium  sflicomolvbdate,  2KaO,  SiOt, 
12MoO,-f-16H20. 
Efflorescent.    Very  sol.  in  HiO.    (Asch,  Z. 

morg,  1901,  US.  282.) 
1.5K,0,  SiO,,  12MoO|-f  14H,0.    (Asch.) 
Sol.  in  HjO  with  decomp.    (Copaux.) 

Potassium     silver     silicomolybdate,     KiO, 
3Ag,0,    2(SiO,.    12MoO»)-fl4H,0; 
+22H,0;  -h30H,0. 
Sol.  in  HjO  with  deconap.    Sol.  unchanged 
n  dil.  mother  liquor.     (Copaux,  Bull.  Soc. 
Vlin.  1907,  30.  293.) 

ftttbidium  silicomolybdate. 
SI.  sol.  in  H,0. 

Mirer  silicomolybdate,   l.SAgsO,  SiO?, 
12MoO,-fllHiO. 

Sol.  in  cold  H,0.    (Asch.) 

2Ag,0,  SiO,,  12MoOi-f-12H,0.    Decomp. 
)y  boiling  HA    Sol.  in  NH4OH  +  Aq. 

4AgiO,  SiO,,  12MoO,-f  I6H2O.    (Asch.) 

Sodium  sDicomdybdate,  2Na,0,  SiO,, 
12MoO,-fl4H,0. 

(Copaux.) 

2Na,0,  SiOi,  12MoO|-f  21H,0.    Very  soJ. 
D  HsO.    Efflorescent.    (Asch.) 

-f22H/).    (Copaux.) 

1.5Na,0,  SiO,,  12MoOs-f  17H,0.    (Asch.) 

3Na,0,  2(SiO,,    12MoOs)-hl7H,0.     (Co- 

ttUlX.) 

Strontium  silicomolybdate,  2SrO,  SiO,, 
12MoO,-h26H,0. 
(Copaux.) 

line  sflicomolybdate,  2ZnO,  SiO,,  12MoO«+ 
31H,0. 
Extremely  sol.  in  H,0.    (Copaux.) 


Silicon,  SL 

Amorphoua.  Insol.  in  H,0.  Sol.  before 
suiting  in  cold  HF.  Insol.  in  other  mineral 
4ads  and  aqua  regia.  Sol.  in  cone.  KOH-f-Aq. 
^oi  amorphous  Si  is  ignited,  it  becomes 
ttsol.  in  BT  and  KOH+Aq. 

Amorphous  Si  is  sol.  in  aqua  regia  and  in 
►  mixture  of  HNO,  and  HF.  (Vigouroux- 
^oisBan,  C.  R.  1895,  laa  367.) 

Insol.  in  liquid  CO,.  (Buchner,  Z.  phys. 
:h.  1906,  64.  674.) 

Insol.  in  liquid  NH,.  (Gore,  Am.  Ch.  J. 
898.  90.  830.) 

OrofMic,  Sol.  in  HNO,+HF.  (Ber- 
dius,  A.  49.  247.) 

CryttaOine.  Insol.  in  all  acids,  except  a 
lixture  of  HF  and  HNO|.  Sol.  in  moderately 
one.  KOH-f  Aq  even  when  cold.    (Deville.) 

Although  it  li^  b^n  generally  understood 
hat  crystallised  Si  is  not  attacked  by  HF, 
i  is  now  foimd  that  this  applies  only  to  HF-f- 


Aq.  Gaseous  HF  readily  attacks  cryst.  Si. 
(Newth,  C.  N.  1896,  72.  287.) 

Si  oryst.  from  Ag  is  incompletely  sol.  in 
HF.  According  to  the  temp,  to  which  the 
Ag  Si  mixture  has  been  heated,  the  following 
percentages  ojf  Si  are  dissolvea  in  HF:  970% 
68.02%;  1160%  27.66%;  1260%  19%:  1470% 
16%.  (MoisBan  and  Siemens,  C.  R.  1904, 
188.  667,  1300.) 

Insol.  in  liquid  NH,.  (Gore,  Am.  Ch.  J. 
1898,  20.  830.) 

Silicon  amide,  Si(NH,)«. 

Unstable;  decomp.  by  H,0  and  partially 
decomp.  by  HNO,;  sol.  in  most  organic  sol- 
vents.   (Lengfeld  Am.  Ch.  J.  1899,  21.  531.) 

Decomp.  by  H,0;  insol.  in  liquid  NH,. 
(Vigouroux,  C.  R.  1903,  186.  1670.) 

Silicon  (riboride,  SiB,. 

Slowly  attacked  by  HNO,.  Decomp.  by 
hot  cone.  H,S04  or  fused  KOH.  (Moissan, 
C.  R.  1900,  181.  142.) 

Silicon  Aexaboride,  SiB,. 

Readily  attacked  by  HNO,.  Slowly  de- 
comp. by  hot  cone.  H2SO4.  Not  attacked  by 
fused  KOH.    (Moissan,  C.  R.  1900, 131. 142.) 

Silicon  (ribromide,  Si,Br6. 

Decomp.  by  KOH-fAq.  (Friedel  and 
Ladenburg,  A.  203.  253.) 

HSiBr,.   See  Silicobromoform. 

Silicon  tetrahronddet  SiBr4. 

Rapidly  decomp.  by  H,0;  decomp.  in  sev- 
eral days  by  H,S04.    (Friedel  and  Ladenburg, 

A.  147.  362.) 

Silicon  bromide,  Si,Brs. 

(Besson,  C.  R.  1910,  161.  1056.) 
Si3rio.    (Besson.) 

Dtsilicpn  hydrogen  psntobrcinide,  HSi^Brt  or 
Si,Br,  (?). 
Decomp.  by  H,0.    (Mahn,  Zeit.  Chcm.  (2) 
6.  279.) 

Silicon  teirahTomide  ammonia,  SiBr^,  6NH1. 
Decomp.  by  H,0.    (Lay,  Dissert.  IMO.) 
SiBr4,  7NH,.    Decomp.  by  II jO.    (Besson^ 

C.  R.  110.  240.) 

Sflicon  bromoiodide,  SilBra. 
Decomp.  by  H,0.    Sol.  in  CSj,    (Fnodi!!, 

B.  2.  60.)  , 
SiBr,I,.    As  above.    (F.) 

SiBrI,.    As  above.    (F.)  J 

1 
Silicon  bromosulphide,  SiSBrs. 

Decomp.  in  moist  air.  ViolenUy  deiwmp, 
by  H,0.  Sol.  in  CS,  and  mfigrgra^jl^ sol- 
vents.   (Blix,  B.  1903,  36.  &l¥5^'^S'^ 
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Silicoo  carbide,  SiC. 

Very  stable;  insol.  in  HtSO*  and  HNO,; 
sol.  in  fused  KOH  at  red  heat.  (Moissan, 
Bull.  Soc.  1894   (3)  11.  997.) 

Cryst.  modification.  Insol.  in  acids;  sol. 
in  fused  alkalies.  (Moissan,  C.  R.  1893,  117. 
427.) 

Insol.  in  all  acids;  sol.  in  molten  alkalies. 
(Muhlhaeuser,  Z.  anorg.  1894,  6.  116.)  . 

See  Silundum. 

Silicon  «ti&chloride,  SiCls  (?). 

Decomp.  by  HsO.  (Troost  and  Haute- 
feuiUe,  A.  eh.  (5)  7.  463.) 

Silicon  trichloride,  SisC*. 

Decomp.  by  HjO  and  alkalies.  (Troost  and 
HautefeuiUe,  A.  ch.  (5)  7.  459.) 

SiHCls.    See  Silicochloroform. 

Silicon  totrochloride,  SiCU. 
Decomp.  by  HtO  and  alcohol. 

Silicon  oc^ocbloride,  SisCli. 

"Perchlorsilioopropane."  Decomp.  by  HjO. 
(Gattermann,  B.  1894,  27.  1947.) 

Silicon  chloride,  SiiClio. 

(BeoBon,  C.  R.  1909. 149.  36.) 

SiiClj.  'Terchlorsilicobutane."  Deoomp. 
by  HiO.    Fumes  in  the  air.    (Besson.) 

Si«Cl]4.  "Perchlorsilicohejcane."  Decomp.. 
by  H,0.    (Besson,  C.  R.  1909, 148.  841.) 

Silicon  trichloride  ammonia,  SisCU,  5NHs. 

Slowly  decomp.  by  HtO.  (Besson,  C.  R. 
110.  516.) 

SOicon  tetrachloride  ammonia,  SiCU,  6NHi. 
Decomp.  by  H2O.    (Persoz,  A.  ch.  44.  319.) 

Silicon  tetrachloride  hydrazine,  SiCU,  4NsH4. 
Extremely   hygroscopic   and   quickly    de- 
comp. by  H2O.    (Lay,  Dissert.  1910.) 

Silicon  chlorobromide,  SiCUBr. 

Decomp.  by  HjO.  (Friedel  and  Laden- 
burg,  A.  146.  187.) 

SiCljBri.  As  above.  (Friedel  and  Laden- 
burg.) 

S&r,Cl.  Decomp.  by  H,0.  (Reynolds, 
Chem.  Soc.  61.  590.) 

Silicon   chlorobromide   ammonia,   2SiClsBr, 
IINH,. 
Deomp.byHA    (Besson,  C.  R.  112. 788.) 
SiCljBr,,  5NH,.    As  above.    (B.) 
2SiClBra,  UNHa.    As  above.    (B.) 


Silicon  chloroiodide,  SiClsI. 
Decomp.  by  H,0.    (Besson,  C.  R.  112. 611.) 
SiCWa.    As  above.    (B.) 
SiClI,.    As  above.    (B.) 

Silver  chloroiodide  ammonia,  2SiCUI,  llNHs. 

(Besson.) 
SiCl,!,,  5NH,. 

Silicon  chloronitride,  SiiNsCh. 
(SchOtzenberger,  C.  R.  92.  1508.) 

Silicon  chloiosulphide,  SisCltSs. 

Decomp.  violently  by  HjO.  Sol.  in  CCi 
(Be«son,  C.  R.  118.  1040.) 

SiSCls.  Violently  decomp.  by  HtO;  soL  it 
CS,.    (Blix,  B.  1903,  36.  4223.) 

Silicon  dtfluoride,  SiFs(?). 

Decomp.  by  H,0  or  NH4OH  -f  Aq.  (Trooe 
and  HautefeuiUe,  A.  ch.  (6)  7.  464.) 

Silicon  tetmfluoride,  SiF4. 

Abundantly  absorbed  by  H|0  wiUi  deeomp 

100  pts.  HsO  absorb  140.6  pts.  &F4  in  24 
hours  (Berzelius);  124.1  pts.  S1F4  in  24  ham 
(Davy). 

Absorbed  abundantly  by  HNOj+Aq 
(Kuhhnann,  A.  89.  319.) 

Absorbed  abundantly  by  alcohol,  witbom 
separation  of  silicic  acid,  if  the  alcohol  con- 
tains less  than  8%  of  wat^. 

Sol.  in  cone.  HF+Aq.  Absorbed  bj  ether. 
81.  sol.  in  naptha,  and  oil  of  turpentme. 

Silicon  hydrogen  fluoride,  HsSiFe. 
See  Fluosilicic  acid. 

Silicon  fluoride  with  MF. 
See  FluosHicate,  M. 

Silicon  fluoride  ammonia,  SiF4,  2NHs. 
Decomp.  by  HjO.    (Davy.) 

Silicon  hydride,  SiH4. 

Insol.  in  HjO.  Decomp.  by  KOH+M 
Not  changed  by  NH40H-f  Aq,  H,904-i-A<i, 
or  HCl-fAq. 

Si,H,.    "  Silicoacetylene." 

Sol.  in  20%  NaOH+Aq.  with  cTohit»« 
of  H.    (Bradlev,  C.  N.  1900,  82.  149.) 

Si,H«.  "SiUcoethane."  (LebcAU,  C.  B. 
1909    148.  44.) 

SI.'  sol.  in  H2O.  Best  solvent  is  elbyi 
orthosilicate.  (Moissan,  Bull.  Soc  19W5, 
(2)  29.  443.) 


Silicon  chlorohydrosulphide,  SiCUSH.  Silicon  nitrogen  hydride,  SiHN. 

Decomp.  by  H,0  or  alcohol.    (Pierre,  A.  ch.       Decomp.  by  H,0  and  NaOH.    (Raff,  B. 
U.  286.)  1 1905,  38.  224llt)^ed  by  V^OOglC 
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Silicon  hydroxide,  SiOs,  xHiO. 
Sm  Silicic  acid. 
SitHsOi.    See  Silicooxalic  acid. 
SiiHsOa.    See  Silicoformic  anhydride. 
Si4H40t.    See  Silicone. 

Silicon  imide,  (Si(NH)s. 

Decomp.  by  HjO.  (Vigouroux,  C.  R. 
1903,  186.  1671.) 

Silicontfiimide,  Si(NH)s. 

Decomp.  by  HsO  with  evolution  of  much 
heat.    (Blix,  B.  1903,  36.  4224.) 

Silicon  imide  hydrochloride,  Si(NHs)s,  2HC1. 
Rather  st^le  in  air.    (Blix,  B.  1903,  86. 
4225.) 

Sflicon  duodlde,  Sils. 

Insol.  in  CS,,  CHCli,  C»Ht,  and  SiCU. 
(Friedel  and  Ladenbuig,  A.  803.  247.) 

Silicon  <riiodide,  Sisl«. 

Decomp.  with  HjO  even  at  0*. 

100  pte.  CSi  dissolve  19  pts.  SijI,  at  19**; 
26  pts.  Siilf  at  27*.  (Friedel  and  Ladenbuig, 
Bull.  Soc.  (2)  12.  92.) 

Hl^If.    See  Silicoiodoform. 

Silicon  (etroiodide,  Sili. 

Decomp.  by  H3O.  Acts  on  alcohol  and 
ether. 

1  pt.  CSj  dissolves  2.2  pts.  Sili  at  27"*. 
(Friedel,  A.  149. 96.) 

Silicon  nitride,  SiN. 

Partially  decomp.  by  boiling  with  cone. 
H,S04. 

Not  attacked  by  dlL  acids  with  the  excep- 
tion of  HF.    Decomp.  by  HF. 

Partially  decomp.  by  boiling  with  alkalies + 
Aq^    r  Weiss,  Z.  anorg.  1910,  65.  89.) 

SifNs.  Partially  decomp.  by  boiling  with 
cone.  H,SO«. 

Not  attacked  by  dil.  acids  with  the  ex- 
ception of  HF.   Decomp.  by  HF. 

Partially  decomp.  by  Doilmg  with  alkalies + 
Aq.    (Weiss,  Z.  anorg.  1910,  65.  89.) 

8i,N4.    Not  attacked  bv  H,0. 

Partially  decomp.  by  boiling  with  cone. 
HtSO*. 

Not  attacked  by  dil.  acids  with  the  excep- 
tion of  HF.    Decomp.  by  HF. 

Partially  decomp.  by  boiling  with  alkalies -h 
Aq.    (Weiss,  Z.  anorg.  1910,  65.  89.) 

Silicon  nitrimide,  SisNiH. 

"Klicam." 

Sol.  in  HF,  and  rapidly  in  KOH+Ao. 
(Schutsenberger,  C.  R.  92.  1508.) 

Decomp.  by  cold,  more  rapidly  by  hot  HjO 
and  much  more  rapidly  by  alkalies.  Sol.  in 
HF-fAq.  Not  attacked  by  HNOi.  Decomp. 
by  cone.  HjSOi.     (Lay,  Dissert.  1910.) 


Not  decomposed  by  HjO. 
Sol.   in   hot   alkalies -j-Aq  with   decomp. 
(Blix,  B.  1903,  86.  4227.) 

Silicon  eubojidt,  SitOs. 

(Honigschmid,  M.  1909,  30.  509.) 

Silicon  monoxide,  SiO. 

Much  less  easily  sol.  in  HF-f-Aq  but  more 
easily  sol.  in  alkahes  -f- Aq  than  SiOi.  (Potter, 
C.  C.  1907,  n.  1952.) 

Silicon  dioxide,  SiOs. 

See  clUo  Silicic  acid. 

(a)   CryetaOtne.    Min.   QuarUf   Tridymite, 

Insol.  in  HjO,  and  acids,  except  HF. 

SI.  sol.  in  boiling  K,CO,-f-Aq,  and  KOH-f- 
Ao;  see  below. 

Insol.  in  cold  KOH-f-Aq;  extremely  slowly 
sol.  in  boiling  KOH+Aq.    (Fuchs.) 

Sol.  in  HF  with  formation  of  SiFi  and  HiO. 

Insol.  in  sugar -f-Aq,  contrary  to  assertion 
of  Verdeil  and  Rissler.  (Petzholdt,  J.  pr. 
60.  368.) 

(6)  AmorphoiM.    Min.  Opcdf  etc. 

Insol.  in  H2O,  and  acids  except  HF. 

100  pts.  H2O  containing  CO2  dissolve 
0.078  pt.  amorphous  SiOs  (Maschke);  0.0136 
pt.  (Struckmann). 

100  pts.  cold  HCl-f-Aq  of  1.088  sp.  gr.  dis- 
solve 0.017  pt.  SiO,.  (Struckmann.)  100 
pts.  HCl+Aq  of  1.115  sp.  gr.  dissolve  in  the 
cold  0.009  pt.  SiO,,  and  0.018  pt.  on  boiling. 
100  pts.  NH40H+Aq  (containmg  10%  NH,) 
dissolve  0.017  pt.  quartz  and  0.38  pt.  ignited 
SiO,.    (Pribram,  Z.  anal.  6. 119.) 

Sol.  in  boiling  K,COi  or  NajCOj-f  Aq, 
separating  out  on  cooling  as  a  gelatinous 
mass.  (Pfaflf,  Schw.  J.  29.  383.)  The  differ- 
ent forms  of  SiO,  have  different  degrees  of 
solubility  in  K,CO,-|-Aq.  Unignited  amor- 
phous SiO,  from  SiF4  diiolves  most  readily, 
then  come  opal,  ignited  amorphous  SiO,, 
fused  SiO,,  and  tridymite;  quartz  powder  is 
the  most  difficultly  soluble.  (Rose.)  A 
similar  behaviour  is  shown  to  KOH-f  Aq. 

Opal  is  much  more  sol.  in  KOH-f-Aq  than 
quartz,  and  hyalite  is  the  least  sol.  of  the 
varieties  of  opal.    (Fuchs.) 

Opal  is  easily  sol.  in  KOH-|-Aa,  even  after 
ignition.    (Schaffgotsch,  Pogg.  68.  147.) 

Rammelsberg  (Pogg.  118.  177)  made  the 
following  ^meriments  on  the  solubility  of 
SiO,  in  KOH + Aq.  The  KOH  -f  Aq  used  con- 
tained 1  pt.  KOH  to  3  pts.  H,0.  1  pt.  of 
the  powdered  mineral  was  boiled  half  an  hour 
in  a  silver  dish  with  such  an  amount  of  the 
KOH-f  Aq  that  20  pts.  KOH  were  present. 

7.75%  of  milky  white  quartz  was  dissolved 
by  repeating  the  above  process  three  times. 
12.8-15%  of  gray  homstone  was  dissolved 
by  twice  boiling;  2.43%  of  moderately  findy 
powdered  agate  of  2.661  sp.  gr.  was  dissolved 
by  once  boiling;  9.7%  of  unignited  hyalite 
remained   undissolved   after   thrice  boiling; 
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21%  ol  i|;nited  hyalite  remained  undissolved 
after  thnce  boiling;  7.21%  of  semi-opal  of 
2.101  sp.  gr.  remained  undissolved  after 
thrice  boiling;  18.6-19.2%  of  impure  semi- 
opal  of  2.101  sp.  gr.  remained  undissolved 
i^ter  thrice  boilmg;  79.9%  of  chalcedony  of 

2.624  sp.  gr.  remained  undissolved  after 
thrice  boiling;  6.12%  of  chalcedony  of  2.567 
sp.  gr.  remained  undissolved  after  fourth 
boiling;  14.4%  chrysophrase  of  2.623  sp. 
gr.  remained  undissolved  after  once  boiling; 
49.41%  of  chrysophrase  of  2.635  sp.  gr.  re- 
mained undissolved  after  thrice  boiling; 
6.62%  of  flint  of  2.603  sp.  gr.  remained  un- 
dissolved after  twice  boiling;  38.1%  of  fire- 
opal  of  2.625  sp.  gr.  remained  undissolved 
after  fourth  boiling;  26.6%  of  fire-opal  of 

2.625  sp.  gr.  remained  undissolved  after 
fifth  boiling. 

Insol.  in  liquid  CDs.  (BQchner,  Z.  phys. 
Ch.  1906,  54,  674.) 

Insol.  in  acetone.  (Xaumann,  B.  1904, 
37.  4329.) 

The  solubility  of  crystals  of  quartz  on 
different  faces  m  HF  has  been  determined 
by  Lebrun.    (Belg.  Acad.  Bull.  1918, 953.) 

Silicon  thorium  oxide. 
See  Silicate,  thorium. 


Silicon  zirconium  oxide. 
See  Silicate,  zirconium. 

Silicon  oxychloride,  SizOCU. 

Decomp.  by  H3O  and  alcohol.  Miscible 
with  CS,,  S1CI4,  CCI4,  CHCU,  or  ether. 
(Friedel  and  Ladenburg,  A.  147.  355.) 

Si40,Clio;  SiiOiCl.;  SigOioCl,,;  (Si,0|Cl,)n. 

Si407Cl|.  Sol.  in  above  oxychlorides. 
(Trooit  and  Hautefeuille,  Bull.  Soc.  (2)  35. 
360.) 

OH 
Silicon  oxyfluorhydrin,  SisOtp    ' 

(Landolt,  A.  Suppl.  4.  27.) 

Silicon  selenide,  SiSes. 

Decomp.  by  H,0  or  KOH-f-Aq.  (Sabatier, 
C.  R.  113.  132.) 

Silicon  sulphide,  SiSi. 

Sol.  in  H2O  with  decomp.  Acts  on  alcohol 
or  ether  in  the  cold.  (Fremy,  A.  ch.  (3)  38. 
314.) 

SiS.  Decomp.  by  HjO;  easily  sol.  in  dil. 
alkaliea.  (Schtitzenberger,  Bull.  Soc.  (2)  38. 
56.) 

Silicon  sulphodiamide,  SiSCNHi)}. 

Slowly  decomp.  in  the  air.  Insol.  in  cold 
liquid  NH,.    (BUx,  B.  1903,  36.  4219.) 

Silicon  sulphobromide. 
See  Silicon  bromosulphide. 


Silicon  sulphochloride. 
See  Silicon  chlorosulphide. 

SiUcon  sislphourea,  SiS(NHs)t. 
Slowly  deconip.  in  air. 


Decomp.  by  HtO. 
Insol.  in  cold  liquid  NHt. 
36.  4219.) 


(Blix,  B.  1903, 


Silicone,  Si4H40|. 

Insol.  in  H^O^  but  gives  off  hydrogen  when 
warmed  therewith.  Not  attacked  by  chknne 
or  nitric  or  sulphuric  acids  even  on  heating, 
but  is  gradually  sol.  in  HF.  Decomp.  bj 
alkalies,  even  by  the  most  dil.  NH^QH+Aq, 
with  greatest  violence  and  evolution  of  beat 
and  hydrogen  gas.  Insol.  in  alcohol,  SiCU 
PCI,,  or  CS,.    (W6hler.  A.  127.  257.) 

HtSiiOs.  Decomp.  oy  HtO  and  by  dil 
acids.  Violently  decomp.  by  fuming  HNOj 
Not  attacked  by  oonc.  H1SO4.  Very  sknrh 
decomp.  by  oonc.  HCl,  rapidly  by  alkalie6+ 
Aq  and  by  p3rridine.  (Honigschmid,  M. 
1909,  30.  509.) 

Insol.  in  H,0,  alcohol.  SiCU,  PCU,  and 
CSs.  Not  attacked  by  acids  except  HF. 
(Donath  and  Liesner.  C.  C.  1909,  II.  1707.J 

HiiSii(^tj  Scarcely  attacked  by  adds, 
but  easily  decomp.  by  hot  HjO,  NaOH+Aq 
etc.  but  not  by  NH^OH+Aq.  (Kott>,  Z, 
anorg.  1909,  64,  353.) 

HioSiioO,.    (Kolb.) 

HsSisOi,.    AsHisSiioOi.     (Kolb.) 

SnicomMozalic  add,  Si(OH),(SiO.OH),. 

Insol.  in  cold  H/),  decomp.  by  hot  H/) 
(Gattennann,  B.  1899,  32.  1116.) 

Silicoozalic  add,  SiiH^4«Si/)s(0H)>. 

Decomp.  by  bases  with  evolution  of  hydro- 
gen. Takes  up  HNOa  to  form  compound, 
but  not  HCl  or  HtSOi.  (Trooet  and  Haat^ 
feuiUe,  A.  ch.  (5)  7.  463.) 

Silicophosphoric  add,  SiOt,  P^i. 

Slowly  decomp.  by  HjO.  Unchanged  bx 
alcohol.  Exists  also  in  two  modificatiou 
which  are  not  attacked  by  HiO.  (Haut^ 
feuille  and  Margottet,  C.  R.  99.  789.) 

SiOs,  2PiOi+4H,0.  Decomp.  by  moist 
air.  Sol.  in  HjO  at  0",  but  decomp.  by  wann- 
ing to  ordinary  temp.  (Hautefemlle  and 
Margottet,  C.  R.  104. 56.) 

Caldum  silicophotiduite. 
See  Phosphate  silicate,  caldum. 

Silicostannic  add. 

Caldum  silicostannate,  Ca(Si,Sn)Oa. 

Not  attacked  by  adds,  KHSO«,  or  alkalka 
-hAq.    (Bourgeois,  Bull.  &^^4T.  297J  / 
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Silicodecitungstic  add,  HsWK0iOM+ 
3H,0=4H,0,  SiO,,  10WO,-f-3H/). 

Sometimes  sol.  in  HsO,  but  usually  sep- 
arates out  gelatinous  silica.  (Marignac,  A. 
ch.  (4)  8.  55.) 

See  at$o  Silicoduodecitungstic  acid. 

Ammonium   silico^ieatungstate, 
(NH,),WioSiO«-f-8H,0. 

Sol.  in  4.5  jpts.  H^O  at  18*.  Very  sol.  in 
hot  HsO.      (Marignac,   A.   ch.    (4)   8.   59.) 

(NH4).H,W,oSiO«,-f-9HaO.    (Marignac.) 

Ammonium  potassium , 

(NH4)*K4HSiW,oOa6  -f-  15H,0. 
(Marignac.) 

Barium ,  Ba4SiW,oOM+22H20. 

Precipitate.    Insol.  in  HsO.     (Marignac.) 

Potassium    ,    KaSiWiaOi«-f-17H,0. 

Sol.  in  H2O.    (Marignac.) 
K«K,SiW,oO«+8H,0.       Sol.     in     H,0. 
(Miuignac.) 

Potassium silicotungstate  (?), 

KaSiWnO„+14H,0. 
K4H4SiWi,O»+10H,O.      (Marignac.) 


Silver ,  AgsWuSiOM+SHjO. 

Not  appreciably  sol.  in  cold  HiO. 
nac,  A.  ch.  (4)  8.  65.) 


(Marig- 


Silicotuiigstic  add   or  Silicodtiodeci- 
tnngstic  add,  H^iWi^u. 

(H^iWioOM,  according  to  Copaux.  (Bull. 
Soc.  1908,  (4)  8.  101.) 

+20H,0.  Sol.  in  HiO:  very  sol.  in  alcohol: 
b^iaves  with  ether  as  tne  acid  with  22H|0 
(Marignac,  A.  ch.  (4)  8.  10.) 

+22H,0.     Solubility  as  acid  with  29H,0. 

100  pts.  deliquesce  with  13  pts.  ether.  To 
this  mixture  20-25  pts.  of  ether  can  be  added, 
but  a  further  quantity  no  longer  mixes  with, 
but  floats  above  the  mixture.  Ethereal  solu- 
tion is  misdble  with  HiO.  Ether  is  taken  up 
hy  a  saturated  aqueous  solution  with  evolu- 
tion of  heat,  imtil  the  volume  has  become 
doubled;  more  ether  floats  on  the  mixture. 
By  wanning  the  latter  a  liquid  separates  out 
which  forms  a  layer  between  the  two  original 
layers.  Alcoholic  solution  of  the  acid  mixes 
with  an  equal  vol.  of  ether,  but  on  adding 
more  ether  a  cone,  ethereal  solution  separates 
as  a  syrupy  layer.  (Marignac,  A.  ch.  (4)  8. 
8.  10.) 

-i-29HsO.  Efflorescent.  Sol.inHsO.  Sat- 
urated solution  at  18**  contains  1  pt.  crystal- 
lised add  to  0.104  pt.  H,0.  and  has  2.843  sp. 
gr.  Melts  in  crystal  HjO.  Easily  sol.  m 
absolute  alcohol  and  anhydrous  ether. 

-fzHjO.    (Drechsd,  B.  1887,  20.  1452.) 


Aluminum  silicotungstate,  AliHis^SiWnO^s)! 
+75H,0. 

Not  deliquescent;  very  sol.  in'  HsO. 
(Marignac). 

Al4(SiWn04o)i +60H,0.  ( Wyrouboflf. 

Chem.  Soc.  1897,  72,  (2)  174.) 

-|-87H,0.    (Wyrouboflf.) 

+93HjO.   Very  efflorescent.    (Wyrouboff.) 

Aluminum  ammonium , 

Al4(NH4)i.(SiW„04,),+75H,0. 
Sol.  in  HjO.    (Marignac.) 

Ammonium    ,    basic,     (NH4)4SiWn04o 

4NH40H-f-14H,0. 
(Wyrouboflf,  Chem.  Soc.  1897,  72.  (2)  174.) 

Ammonium ,  (NH4)8SiW„04i+16H,0. 

Very  sol.  in  hot  HjO.  (Marignac,  A.  ch. 
(4)  8.  17.) 

(NH4)4H4SiW,204i-f-6H,0.  Less  soluble  in 
HjO  than  the  preceding  salt.    (Maiignac.) 

(NH4)4SiWi,04o+8HaO.  (Wyrouboflf, 

Chem.  Soc.  1897,  72.  (2)  174.) 

Barium ,  Ba2H4SiW„0«-f-14H,0. 

Sol.  in  H,0. 

-f-22H|0.  Gradually  efflorescent.  (Marig- 
nac.) 

Sol.  in  cold  H2O,  1  : 0.7  pts.  .  (Copaux,  Bull. 
Soc.  Min.  1906,  29.  80.) 

Sol.  in  4  pts.  cold  HjO.  (Wyrouboflf,  Bull. 
Soc.  Min.  1896,  19.  278.) 

Ba4SiWi20«-|-27H,0.  Nearly  insol.  in 
cold,  si.  sol.  in  hot  HjO.    (Marignac.) 

Ba8SiWi,04o+16H20.    (Wyrouboflf.) 

Barium   potassium   \    BaiK2SiWi204o-f- 

I7H2O. 
(Wyrouboflf,  Chem.  Soc.  1897,  72.  (2)  176.) 

Barium    sodium    ,    NaiBaiSiWi20,.2-h 

28H2O. 

H2O  gradually  dissolves  out  sodium  silico- 
tungstate. 

Cadmium   ,  Cd,SiWi,04o+23H,0,  and 

-h27H20. 

(Wyrouboflf.) 

4CdO,  3(SiO,,  12WO,)-f4H20.  (Wyrou- 
boflf.) 

CsBsium ,  Cs8SiWi2042. 

100  pts.  H,0  dissolve  only  0.005  pt.  at  20°; 
0.52  pt.  at  100^ 

Completely  insol.  in  alcohol,  and  HCl-f-Aq. 
Somewhat  sol.  in  dil.  NH40H+Aq.  (Godef- 
froy,  B.  9.  1363.) 


Cadmium    hydrogen    — 
H<SiWi/),o-f-42H20. 


2Cd2SiW,204o, 

(Wyrouboflf.)        Digitized  by  V^OOglC 
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Calcium  silicotungstate,  CaiH4SiWi}04i+ 
2QH80. 

Not  deliquescent.  Extremely  easily  sol. 
in  H|0.    (Marignac.) 

CajSiWijOw+lS,  24  and  27H2O.  (Wyrou- 
boflf.) 

Calcium  silicotungstate  nitrate,  CasSiWis04o» 
Ca(NO,),-fl5H80. 

(Wyrouboff.) 

Cerous ,  Ce8SiW,iO40+27H,O. 

rWyrouboff.) 

Ce,SiWi/)4o,  CeH,SiWi20/o+34H,0. 
rWyrouboff.) 

Chromium ,  Cr4(SiWi,04o)i+60,  87  and 

93H,0. 
(Wyrouboff.) 

Cupric ,  Cu8SiW,iOio+18, 27  and  29H80. 

Very  efflorescent.    (Wyrouboff.) 

Didymium- — ,  Di,SiWi,04o-f-26  and  27H,0. 

(Wyrouboff.) 

Di,SiW„0<o,  DiH,SiW,i04o-f-34H,0. 
(Wyrouboff.) 

GaUium  ,  Ga4(SiW,204o)i+60,  87,  and 

93H,0. 
(Wyrouboff.) 

Gludnum ,  Gl4(SiW„04o)»+45,  87  and 

93H,0. 
(Wyrouboff.) 

Indium ,  ln,0,,  H,0,  2(SiO,,  12W0,)  + 

40H/). 

(Wyrouboff.) 

2In,0,,  3(SiO,,  12WO,)+63  and  93H2O. 
(Wyrouboff.) 

Iron  (ferric)  ,   Fe4(SiW,204o)i+60  and 

93HaO. 
(Wyrouboff.) 

Lanthanum ,  La,SiWii04o+27H80. 

Efflorescent.    (Wyrouboff.) 
La2SiWi,Oio.LaH.SiWirf)4o+34H,0. 
(Wyrouboff.) 

Lead ,  basic,  Pb,SiW„04o,  2PbO+20H,O. 

SI.  sol.  in  H,0.    (Wyrouboff.) 

Lead ,  Pb,SiW„04o+21  H,0. 

Sol.  inHjO.    (Wyrouboff.) 

Lithium  ,  Li,0,  SiO,,  12WOa+14  and 

24H,0. 

(Wyrouboff.) 

Magnesium ,  Mg2H4SiW»0«-|-  16H/). 

Stable  on  the  air.    (Marignac.) 


Mercurous  sillcotuogstate,  basic, 
Hg4SiW,/)4o,  2Hg,0-f-5H/). 
Insol.  inH,0.   Insol.  in  dil.  HNO|.   Slowly 
sol.  in  cone.  warm.  HNOi.    (Wyrouboff.) 

Mercurous ,  HgsSiWii04i. 

Insol.  in  H,0.  Scarcely  soJ.  in  dil.  HNO1+ 
Aq.    (Marignac,  A.  ch.  (4)  3.  43.) 

Mercuric ,  Hg^iW„O40+15HA 

Very  sol.  in  HsO.  Solution  decomp.  oo 
boiling.    (Wyrouboff.) 

Potassium ,  basic,  K4SiW„04»,  4K0H+ 

12H,0. 
1  pt.  is  sol.  in  10  pte.  HtO  at  18'*.    (Wyrou- 
boff.) 

Potassram ,  KiSiW„04j+14H,0. 

Sol.  in  10  pts.  HsO  at  18'',  and  less  thao 
3  pts.  at  100"*.    (Marignac.) 

+2OH3O.  Much  less  sol.  in  cold  than  hoi 
HfO.  Extremely  sol.  in  hot  HjO.  More  soL 
than  above  comp.    (Marignac.) 

K4H4SiWi,04j+7H,0.  Solubility  as  pre^ 
ceding  salt. 

K4H4SiW„04i+16H/).  Sol.  in  3  pts.  H^> 
at20^ 

K«Hw(SiW„04i)i-f-25H,0.  Decomp.  by 
dissolving  in  H)0.    (Marignac.) 

K4SiW„0  0+6  and  15H,0.    (Wyrouboffj 

K4SiWi,04o,  K,H,SiW,/)40+29H,O. 
(Wyrouboff.) 

Rubidhmi ,  Rb,SiW,/)4i. 

Sol.  in  145-150  pts.  HsO  at  20''  and  in  19-20 
pts.  at  lOO*'.    Insol.  in  alcohol:  difficultly  «l 
m  acidified,  but  extremely  easily  in  anmioob- 
cal  H,0.    (Godeffroy.  B.  9.  1363.) 
Rb,H,SiW,/)4o+5H,0.    (WyroubtrfT.) 
Rb4SiW„04o,  Rb,H,SiW,o04o+22H,0. 
(Wyrouboff.) 

Silver ,  Ag4H4SiW,2042+7H/). 

Very  si.  sol.  in  HjO;  sol.  in  dil.  HN0,-l- 
Aq.    (Marignac.) 

SI.  sol.  in  H,0.    (Wyrouboff.) 


,  basic,  Na4SiW„04#,  4Na0HT 


Sodium  — 
5H,0 
(Wyrouboff.) 

Sodium ,  Na,SiW„0«+7H/). 

The  saturated  solution  at  Id""  contains  0.21 
)t.  HsO  to  1  pt.  of  the  salt  dried  at  100*,  and 
las  sp.  gr."3.05.    (Marienac.) 

Na4H4SiW,,04s + 1 1H,0.    Stable  on  air. 

-flSHsO.    Efflorescent.    (Marignac.) 

NasH^iW,s04i-f-14HsO.  Decomp.  by  dis- 
solving in  HsO.    (Marignac.) 

Xa4SiWijO40-l-14, 16and20HsO.    (Wyroo- 

I  boff.)  Digitized  by  V^OOQIC 
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Sodium  sflicotungstate  nitnte, 

SNaJI^SiWiiO*!,  4NaNO|-f-39H,0. 
Slightly  deliquescent.    (Marignac.) 


Strontiiiiii 

27H,0. 
(Wyrouboflf.) 


,  Sr,SiW„0.o-f-16,  17,  23  and 


nmniuBa ,  Tl,H,SiW„04o-f-9H,0. 

(Wyrouboflf.) 

Thocium 1  basic 

Inaol.  inHjO.    (Wyrouboflf.) 

nullum ,  Th,SiWi/)4o+27H,0. 

Very  sol.  in  HiO.    (Wyrouboflf.) 
Th,SiW„O40,  2H4SiW,o040-f-45H,0. 

(Wyrouboflf.) 

Unmium . 

Thirteen  salts  are  described  by  Wyrouboflf. 

Uranyl . 

Seven,  salts  are  described  by  Wyrouboflf. 

Zinc ,  ZnjSiWitO^o-f-lS,  27  and  29H,0. 

(Wyrouboflf.) 

SiUcovanadiomolybdic  acid. 

Ammimium  silicoTanadiomolybdate, 

3(NH4)jO,  SiO,,  V,0»,  9MoO,-h20H,O. 

Sp.  gr.  of  sat.  solution  containing  0.32016  g. 
alt  in  1  ccm.  at  18**  =  1.21322.  (Friedheim, 
B.  1900,  83.  1624.) 

3(XH4)A  SiO,,  VtO»,  10MoO,+21H,O. 
"^p.  gr.  of  sat.  solution  containing  0.35026  g. 
)f  salt  in  1  ccm.  at  18**  =  1.25275.  (Fried- 
leina.) 

3(NH4)20,  V,0»,  SiOa,  llMoO,-f27H,0. 
>p.  ^.  of  sat.  solution  containing  0.38086  g. 
(alt  in  1  ccm.  at  18^  =  1.29266.    (Friedheim.) 

3(NH4)iO,  V,0»,  SiO,,  15MoO,-f24H,0. 
Ip.  gr.  of  sat.  solution  containing  0.48997  g. 
alt  m  1  ccm.  at  18**  =  1.43761.    (Friedheim.) 

bnmoniiim  potassium ,  (NH4),0,  2K,0, 

SiO,,  V,06,  9MoO,+20H,O. 

Sp.  gr.  of  sat.  solution  containing  0.24021 
[.  salt  in  1  ccm.  at  18**  =  1.17031.  (Fried- 
leim.) 

fXH4),0,  2K/),  SiO,,  V,0»,  10MoO,-f 
{1H,0.  Sp.  gr.  of  sat.  solution  contain- 
Qg  0.25914  g.  salt  in  1  ccm.  at  18**  =  1.19184. 
Friedheim.) 

fXH4)A  2K,0,  SiO,,  V,05,  liMoO,-f 
2B,0.  Sp.  gr.  of  sat.  solution  contain- 
^  0.27914  g.  salt  in  1  ccm.  at  18°  =  1.21378. 
Friedheim.) 

Immonium    xinc    ,    4(NH4)20,    2ZnO, 

2SiO,,  3V,0,,  18MoO.-f  15H,0. 
SI.  soL  in  H,0.    (Blum,  Dissert.  1904.) 


Silicovanadiotungstic  acid. 

Ammonium  aillcoTanadiotungstatey  3(NH4),0, 
SiO,,  V,0»,  9WO,+24H,0. 

Can  be  cryst.  from  H,0.  (Friedheim,  B. 
1902^.  3244,) 

(NH4)iSiV,W,o04o-f-21H,0.  1  cc.  of  sat. 
solution  in  H,0  at  17.5**  contains  0.6652  g. 
of  the  hydrated  salt.  Sp.  gr.  of  this  solution  = 
1.4505.  Decomp.  by  cone,  add  and  alkali. 
(Friedheim.) 

Ammonium  barium  potassium , 

(NH4),K,BaSiV,W,o04o+25H,0. 
SI.  sol.  in  H,0.    Decomp.  by  oonc.  adds 
and  alkalies.    (Friedheim.) 

Ammonium  potassium , 

(NH4)K6SiV,Wio04o-f-23H,0. 
1  ccm.  of  sat.  solution  at  17.5**  contains 
0.5072  g.  of  the  salt.  Sp.  gr.  of  the  solution 
at  20*^  =  1.3462.  Can  be  cryst  from  H,0. 
Decomp.  by  cone,  adds  and  alkalies.  (Fried- 
heim.) 

Barium ,  BaaSiV,Wio04o+28H,0. 

1  ccm.  of  the  sat.  solution  in  H,0  at  17.5** 
contains  0.0384  g.  of  the  salt.  Sp.  gr.  of  the 
solution  =  1.0307.  Decomp.  by  cone,  adds 
and  alkalies.    (Friedheim,  B.  1902,  85.  3245.) 

6BaO.  2SiO,,  3V,0»,  18WO,+50H,O. 
SI.  sol.  m  H,0.    (Friedheim.) 

7BaO.  2SiO,,  3V,0»,  18WO,-f-83H,0. 
SI.  sol.  m  H,0.    (Friedheim.) 

Potassium ,  K«SiV,W,flO40-f22H,O. 

Sol.  in  H,0.  Can  be  cryst.  from  H,0 
without  decomp.  Decomp.  by  cone,  adds 
and  alkalies.    (Friedheim.) 

6K,0,  2SiO,,  3V,0»,  18WO,+31H,0.  Sol. 
in  H,0.    (Friedheim.) 

7K,0,  2SiO,,  3V,0,,  18W0,-f  42H,0.  Sol. 
inH,0.    (Friedheim.) 

Sodhmi ,  Na«SiV,W,o04o-f-29H,0. 

Very  sol.  in  H,0.  Decomp.  by  cone  adds 
and  aikalies.    (Friedhdm.) 

Silundum,  SitCy. 

Not  attacked  by  hot  CI  or  cone.  adds. 
(Amberg,.Z.  Elektrochem.  1909,  15.  725.) 

Silver,  Ag. 

Not  attacked  by  HjO.  Absolutely  insoL  in 
HCl  or  HC,H,0,-|-Aq.  (Lea,  Sill.  Am.  J. 
144. 444.)  Easily  sol.  in  HNO, -f  Aq  on  warm- 
ing, if  not  too  cone.  Only  a  minute  trace  ia 
di^olved  in  an  hour  by  cold  dil.  HNO»+Aq  (1 
pt.  HNO,-f  Aq  of  sp.  gr.  1.40  :  10  pts.  H,0). 
(Lea.)  Sol.  in  hot  cone.  H,S04  with  evolution 
of  SO,.  SI.  sol.  in  dil.  H,S04+Aq  (1  .  4),  but 
with  more  dil.  H,S04-|-Aq  the  different  forms 
of  Ag  behave  differently.    (Lea.) 

Sol.  in  Hl-f  Aq  at  ordinary  temperature. 
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Sol.  in  KI  -f-Aq  with  access  of  air.  Sol.  in  hot 
KCN+Aq.    (Christomanos,  Z.  anal.  7.  301.) 

Sol.  in  chromic,  iodic,  chloric  and  bromic 
acids.  Dil.  HsSO^  alone  is  incapable  of  dis- 
solving finely  divided  Ag,  and  the  seeming 
solvent  action  is  due  to  the  oxygen  of  the  air, 
oxygen  dissolved  in  the  acid,  or  derived  from 
some  external  source.  (Hendrixson,  J.  Am. 
Chem.  Soc.  1903,  25.  637.) 

Boiling  HtS04  dissolves  pure  Ag  only  when 
concentration  equals  60^  B.  More  dil.  acid 
dissolves  only  the  impure  metal.  (Pannani, 
Gazz.  ch.  it.  1909,  89.  (2)  234.) 

Slowly  deoomp.  into  AgCl  by  alkali  chlor- 
ides+Aq:  also  by  CuCli,  etc.-f  Ag. 

Somewhat  sol.  in  NH40H+Aq  in  presence 
of  O.    (Lea,  SiU.  Am.  J.  144.  444.) 

Sol.  in  KMn04+dil.  H,S04+Aq.  (Fried- 
heim.  B.  20.  2554.) 

Sol.  in  Fei(S04)»+Aq,  especiaUv  on  heat- 
ing, but  completely  insol.  in  FeS04-f  Aq. 
(Vogel.) 

Insol.  in  liquid  NH|.  TGore,  Am.  Ch.  J. 
1898,  20.  829.) 

AUotropic  farms — (o).  Very  sol.  in  HjO. 
Solution  is  pptd.  by  saline  solutions  or  almost 
any  neutral  substance.  Alkali  sulphates, 
nitrates,  and  citrates  ppt.  it  in  a  sol.  form, 
while  MgS04,  CUSO4.  FeSOi,  NiS04,  KjCr^OT, 
K4Fe/CN)4,  Ba(NO,),,  and  even  AgNO|-f  Aq 
»pt.  it  in  an  insol.  form,  which,  however,  may 
_ie  made  sol.  again  by  treatment  with  many 
substances,  as  Na,B407,  KjSO*,  or  NaiS04-|- 
Aq.  NaNOj-f-Aq  ppts.  the  Ag  from  its  solu- 
tion in  a  perfectly  msol.  form. 

f/3).  The  ppt.  from  aqueous  solution  by 
salts  is  sol.  m  NH40H-fAo.  (Lea,  SUl.  Am. 
J.  187.  476.) 

Many  other  allotropic  forms  exist.    (Lea.) 

Pure  colloidal  silver  is  also  sol.  in  alcohol. 
Schneider,  B.  25.  1164.) 

Entirelv  sol.  in  HjO,  even  when  dry. 
(Schneider,  Z.  anorg.  1894,  7.  339.) 

Silver  acetylide,  AgiCi. 

Sol.  in  KCN  -f  Aq  with  evolution  of  CjHj. 
Decomp.  by  HCl+Aq.  (Arth,  C,  R.  1897, 
124.  1535.) 

Silver  amide,  AgNH}. 

Ppt.;  sol.  in  ammonium  salts +Aq  and  in 
excess  of  potassium  amide.  Sol.  in  liquid 
NH».  Insol.  in  Ag  salts -|-Aq.  (Franklin, 
J.  Am.  Chem.  Soc.  1905.  27.  833.) 

Sol.  in  excess  of  KNHt.  (Franklin,  Z. 
anorg.  1905,  46.  16.) 

SHver  antimonide,  AgzSb  or  Ag4Sb. 

Min.    DiscrasiU,      Sol.    in     HMOj+Aq. 

AgjSb.  Insol.  in  HCl+Aq;  decomp.  by 
HNO|-|-Aq.    (Christofle.) 

Silvei  azoimide,  AgNt. 

Insol.  in  hot  or  cold  H,0  or  dil.  acids;  sol. 
in  cone,  mineral  acids.  Sol.  in  NIl40H-hAq. 
(Curtius,  B.  28.  3023.) 


Silver  bromide,  AgBr. 

Insol.  in  HjO,  or  HsO  acidulated  with 
HNOi,  H,S04,  or  HC,H,0,  between  0*  and 
33°.  If  flocculent  or  pulverulent,  it  is  B&oMy 
sol.  therein  above  33**,  but  if  granular  ooh 
above  50",  and  then  very  slightly.  (Stas,  A 
ch.  (5)  8.  289.)  Ag  can  be  detected  as  A^r 
in  10.000,000  pts.  H,0.    (Stas.) 

Calculated  from  the  electrical  conductivity 
of  AgBr+Aq,  AgBr  is  sol.  in  1,971,658  pt& 
H2O  at  20.2%  and  775,400  pts.  at  38^.  ( HoUe 
man,  Z.  phys.  Ch.  12.  133.) 

By  same  method  Kohlrausch  and  Rose  ca^ 
culate  that  1  1.  HsO  dissolves  0.4  mg.  A^ 
at  18^    (Z.  phys.  Ch.  12.  24C.) 

Solubility  m  H,0  -  0. 109  mg.  per  L  (Prod- 
honune,  J.  chim.  Phys.  9.  519.) 

Solubility  in  H/)=  6.6  XIO-' at  25".  (Good- 
win, Z.  phys.  Ch.  1894,  18.  645.) 

Solubility  of  AgBr  in  H^  at  25""  equak 
8.1X10-^  g.  mols.  per  1.     (Thiel,  Z.  aooff^ 

1900.  24.  57.) 

Aq.  solution  sat.  at  21.1''  contains  0.57  X 
10-*  gr.  equiv.  per  litre.     (Kohlrausch,  C.  C 

1901,  II.  1299.) 

1 1.  H,0  dissolves  0.000137  g.  A«Br  at  25" 
(Abegg  and  Cox,  Z.  phys.  Ch.  19(»,  46. 11.; 

0.84X10-^  g.  are  diasolved  per  liter  of  nx 
solution  at  20^.  (Bdttg«-,  Z.  phya.  Ch.  1903 
46.  603.) 

\  LHsO  diwolves  0.107  mg.  AgBr  at  2V 
(KoWrausch,  Z.  phys.  Ch.  1904,  60.  356 

3.7  mg.  AgBr  are  contained  in  1  liter  of  mi 
solution  at  100*.  (Bdttger,  Z.  phya  CH. 
1906,  66.  93.) 

1  mg.  in  1  1.  of  sat.  solution  at  21**.  (Koki- 
rausch,  Z.  phys.  Ch.  1908.  64.  168.) 

SolubiUty  in  HfO«S.8X10-^  g.  moi 
per  litre  at  25*'.  (A.  E.  Hill,  J.  Am.  Cb«j. 
Soc.  1908,  30.  74.) 

BoiUng  HtO  dissolves  0.000003502  ci  tst 
weight  of  AgBr.  HNO,+Aq  (1%.HN<K 
dissolves  0.00000543  of  its  weight  of  " 
100**  with  si.  decomposition.  The 
is  pptd.  by  AgNOi+Aq  or  HBr  (or  MBr 
Aq,  but  not  completely.  I  pt.  of  A^ 
solution  requires  3  pts.  of  Br  as  MBr 
HBr},  or  of  Ag  as  AgNOi  in  order  to  be  mhi 
precipitated.     (Stas.) 

Not  attacked  by  boiling  HNOi+Aq: 
sol.  in  cone.  HBr  or  HCl+Aq  tUm^ 
Boihng  cone.  HtS04  decomposes  it  (Balart 
hardly  acts  on  it  (Dumas),  dissolves  a  vni 
quantity,  which  is  repptd.  by  HiO  iBcrt 
bus.) 

Very  si.  sol.  in  dil.,  easily  in  cone.  NH/T'I 
-f  Aq.    100  pte.  NH40H-|-Aq  (0,986  sp,  a 
dissolve  0.51  pt.  AgBr  (dried  at  100*)  at  '*n 
and  about  double  that  amount  of  fntt 
pptd.  AgBr.    (Pohl,  W.  A.  B.  4L  267.» 

1  g.  freshly  pptd.  AgBr  is  soL  in  250  0 
10%  NH40H+Aq,  but  insol.  in  an  ammci 
cal  solution  of  AgCl.  (Seiner,  Phaim 
Trans.  (3)  14.  1.)       .    ^.^  ^      ^^  ^_  ^, 

1  g.  AgBr  dissolves  m  8779.4  g.  5%  NHA' 
-f  Aq  (sp.  gr. -0.998)  at  IT.  and  m  28W 
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%   NH40H-|-A(i   (8p.   gr.«0.96)   at   12^ 
ongi,  Gazz.  ch.  it.  IS.  87.) 

k>lubility  of  AgBr  in  NH40H-|-Aq  at  15*. 
G.  mols.  per  1. 


NHi 

AgBr 

8p.  gr.  16.5' 

1.085 

0.0011 

0.9932 

2.365 

0.0031 

0.9853 

3.410 

0.0050 

0.9793 

4.590 

0.0074 

0.9720 

5.725 

0.0101 

0.9655 

(Bodlander,  Z.  phys.  Ch.  1892,  9.  734.) 

Solubility  in  NHiOH-f-Aq  at  0*. 
10  ccm.  of  the  solution  contain  g.  NHt  and 
!?.  Ag  Br. 


«.  NH. 

Mg.  AgBr 

g.  NH« 

Mg.  AgBr 

0.307 

8.0 

2.627 

106.7 

0.488 

9.6 

3.i;26 

156.8 

0.669 

17.2 

3.389 

198.7 

0.829 

21.2 

3.652 

266.9 

1.151 

34.9 

3.722 

288.8 

1.532 

55.7 

3.770 

293.0 

1.809 

72.2 

3.926 

289.2 

1.953 

74.1 

3.995 

285.0 

(Jarry,  A.  ch.  1899,  (7)  17.  364.) 

k>lubility  of  AgBr  in  NH40H-|-Aq  at  25'. 
G.  mols.  per  1. 


NH. 


K1932 
K3849 
).7573 


AgBr 


0.00060 
0.00120 
0.00223 


NHt 


1.965 
3.024 
5.244 


AgBr 


0.00692 
0.01163 
0.02443 


odlfinder  and  Fitti^,  1902,  Z.  phys.  Ch.  89. 
597.) 

Solubility  in  NH40H-|-Aq  at  25*. 


£.  at.  Ag  per  1. 

Mob.  NHi  per  L 

0.00170 

0.450 

0.00159 

0.497 

0.000941 

0.268 

0.00107 

0.273 

0.000391 

0.115 

0.000386 

0.118 

0.000276 

0.0764 

0.000264 

0.0777 

"bitDey  and  Melcher.  J.  Am.  Chem.  Soc. 
1903,  25.  79.) 

k>l.  in  hot  NH4C1+Aq.  Very  si.  sol.  in 
[4  carbonate,  sulphate,  or  succinate +Aq, 
I  still  leas  in  nitrate.  (Wittstein.)  Not 
y  easily  sol.  in  Na«SsOt+Aq  when  sus- 
ded  in  much  H^O,  and  is  separated  out 
in  by  KBr+Aq.  (Field.  C.  N.  3.  17.) 
ol.  in  KCN+Aq.    SI.  sol.  in  cone.  KCl, 


KBr^  NaCl,  NaBr,  NH4CI,  or  NH4Br-f  Aq; 
but  msol.  when  dilute. 

Traces  only  dissolve  in  alkali  nitrates +Aq. 
(Fresenius,  Quant.  Anal.) 

Abundantly  sol.  in  HgCNOi-j-Aq.  100 
ccm.  H}0  containing  10  ccm.  normal 
HK(NO|)t-fAq  dissolve  0.0383  g.  AgBr. 
(Stas.) 

Solubility  of  AgBr  in  Hg(NOi),-|-Aq  at  25'. 
G.  mols.  per  1. 


Hg(NO,), 
HNOi 

AgBr 

«fe<U§;^' 

AgBr 

1 

0.10 

0.05 

0.03660 
0.00873 
0.00639 

0.025 

0.0125 

0.0100 

0.00459 
0.00329 
0.00306 

HNOa  was  present  in  all  cases,  and  it  was 
found  that  there  was  no  difference  in  solubil- 
ity of  AgBr  with  concentrations  between 
O.IN  and  2N  HNOt.  Cryst.  and  amorphous 
AgBr  showed  the  same  solubility.  (Morse, 
Z.  phys.  Ch.  1902,  46.  708.) 

Dithcultly  sol.  in  hot  cone.  AgNO|-f  Aq. 
(Risse,  A.  ill.  39.) 

100  ccm.  of  a  3-N  solution  of  AgNOj  dis- 
solve 0.04  g.  AgBr  at  25''.  Much  less  sol. 
in  AgNO.-fAq  than  Agl.  (Hellwig,  Z, 
anorg.  1900,  25.  176.) 

Solubility  in  AgNOj+Aq. 


Vohimetrio  meaeuremeDts 


AgNOs 


10  g.  made  up  to 
32  g.  rer  100  g. 
of  solution 


10  g.  made  up  to 
70  g.  per  100  g. 
of  solution 


N/IO 
KBr 

Opal- 
eecent 

ccm. 

'at 

0.65 

22^ 

0.72 

35 

0.8 

44 

0.9 

62 

1.0 

67 

1.1 

77 

1.2 

79 

6.0 

37 

8.0 

53 

10.0 

67 

11.25 

72 

12.0 

74 

12.75 

79 

13.5 

82 

15.5 

85.5 

17.5 

90 

G.  AgBr 

retained 
per  100  g. 
AgNOt 


0.129 

0.144 

0.159 

0.178 

0.188 

0.207 

0.226 

1.13 

1.50 

1.88 

2.12 

2.26 

2.40 

2.54 

2.92 

3.29 


Oravimetric  meaaurements  at  14.5® 


O.  AgNOi 


7.326 
8.290 
7.255 
7.35 


Strength 

ccm.  HfO 

of  AgNOi 

7c 

9.32 

44 

7.65 

52 

4.84 

60 

3.95 

65 

G.  AgBr  re- 
tained per 
lOOg.AgNOa 

0.144 

0.1S5 

0.283 
0.365 


(Lowry,  Roy.  Soc.  Proc.  1914,  91.  A,  65) 
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100  g.  KBr  in  cone.  KBr+Aq  dissolve  3019 
mg.  AgBr  at  15**;  95  g-  NaCl+10  g.  KBr  dis- 
solve only  75  mg.  AgBr  at  15°.  (SchierhobB, 
W.  A.  B.  101, 2b.  4.) 


Solubility  in  KBr-fAq  at  25**. 


(Hellwig,  Z.  anorg.  1900,  25.  183.) 

Sol.  in  cone.  KBr  or  NaBr-|-Aq  (Lowig), 
but  less  than  Agl  in  KI+Aq  (Field). 

100  g.  NaCl  in  cone.  NaCl+Aq  dissolve 
474  mg.  AgBr  at  15**;  100  g.  NaCl  in  21% 
NaCl+Aq  dissolve  188  mR.  AgBr  at  IS**. 
(SchierhobB,  W.  A.  B.  101,  2b.  4.) 

Solubility  of  AgBr  in  Na,SOi-|-Aq  at  25**. 
G.  formula  tv^eights  per  1. 


Soi 

Ag 

Sot 

Ag 

0.232 
0.406 
0.448 

0.0025 
0.0023 
0.0023 

0.466 
0.474 
0.675 

0.0053 
0.0056 
0.0084 

(Luther  and  Leubner,  Z.  anorg.  1912, 74. 393.) 

SolubiUty  of  AgBr  in  Na,SOa  at  (?)^ 
(g.  salts  per  1.  of  solution.) 


NaiSO, 

AgBr 

NatSO, 

AgBr 

83.75 

0.790 

2.08 

0.0159 

70.75 

0.570 

1.13 

0.0086 

38.2 

0.265 

0.59 

0.0045 

17.65 

0.116 

0.3 

0.0039 

9.47 

0.a526 

0.17 

0.0022 

4.85 

0.0329 

0.08 

0.00075 

(Mees  and  Piper,  Photog.  J.  1912,  86.  234.) 


Solubility  in  Na,S,0,-f  Aq  at  35.** 

g.  NaiSK)j  in  1  liter 

g.  AgBr  corresponding 
to  each  g.     NajSiOi. 

100 
200 
300 
500 

0.376 
0.390 
0.397 
0  427 

(Richards  and  Faber,  Am.  Ch.  J.  1899,  21. 
169.) 

(NH4)2SiOt-f  Aq.  dissolves  AgBr  more 
ri^Mdly  than  does  NatStOa+Aq<  (Lumi^re 
and  SeyewHz,  C.  C.  1908,  II.  1138.) 


Solubility  in  salts +Aq, 

Gnms 

Solvent 

Cone. 

A«Briolia 

lOOgTWU 

•ohrott 

Sodium  thiosulphate 

1 

0,35^ 

<«                 u                t. 

5 

1.90 

<(                ^l               11 

10 

3.50 

20" 

fi               .{               (« 

15 

4.20 

ii                <(                << 

20 

5.80, 

Sodium  sulphite 

10 

0.04 

«            ft 

20 

0.08 

25' 

Anmionium  sulphite 

10 

Traces 

Potassium  cyanide 

5 

6.55 

Ammonium  sulphocyanide 

5 

0.21 

((            «           <( 

10 

2.04 

20= 

((                                ti                            4< 

15 

5.30, 

Potassium       •*          " 

10 

0.73^ 

Calcium           '*          " 

10 

0.53 

Barium            **          " 

10 

0.35 

Aluminum       '*          " 

10 

4.50 

Zf 

Thiocarbamide 

10 

1.87 

Thiosinamine 

1 

0.08 

<i 

5 

0.35 

ti 

10 

0  72j 

(Valenta,  M.  1894,  16.  250.) 

Solubility  of  AgBr  in  salts-l-Aq  at  (Ti*. 
(Q,  AgBr  sol.  in  1  L  of  1%  solution  of  i  ' 


NaSCN 
NH^SCN 
(NH4),C0, 
Na,S04 


2.06 
0.03 
0.004 
0.055 


(Mees  and  Piper,  Photog.  J.,  1912,  36.  234 

In  a  solution  of  NaCiHsOs+Aq,  contaiiufic 
10  com.  of  sat.  NaCjH,0,+Aq  at  15"  mb^ 
20  ccm.  normal  HCtHaOi+Aq  mixed  miti 
970  ccm.  HjO,  about  double  thq  amt.  of  floe- 
culent  AgBr  is  dissolved  in  the  cold  that  a 
dissolved  by  boiling  HsO  from  granular  AgBr. 
This  solution  required  3  pts.  of  Ag  or  Br  m 
ppt.  the  AgBr  in  solution.  Pulvatilent  <* 
granular  AgBr  are  wholly  insol.  in  dil.  or 
cone.  acetates+Aq.     (Stas.) 

Sol.  in  HgrC,H,0,),-|-Aq. 

100  ccm.  HjO  containing  10%  of  nonvi 
Hg(C,H,0,),+Aq  dissolves  0.0122  g.  Af^ 
at  20**.    (SchierhoJz.) 

Very  sol.  in  liquid  NHa.  (Franklin,  Am. 
Ch.  J.  1898,  20.  829.) 

Solubility  in  10  cc.  methylamine+Aa  ol 
different  concentrations  at  11.5.** 


g.  NHiCH,    4.844     4.311      3  562 
mg.  AgBr        289  127  73 

g.  NH2CH,    1.797      1.513      1.317 
mg.  AgBr  28  16  12 

(Jarry,  A.  eh.  1899,  (7)  H.  378.) 
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Solubility  in  methylamine+Aq  at  25**. 


G.  mol.  per  1. 


CHiNH, 

AgBr 

0.02 

0.04 

0.074 

0.0947 

0.1950 

0.00026 

0.00034 

0.000395 

0.00041 

0.00045 

(Wuth,  B.  1902,  85.  2416.) 
Solubility  of  AgBr  in  methylamine  -f- Aq  at  25** 


G.  mol.  per  L 


CHiNHt 

AgBr 

CH,NH, 

AgBr 

1.017 
0.508 
0.203 

0.0025 

0.0013 
0.00049 

0.102 
0.051 

0.00026 
0.00012 

Bodl&nder  and  Bberlein,  B.  1903,  86.  3948.) 
Solubility  in  ethylamine+Aq  at  25**. 


O.  mol.  per  I. 


C.H.NH, 

AgBr 

0.01272 

0.0000867 

0.03942 

0.000137 

0.05512 

0.000193 

0.06572 

0.000258 

0.10300 

0.000711 

(Wuth,  B.  1902,  85.  2416.) 

At  25%  1  1.  ethylamine+Aq  oontaining 
1.483  g.  mol.  Cl^iNHl  dissolves  0.00231  g. 
ool.  ^r;  0.200  g.  mol.  CiH»NH,,  0.0097  g. 
QoL  AgBr.  (Bodlander  and  Eberlein,  fi. 
903,  86.  3948.) 


Insol.  in  benxonitrile.  (Naumann,  B. 
914,  47.  1370.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
1,   1014);  (Naumann,  B.   1904,  87.  4329.) 

Sol.  in  alcoholic  thiourea.  (Reynolds, 
::hem.  Soc.  1892,  61.  251.) 

Insol.  in  methyl  acetate.  (Bezold,  Dissert. 
S06);  (Naumann,  B.  1909,  42.  3790.)  ethyl 
acetate.  (Hamers,  Dissert.  1906);  (Naumann 
).  1910,  48.  314.) 

1.49  ^.  AgBr  is  dissolved  in  1 1.  of  1%  thio- 
arbaoude+Aq.  (Mees  and  Piper,  Photog. 
L  1912,  86.  239.) 

Insol.  in  warm  pyridine. 

Mol.  wt.  determined  in  piperidine.  (Wer- 
icr,  Z.  anorg.  1897,  16.  16.) 

Min.  BromyriUf  Bromite, 

Stiver  bromide  ammomiii,  AgBr,  NHt. 
(Joaanis  and  Crosier,  C.  R.  894, 118. 1150.) 


AgBr,  IHNH,.    (Jarry,  A.  ch.  1899,  (7) 
17.  356.) 
,    2AgBr,  3NH».    (Joannis  and  Crozier.) 

AgBr,  3NHt.  Deeomp.  by  HjO.  SI.  sol.  in 
liquid  NHj.  (Jarry.) 

'    AgBr,  5NH|.     (Jarry,  C.  R.   1898,   126. 
1141.) 

Silver  carbide,  Ag4C. 

(Gay-Lussac.) 

Ag,C(?).  Sol.  in  HNOa-l-Aq  with  residue 
bf  C.    (Liebie,  A.  88.  129.) 

AgiCi.  Sol  in  HNO»+Aq  with  residue  of 
C.    (Regnault,  A.  19.  153:) 

Silver  8u&chloride,  Ag4Cl3. 

NH40H+Aq  dissolves  the  greater  part, 
the  residue  (20%)  being  ^ol.  in  HN0,4-Aq. 
KCN  dissolves  the  greater  part;  HjSO*  dis- 
solves about  2%;  acetic  acid  and  KOH  are 
without  action.  (Bibra,  J.  pr.  1875,  (2)  12. 
52.) 

Argentous  chloride,  AgtCl. 

Obtained  in  a  pure  state  by  Guntz  (C.  R.  ^ 
112.  861).    DU.  HNO,+Aq  does  not  attack 
but  warm  cone.  HNOj-f-Aq  deeomp.    Easily 
sol.  in  KCN+Aq.    (Guntz,  C.  R.  112.  1212.) 

The  following  data  are  for  a  more  or  less 
impure  AgsCl. 

Boiling  cone.  HCI+Aq,  NaCI+Aq.  or  NHiOH+Aq 
diiflolve  out  AgCl,  aikd  leave  Ag.  (Scheele.  Wetslar. 
Dulk,  Wdhler.) 

According  to  Berthollet,  wholly  sol.  in  NH4OH  +Aq. 

Sol.  for  tne  moet  part  in  NH4OH  +Aq,  and  the  resi- 
due ia  sol.  in  HNOs+Aq  (  -Ag+A«Cl).  (v.  Bibra.  B. 
7.  741.) 

SHver  chloride,  AgCl. 

Nearly  insol.  in  HsO. 

When  A^l  is  left  in  contact  for  some  hours 
with  pure  H/)  at  20-22*',  and  especially  at  75*. 
traces  go  into  solution;  more  CI  is  diasolvea 
than  Ag.  When  1  pt  Ag  is  pptd.  as  AgCl  in 
presence  of  1  million  pts.  HsO  a  sU^t  bluish 
milkiness  is  observed;  but  in  order  to  have  a 
distinct  ppt.  4  pts.  Ag  should  be  present. 

Dil.  HNOs+Aq  does  not  increase  the  solu- 
bility of  A^l,  but  AgCl  is  not  absolutely 
insol.   in   stronger   HNOa-|-Aq.      (Mulder.) 

I  pt.  AgNOt,  when  mixed  with  HCl-|-Aq 
in  presence  of  120,000  (Pfaff).  240,000  (Hart- 
ing),  pts.  HsO,  causes  an  opalescence. 

1  pt.  Ag  gives  a  slight  turbidity  with  HCl-f 
Aq  in  presence  of  200,000  pts.  HjO,  a  scarcely 
opalescent  cloudiness  with  400,000  pts.  H2O, 
and  the  same  after  the  lapse  of  15  minutes 
in  presence  of  800,000  pts.  HsO.  (Lassaigne.) 
,  I  pt.  Ag  can  be  detected  as  AgCl  in  1  mil- 
lion parts  HsO  at  ordinarv  temp.,  but  not 
in  2  million  parts.  In  NaNOs  -f  Aq  containing 
0.79  pt.  NaNO,  in  200,000  pts.  HsO,  1  pt.  Ag 
can  be  detected  as  AgCl.  This  dissolves  at 
75^,  and  b  visible  again  on  cooUng. 

If  the  same  liquid  contains  1574  pts.  NaNOi, 
the  AgCl  remains  in  solution  after  cooling. 
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In  100  ccm.  HiO  containing  0.787  g.  NaNO., 
13  drops  of  NaCl  and  silver  solution,  each 
drop  of  which  contains  0.05  mg.  Ag,  cause  a 
precipitate  at  5°,  20  drops  at  15-17*',  60  drops 
at  45-55^ 

AgCl  is  somewhat  less  sol.  in  HNOa+Aq 
than  in  NaNOt+Aq  when  the  amount  of  HtO 
remains  the  same. 

Therefore,  if  HCl  is  used  instead  of  NaCl, 
about  Vr  less  AgCl  renmins  in  solution. 

In  100,000  pts.  of  HsO,  which  contain  HNOt 
and  an  amount  of  HCl  corresponding  to  the 
amount  of  Ag  salt,  1.596  pts.  AgCl  dissolve 
at  25**.  The  solution  is  precipitated  bv  either 
AgNOi  or  HCl.  (Mulder,  Silber  Probir- 
methode,  Leipzig,  1859.  62.) 

(For  further  older  data,  see  Storer*s  Dic- 
tionary.) 

White  flaky  AgCl  is  appreciably  sol.  in  hot 
HsO,  1000  ccm.  boiling  HsO  dissolving  about 
2  mg.  AgCl.  Far  less  sol.  in  HsO  containing 
A^NOi,  being  practically  insol.  in  HsO  con- 
taining; 0.1  g.  AgNOs  in  a  litre.  Solubility  is 
also  diminished  one-half  by  addition  of  HCl. 
(Cooke,  Sm.  Am.  J.  (3)  21.  220.) 

Solubility  in  HsO  rapidly  diminishes  as  the 
temp,  falls.    (Cooke,  I.  c.) 

Not  completely  insol.  in  HsO.  According 
to  Stas  (C.  R.  73. 998)  there  are  four  modifica- 
tions: (1)  gelatinous;  (2)  cheesy-flocculent; 
(3)  pulverulent;  (4)  granular,  crystalline,  or 
fused.  (4)  is  almost  absolutely  insol.  in  HsO  at 
the  ordinary  temp.,  but  the  solubility  in- 
creases with  the  temp.,  and  is  considerable 
at  100**;  (2),  which  is  formed  by  the  pre- 
cipitation of  a  cold  dilute  Ag  solution,  has 
the  greatest  solubility  in  pure'  HsO,  and  it 
changes  its  solubility  by  standing,  or  if  made 
pulverulent  by  shaking  with  HsO;  (3)  is  also 
sol.  in  HsO;  the  solution  of  (2)  or  (3)  in  pure 
HsO,  or  HsO  acidified  with  HNOs,  is  precipi- 
tated by  AgNOi  or  NaCl-fAq. 

In  oitler  to  ppt.  1  pt.  AgCl  in  above  -solu- 
tion 3  pts.  of  CI  as  cnloride  or  Ag  as  nitrate 
are  necessary;  the  pptn.  is  then  complete. 

Solubility  of  granular  variety  in  boiling 
HsO  is  proportionately  large,  and  pptn.  is 
brought  about  by  3  pts.  CI  or  Ag  as  above, 
but  the  pptn.  in  this  case  is  not  complete. 

The  salts  formed  simultaneously  with  the 
AgCl  have  no  influence  on  the  solubihty  of  the 
AgCl.  Presence  of  HNOa  does  not  increase 
the  solubility  of  (2),  but  has  that  effect  on 
(3)  in  proportion  to  the  amt.  of  HNOj  pre- 
sent.   (Stas,  C.  R.  73.  998.) 

Further  determination  by  Stas  are  as 
follows: — 

Between  0*  and  30**  granular  AgCl  is  insol. 
in  pure  HsO,  or  HsO  acidulated  with  HNOj. 

Between  0°  and  30®  the  flocculent  and  pul- 
verulent forms  of  AgCl  dissolve  without 
alteration  in  pure  HsU,  in  acidulated  HsO, 
in  alkaU  acetates -hAq,  and  in  Hg(CsHjOs)s 
-|-Aq  containing  an  alkaU  acetate.  Their 
degree  of  solubility  is  a  function  of  the  state 
of  the  chloride,  of  the  temp.,  and  of  the  nature 


and  quantity  of  the  solvent  within  tboe 
limits  of  temp.  (0°-30**).  These  solvents,  if 
they  contain  either  Ag  in  the  state  of  an  Ag 
salt,  or  CI  as  chloride  or  HCl  i^  an  amount 
three  times  that  which  they  can  dissolve  u 
AgCl,  exercise  no  solvent  action  on  any  of  the 
modifications  of  AgCl.  And  reciprocally  sat. 
AgCl+Aq  is  pptd.  instantly  by  a  dednormaJ 
solution  of  AgNO,  or  MCI  (or  HCl).  The 
AgCl  is  wholly  pptd.  when  the  quantity  of 
the  Ag  or  CI  thus  added  is  equal  to  tone 
times  the  quantity  of  the  Ag  or  CI  dissolved 
as  AgCl. 

Between  50**  and  100",  however,  decinormal 
solutions  of  Ag  or  chlorides,  which  cause 
instant  ppts.  in  solutions  sat.  with  any  of  tbe 
modifications  of  AgCl,  do  not  eliminate  all 
the  dissolved  AgCl.  At  100**,  they  only  ppt 
60%  of  the  amt.  dissolved.  (Staa,  A.  ch.  lo 
3.  323.) 

Calculated  from  electrical  conductivity  of 
AgCl  -f  Aq,  AkCI  is  sol.  in  715,800  pts.  HiO 
at  13.8**,  and  384,100  pts.  at  26.5**.  (HoUe- 
man,  Z.  phys.  Ch.  12.  132.) 

Calculated  in  the  same  way,  1.  1.  HsO 
dissolves  0.76  mg.  at  2";  0.97  mg.  at  10**;  1.52 
mg.  at  18**;  2.24  mg.  at  26**;  3.03  mg.  at  34'; 
4.05  mg.  at  42**.  (Kohh^usch  and  Hose,  Z 
phvs.  Ch.  12.  242.) 

Solubility  inHsO»  1.25X10-*  mol./l.  at  25'. 
(Goodwin,  Z.  phys.  Ch.  1894,  13.  645.) 

Solubility  of  AgCl  in  HsO  at  25**  is  1.41  X 
10*  (in  normality).  (Thiel,  Z.  anorg.  1900, 
U.  57.) 

2.16X10*  moles  are  sol.  in  1  liter  HjO  at 
25**.  (Noyes  and  Kbhr,  Z.  phys.  Ch.  1903, 
42.  341.) 

1.53  X 10-'  g.  per  liter  are  dissolved  in  sat 
aa.  solution  at  20**.  (Bdttger,  Z.  phys.  Ql 
1903.  46.  603.) 

1  1.  H,0  dissolves  1.6  mg.  AgCl  at  18' 
(Kohlrausch,  Z.  phys.  Ch.  1904.  60.  356.) 

21.8  milligrams  are  dissolved  in  1  liter  <^ 
sat.  solution  at  100"*.  (E6ttger,  Z.  phys.  Ch. 
1906,  66.  93.) 

1.34  mg.  are  contained  in  1  1.  of  sat.  solu- 
tion at  18**.  (KoUrausch,  Z.  phys.  Ch.  190^ 
64.  168.) 


1 1.  sat.  solution  at  t" 

'  contains  mg.  AgCL 

t' 

mg.  AgCl 

t' 

m^  AgC\ 

1.55 

4.68 
9.97 

6.56 
0.66 
0.89 

17.51 
25.86 
34.12 

1.31 
1  936 
2.74 

(KoWrausch,  Z.  phys.  Ch.  1908,  64.  16S.) 

Solubility  in  H,0  =  1.6X10-*  g.-mol.  per 
litre  at  25".  (A.  E.  Hill,  J.  Am.  Ch«n.  Soc. 
1908,  30.  74.) 

J  I.  HsO  dissolves  0.00154  g.  AgCl  at  21'; 
0.0217  g.  at  100**.    (Whitby,  Z.  anorg.  1910, 

67.108.)  Digitized  by  ^OOgie 
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Solubility  in  HCl+Aq  at  25 


Calculated  from  electrical  conductivity  of 
AgCl-f  Aq,  1  1.  HaO  dissolves: 

0.0105  milli-equivalents  AgCl  at  IS"". 
0.0365      "  "  "     "  50**. 

0.147        "  "  "     "  100". 

(Melcher,  J.  Am.  Chem.  Soc.  1910,  82.  55.) 

1  1.  HjO  dissolves  1.02X10-*  g.  equiv.  at 
18**;  1.429  KlO-»g.  equiv.  at 25".  (van  Rossen, 
C.  C.  1912,  I.  1539J 

The  most  probable  average  value  for  solu- 
bility of  AgCl  in  HjO  is  1.04X10-*  g.  equiv. 
per  1.  at  18",  and  1.43  X 10-*  g.  equiv.  per  1. 
at  25".    (van  Rossen,  C.  C.  1912,  II.  1807.) 

1.20X10-*  g.  AgCl  are  soL  in  1  1.  H,0  at 
18*".    (GlowcsynsE,  C.  A.  1915,  741.) 

More  sol.  in  HjO  than  AgSCN .  (Normand, 
Chem.  Soc.  1912, 101.  1853.) 

Sol.  in  cone.  HCl+Aq^  and  also  when  not 
irery  cone;  thus  the  solution  of  1  pt.  AgN0a4- 
Aq  in  15,000  pts.  HiO  is  clouded  by  a  little 
HCH-Aok  but  clears  up  by  the  addition  of 
[nore.    (Reinsch,  J.  pr.  13.  133.) 

1  pt.  AgCl  dissolves  in  200  pts.  cone.  HCl-f- 
\q  and  in  600  pts.  HCl+Aq  diluted  with  2 
pts.  H,0.    (Pierre,  J.  Pharm.  (3)  17.  237.) 

Somewhat  sol.  in  hot  alcohol,  to  which  HCl 
las  been  added,  but  is  precipitated  on  cooling. 
Erdmann,  J.  pr.  19.  341.) 

100  pts.  sat.  HCl-l-Aq  (sp.  gr.  1.165)  di*- 
yjWe  0.2980  pt.  AgCl,  or  AgCl  is  sol.  in  336 
)t«.  Ha+Aq  at  ord.  temp.;  100  pts.  HCH- 
Vq  (sp.  gr.  1.165)  at  b.-pt.  dissolve  0.56  g. 
VgCl,  or  AgCl  is  sol.  in  178  pts.  HCl+Aq. 

SohibUitv  of  AgCl  in  dU.  HCl+Aq.  100 
•cm.  HCl+Aq  (sp.  gr.  1.165),  to  which  the 
riven  amt.  HJO  has  been  added,  dissolve  g. 
^gCl. 


ccm. 
HCI 

ecm. 

• 

Pts.  HCI 
which  dia- 
solve  1  pt. 

Agcr 

100 
100 
100 
100 

10 
20 
30 
50 

0.056 
0.018 
0.0089 
0.0035 

1,785 

5,555 

11,235 

18,571 

(Vogel,  N.  Pwep'.  Pharm.  28.  335.) 

If  HCI  is  added  to  a  solution  in  which 
unds.sss  pt.  Ag  is  suspended,  the  milkiness  dis- 
ppears.  Solubility  in  HCl-fAq  increases 
ith  the  temp.,  the  AgCl  separating  out  on 
K>ling.    (Mulaer.) 

The  amounts  df  AgCl  which  dissolve  in 
Cl-hAq  are  directly  proportional  to  the 
dumea  of  add  (of  fixed  concentration)  used. 
iarlow,  J.  Am.'Chem.  Soc.  1906,  28.  1448.) 

1 .     1  %  HCI  dissolves  0.0002  g.  AgCl  at  21". 

1.    5%  HCI  dissolves  0.0033  g.  AgCl  at  21". 

L   10%  HCI  dissolves  0.0555  g.  AgCl  at  21". 

(\Miitby,  Z.  anorg.  1910,  67.  108.) 


HCI 

A«xlO-» 

g.-equivalenu  per  1. 

g.-equivalents  per  1. 

0.649 

0.032 

1.300 

0.126 

1.911 

0.266 

2.149 

0.374 

2.569 

0.610 

2.975 

0.814 

3.576 

1.358 

4.182 

2.147 

4.735 

3.168 

5.508 

4.126 

(Forbes,  J.  Am.  Chem.  Soc.  1911,  88.  1941.) 


Solubility  in  20%  HCI  -|-Aq. 


HCI 

N/IO 
AgNO, 

G.  A^lto 
100  g.  anhy- 
drous HCI 

OCIB. 

20g.of 

1.0 

20%  acid 

1.1 

0.0 

0.39 

2.0 

29.5 

0.72 

3.0 

51.5 

1.076 

3.75 

70.0 

1.346 

4.25 

82.0 

1.525 

4.75 

90.0 

1.74 

5.80 

107.0 

2.08 

(Lowry,  Roy,  Soc.  Proc.  1914,  »L  A.  62.) 


81.  sol.  in  cone.  HBr+Aq.    (LOwig.) 
Insol.    in    HNOi-fAq.      (Wackenroder.) 
Entirely  unacted  upon  by  HNOt  of  1.43 
sp.  gr.    (WurU,  Am.  J.  Sci.  (2)  28.  382.) 

Solubility  in  dil.  HNO|-f  Aq  is  the  same  as 
solubility  in  HjO,  i.  e.  V>.ooo.ooo  pt.  of  Ag  can- 
not be  detected  in  HjO  with  or  without  HNOi, 
but  Vi.ooo.(ioo  pt.  can  be  detected  in  both  cases. 
(Mulder.) 

1  pt.  As  in  the  form  of  AgCl  dissolves  at 
25"  in  83,000  pt«.  H/J  containing  free  HNO, 
and  0.33  pt.  of  HCI.    (Mulder.) 

100,000  pts.  cone.  HNOs-f-Aq  dissolve 
about  2  pts.  AgCl,  and  solubility  is  not  sen- 
sibly affected  by  lower  nitrogen  oxides. 
(Thorpe,  Chem.  Soc.  (2)  10.  453.) 


SolubiUty  of  AgCl  in  HNO,-f-Aq  at  26". 

G.  per  Uter 

HNOi 

AgCl 

HNOi 

AgCl 

0.0315 

0.063 

0.630 

0.001647 
0.001705 
0.00176 

18.9 
94.5 

0.00225 
0.0245 

(Glowcxynski,  Kolloidohem.  Beih.   1914,  6. 
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Insol.  in  cold  oonc.  H^O*,  but  on  boiling 
is  in  part  decomp.  and  in  part  dissolved,  and 
does  not  separate  on  cooling. 

AgCl  is  not  more  sol.  in  dil.  H|S04-f-Aq 
than  in  dil.  HNO,+Aq. 

Unacted  upon  by  cold  HjSO»+Aq.  and  but 
slightly  decomp.  on  heating.    (Vogel.) 

Abundantly  sol.  in  HiPtCU+Aq  without 
decomp.    (Birnbauin,  Z.  Ch.  1867.  520.) 

Insol.  in  cold  dil.  caustic  alkalies -fAq  but 
decomp.  by  hot  cone,  solutions.    (Gregory.) 

Decomp.  by  KjCOa+Aq. 

SI.  sol.  in  cold  K,C».+Aa. 

Easily  sol.  even  in  dil.  NH40H+Aq. 

1  pt.  AgQl  dissolves  in  1288  pts.  NH4OH+ 
of  0J9  sp.  gr.     (Wallace  and  Lamont, 

.d»,  Ga«.  1893.  137.)     _     ^ 

100  pts.  NH40H+Aq  of  0.986  sp.  gr.  dis- 
solve at  80^  1.492  pts.  AgCl,  dried  at  100^ 
(Pohl,W.A.B.41.627.)  ^.     ^ 

1  1.  NH40H+Aq  of  0.949  sp.  Kc.  dissolves 
61.6  g.  Ag  as  freshly  precipitated  AgCl,  and 
47.6  g.  when  diluted  with  1 1.  H,0. 

1  1.  NH40H4-Aq  of  0.924  sp.  gr.  dissolves 
58  K  "^^  ^'^  freshly  precipitated  AgCl;  1  1. 
NH^OU  +  Aq  oi  0.899  sp.  gr.  dissolves  49.6 
g.:  0.5  r  Nfl^OH-l-Aq  (of  0.049  sp.  gr.)-|- 
5,ft  I  utttvirattHl  NaCl+Aq  dissolves  20.8  g.; 
0.5  i.  NIKOH^-Aq  (of  0.949  sp.  gr.)-f-0.  5  1. 
witurato<i  Ktl+Aq  dissolves  20.4  g.;  0.5  1. 
NIl^UH  +  Ari  {iA  0.949  sp.  gr.)-|-0.5  1.  satu- 
mt<?d  HlhCl  +  .Vq  dissolves  22.4  g.  Ag  as 
frt^sfily  fiptii  Aj^Cl.  (Millon  and  Commaille, 
C.  H.W.  3lHt) 

1    K     Ak^U    dissolves    in   428.64    g.    5% 


Solubility  in  NH40H-f  Aq  at  25* 


NHiOH  f  An  (.^|).  gr.  0.998)  at  12*';  1  g.  AgCl 
diwolvtsB  in  12,T(;  g.  10%  NH4OH+  Aq(8p.  gr 
{y\my  nt  !8*.  {Longi,  Gaiz.  ch.  it.  13.  87.) 
1  tf.  ircAhW  pptd.  AgCl  is  sol.  in  17  ccm. 
10%  NH40H+Aq.  Solubility  is  diminished 
by  presence  of  AgBr.  (Senier,  Pharm.  J. 
frans.  (3)  14.  1.) 


SolubUity  in  NH40H-f-Aq  at  0** 
G.  per  100  g,  solution. 


NHi 

AgCl 

NH« 

AgCl 

1.45 

0.49 

28.16 

5.69     . 

1.94 

1.36 

29.80 

7.09 

5.60 

3.44 

30.19 

7.25 

6.24 

4.00 

32.43 

5.87 

11.77 

4.68 

34.56 

4.77 

16.36 

5.18 

37.48 

3.90 

(Jarry,  A.  ch.  1899,  (7)  17.  342.) 


Solubility  in  NH40H4-Aq  increases  with 
the  temp.    (Jarry.) 


g.  &t.  Ag 

Mole.  NHi 

g-at.  Ag 

Mok  NHi 

perL 

perl. 

pert 

perL 

0.151 

2.042 

0.0140 

0.253 

0.149 

2.017 

0.0140 

0.253 

0.149 

2.013 

0.0140 

0.252 

0.147 

1.991 

0.0139 

0.252 

0.0616 

0.961 

0.00621 

0.118 

0.0583 

0.916 

0.00621 

0.118 

0.0584 

0.909 

0.00619 

0.118 

0.0572 

0.903 

0.00625 

0.118 

0.0569 

0.896 

0.00304 

0.0590 

0.0555 

0.873 

0.00297 

0.0589 

0.0541 

0.863 

0.00300 

0.0585 

0.0514 

0.818 

0.06149 

0.0288 

0.0249 

0.428 

0.00143 

0.0287 

0.0240 

0.416 

0.00142 

0.0285 

0.0235 

0.411 

0.00141 

0.0282 

0.0227 

0.397 

(Whitney  and  Melcher,  J.  Am.  Chem.  Soc 
1903,  25.  78.) 

SolubiHty  of  AgCl  in  NJIiOH+Aq  at  25". 

Ag=g.  at.  Ag  in  1000  g.  HtO. 
NHi=g.  mol.  NHi  in  1000  g.  H,0. 
Cone.  =  Molecular    concentration    of   free 
NH,. 


Ag 

NHi 

Cone. 

SoUdphMe 

0.023 

0.437 

0.391 

AgCl 

0.025 

0.428 

0.378 

tt 

0.1197 

1.700 

1.461 

t( 

0.1308 

1.688 

1.426 

ti 

0.372 

3.782 

3.038 

tt 

0.378 

3.945 

3.1S1 

tt 

0.574 

5.10 

3.95 

tt 

0.609 

5.33. 

4.11 

it 

0.633 

5.545 

4.279 

tt 

0.745 
0.754 

6.26 
6.27 

4.77 
4.76 

AgCl-f-2A^,3NH, 

0.757 

6.25 

4.74  ' 

«. 

0.760 

6.25 

4.73 

It 

0.775 

6.52 

4.97 

2AgCl,  SNH* 

0.848 

8.28 

6.58 

0.968 

11.19 

9.25 

(( 

0.980 

11.78 

9.82 

tt 

0.978 

12.23 

10.27 

t. 

0.965 

12.26 

10.33 

tt 

1.03 

12.68 

10.62 

ti 

1.09 

12.96 

10.78 

ti 

1.049 

14.34 

12.24 

ti 

1.039 

14.47 

12.39 

tt 

(Straub,  Z.  phys.  Ch.  19ll,  77.  332.) 


Easily  (Brett),  difficultly  (Wittstein),  sol 
in  NH4C1+Aq,  but  not  in  other  NH4  salts. 
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Solubility  in  NH4Cl-hAq  at  15°. 


%  NH«CI 


10.0 

14.29 

17.70 

19.23 

21.98 

25.31 

28.45 

Sat. 


%A«CI 


0.0050 

0.0143 

0.0354 

0.0577 

0.110 

0.228 

0.340* 

0.177 


•24.5" 

(Schierhok,  W.  A.  B.,  1890, 101.  2b.  8.) 
Solubility  in  NH4Cl-hAq  (26.31%)  at  t° 


t« 

%A«CI 

15 

0.276 

40 

0.329 

60 

0.421 

80 

0.592 

90 

0.711 

100 

0.856 

110 

1.053 

(Schierhok.) 

At  25"".  1 1.  NH4C1+Aq  oontaining  0.00053 
g.  NH4CI  dissolves  0.001604  g.  AgCl:  0.00530 
g.  NH4CI,  0.002379  g.  AgCl.  (Glowczynski, 
KoUoidchem.  Beih.  1914,  6.  147.) 

See  aleo  Forbes,  page  826. 

1  1.  KC10,-f-Aq  dissolves  1.8  mg.  (Guye, 
J,  Chim.  Phys.  10.  145.) 

SI.  80L  in  cone.  KCl+Aq,  NaCl+Aq,  and 
certain  other  chlorides. 

NaCl,  KCl,  NH4CI,  GaCl,,  ZnCl,-f-Aq  etc., 
dissolve  appreciable  quantities  of  AgCl,  es- 
pecially if  hot  and  concentrated,  but  it  sep* 
arates  out  for  the  most  part  on  cooling. 

Sol.  in  solutions  of  all  the  metallic  chlorides 
which  are  sol.  in  HtO,  thus  NaCl,  KCL  CaClj, 
SrCls»  and  BaCls+Aq  all  dissolve  AgCltespe- 
cially  if  hot.  MgCl,,  NH4CI,  and  HgCl, 
(least)  also  dissolve  AgCl*    (Mulder.) 

Sol.  in  cone.  CaCli+Ag.    (Wetzlar.) 

Sol.  in  roseocobaltic  chloride -f-Aq.  (Gibbs 
and  Genth.) 

Insol.  in  SnCU,  HgCl,,  CuCl,,  ZnClj,  CdCli, 
XiCl,,  orCoClj-fAq.    (Vogel.) 

Solubility  of  AgCl  in  sat.  solutions  of  chlorides 
at  ordinary  temperatures. 


Experiments  by  Hahn  give  different  results 
from  those  of  Vogel  as  follows: — 

Solubility  in  various  salts +Aq. 


Salt 


BaCls 
SrCl, 
CaCls 
NaCl 

Ka 

NH4a 
MgCl, 


100  pt8.  sat. 

solutioii  diasolve 

pta.  AsCl 


0.0143 

0.0884 
0.0930 
0.0950 
0.0475 
0.1575 
0.1710 
0.2980 


(Vogel,  N.  Rep.  Pharm.  88.  335.) 


Pta.  aolution 

required  to  di«- 

aolve  1  pt. 

AsCl 


6,993 

1,185 

1,075 

1,050 

2,122 

634 

584 

336 


Salt 

%ealt 

Sat.  at  t<* 

%  A«C1 

KCl.     .     .     . 

24.95 

19.6 

0.0776 

NaCl 

25.96 

« 

0.1053 

NH4CI  . 

28.45 

24.5 

0.3397 

CaCl,    . 

41^.26 

it 

0.5713 

MgCl, 

36.35 

" 

0.5313 

BaCli     . 

27.32 

ii 

0.0570 

FeCli     . 

0.1686 

FeCU     . 

0.0058 

MnCls   . 

24.6 

0.1996 

ZnCl,     . 

0.0134 

CuCl,    . 

24.5 

0.0532 

PbCl,     . 

n 

0.0000 

(Hahn,  Wyandotte   Silver  Smelting  Works, 
1877.) 

1  L  4^N  KCl-hAq  dissolves  0. 
25^.    (Hellwig,  Z.  anorg.  1900, 


0.915  gjdbl  at 
\  25.  1^ 


Solubility  in  KCl-fAq  at  t** 


t' 

G.  equiv.  per  1. 

A«xlO-» 

KCl 

1.0 
25.0 
35.0 

1.734 
2.415 

2.786 

3.325 
3.083 
2.955 

(Forbes,  J.  Am.  Chem.  Soc.  1911,  88i  1937.) 

Solubility  in  KClfAq  at  25*. 
G.  per  liter. 


Ka 

AsC! 

KCl 

AgCl 

0.00236 
0.00471 

0.00184 
0.00218 

0.01491 
0.02984 

0.00305 
0.00321 

(Glowczyndd,  Kolloidohem.  Beih.   1914,  6. 
147.) 

SolubiUty  in  CaCl,+Aq. 

G.  equiv.  per  1. 

t« 

A«X10» 

CaCl« 
2 

1.0 
25.0 
35.0 

0.964 
1.514 
1.806 

3.512 
3.320 
3.221 

(Forbes,  1.  c.) 

Sat.  CuCl|-f  Aq  at  O**  dissolves  2.835  g. 
AgCl  per  1;  at  100**,  8.147  g.  Solubility  m 
sat.  MgCls+Aq  is  still  greater.  (Hahn,  Eng. 
Min.  J.  65.  434.)    Digitized  by  ^OOgie 
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Mpce  sol.   in  HgClt+Aq  than  in   HsO. 
(Finzi;  Gazz.  ch.  it.  1902,  82.  (2)  324.) 

At  15^  100  g.  NaCl  in  280  ccm.  H,0  dis- 
solve 485  mg.  AgCl;  100  g.  KCl  in  300  ccm. 
H,0  dissolve  334  mg.;  100  g.  NH4CI  in  280 
ccm.  HsO  dissolve  1051  mg. 

The    solubility    decreases    with    dilution 

Solubility  in  salts +Aq  at  25^ 

C = concentration  of  the  salt  in  salt  solution 
in  g.-equivalents  per  litre. 

Salt 

C 

AgXlOt 
£.-equivalenta  per  I 

rapidly  at  first  until  about  an  equal  vol.  of 
H2O  has  been  added,  and  then  much  more 
slowly  to  a  minimum  quantity,  when  the 
dilution  is  1  :  10  fdir  NaCl  and  KCl,  and  1  :  20 
for  NH4CI. 

100  g.  NaCl  in  280  ccm.  HjO  dissolve  2170 
mg.  AgCl  at  109^:  100  g.  NH4CI  in  280  ccm. 
H,0  dissolve  4000  mg.  AgCl  at  110**;  100  g. 
NaCl  in  620  ccm.  H,0  (14%  solution)  dissolve 
15  mg.  AgCl  at  15**,  and  774  mg.  at  104**. 
(ScWerholz,  W.  A.  B.  101,  2b.  4.) 

the  solubilitv  of  AgCl  in  NaCl-f-Aq  de- 
creases  with   diminishing   concentration   of 
NaCl+Aq.     (Barlow,  J.   Am.   Chem.   80c. 
1906,  28.  1448.) 

SolubiUty  in  NaCl-f-Aq. 

NaCl 

0.933 
1.190 
1.433 
1.617 
1.871 
2.094 
2.272 
2.449 
2.658 
2.841 
3.000 
3.270 
3.471 
3.747 
3.977 
4.170 
4.363 
4.535 
5.039 

0.086 

0.130 

0.184 

0.245 

0.348 

0.446 

0.570 

0.684' 

0.851 

1.040 

1.194 

1.583 

1.897 

4.462 

2.879 

3.335 

3.810 

4.298 

Gravimetric  measurementa,  15** 

6.039 

Strength  of  salt  Bolution 

0.  AgCl  retained  per 
100  g.  NaCl 

CaCl, 
2 

1.748 
2.201 
2.741 
3.264 
3.737 
4.033 
4.538 
5.005 

0.289 
0.501 

15%  NaCl 
20%  NaCl 
28%  NaCl 

0.063 
0.134 
0.279 

0.900 
1.463 
2.182 
2.802 

Volumetric  measurementa 

4.175 
5.823 

NaCl 

N/IO 

AgNO, 

ccm. 

Opal- 
escent 
att« 

G.AgC 

retained 

per  100  g. 

NaCi 

NH4CI 

0.513 
0.926 
1.141 
1.574 
2.143 
2.566 
2.918 
3.162 
3.510 
4.363 
4.902 
5.503 
5.764 

0.042 
0.113 
0.172 

20g.of  15%  solution 

0.25 

0.4 

0.7 

1.0 

1.25 

1.7 

28 
40 
64 
78 
89 
102.5 

0.119 
0.191 
0.335 
0.478 
0.598 
0.812 

0.365 
0.842 
1.425 
2.160 
2.795 
4.029 
9.353 

20  g.  of  20%  solution 

0.43 

0.65 

0.82 

1.2 

1.6 

2.12 

2.52 

3.08 

3.52 

17.0 
26.0 
37.0 
51.5 
67.0 
79.5 
88.5 
97.0 
105.0 

0.156 

0.234 

0.295 

0.430 

0.524 

0.765 

0.910 

1.10 

1.27 

14.92 
24.04 
30.17 

SrCl, 
2 

0.550 
0.989 
1.359 
1.572 
1.698 
1.818 
2.140 
2.476 
2.992 
3.494 
4.152 
5.216 
5.775 

0.033 
0.092 
0.173 
0.236 
0.284 
0.348 

20  g.  of  28%  solution 

2.25 

2.75 

3.5 

4.5 

5.5 

6.5 

7.75 

36.5 
45.0 
56.0 
69.0 
84.0 
94.0 
107.5 

0.675 
0.704 
0.896 
1.153 
1.411 
1.664 
1.958 

0.510 
0.747 
1.252 
2.018 
3.594 
8.174 
12.04 

(Lowry,  Roy,  Soc.  P 

^roc.  19 

14,  91. 

A,  61.) 
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Solubility  in  aalts+Aq.  at  25**— -Conrtnti«i. 


SaH 

c 

Agxio-» 
f  .-equivalenta  per  1. 

Ka 

1.111 

0.141 

1.425 

0.235 

1.713 

0.391 

2.022 

0.616 

2.396 

1.050 

2.628 

1.390 

2.850 

1.845 

3.081 

2.435 

3.424 

3.602 

3.843 

5.725 

BaCl, 

1.248 

0.186 

2 

1.610 

0.339 

2.676 

1.274 

3.260 

2.366 

(Forbes,  J.  Am.  Chem.  8oc.  1911, 33, 1940). 

Sol.  in  NaNO,,  KNO,,Ca(NO,),,Mg(NOi),, 
and  NH4N0a+Aq;  si.  sol.  at  ord.  temp.,  but 
solubility  is  much  increased  by  heat. 

Solubility  in  NaNO«-|-Aq  at  15-20^ 


ccm.  HsO 

g.  NaNO, 

mg.  AgCI 
dUnolved 

100 
200 
300 
100 

0.787 
0.787 
2.361 

2.787 

1.33 
1.93 
3.99 
2.53 

Solubility  increases  with  ascending  temp. 

Temp. 

ocm.  HjO 

g.  NaNOj 

mg.  AgCl 
dissolved 

5' 

15-17^ 

18** 

30** 

45-55** 

100 
100 
100 
100 
100 

0.787 
0.787 
0.787 
0.787 
0.787 

0.86 
1.33 
1.46 
2.33 
3.99 

presence  of  NaCiH,Oi  or  NH4OH  -f  Ao.  AgCl 
IS  pptd.  from  above  solution  by  NaCjHiOj-f 
Aq.    (Mulder.) 

Sol.  in  Hg(NO,),-f-Aq  (Wackenroder,  A. 
41.  317);  in  considerable  amoimt  (Liebig,  A. 
81.  128) :  and  is  precipitated  by  HCl,  NH4CI, 
NaCl,  KC,H.O,  (Ddbrav,  C.  R.  70.  849);  in- 
completely precipitated  by  AgNOi  and  not  by 
HNO,  (Wackenroder). 


Solubility  of  AgCl  in  Hg(NOi)i-|-Aq  at  25' 
(G.  mols.  per  I.) 


(Mulder.) 

At  25°,  100,000  pts.  H,0  containing  a  little 
free  HNO,  and  0.787  g.  NaNO,  dissolve  2.128 
mg.  AgCl.  By  adding  2  g.  more  NaNO,  to 
above  solution,  2.5269  mg.  ( Vi  more)  AgCl  are 
dissolved.    (Mulder.) 

Solubility  in  HjO  is  not  appreciably  in- 
fluenced by  Vio  N  to  N-KNO,  or  NH4N0,+ 
Aq.     (van  Rossen  C.  C.  1912,  II.  1807.) 

In  presence  of  NaNO,  and  excess  of  HCl, 
1  1.  HjO  dissolves  0.03  mg.  AgCl.  (Richards 
and  Wells.) 

Hg(N'0,)2+Aq  dissolves  considerable  quan- 
tities of  AgCl,  but  the  other  nitrates  do  not. 
(Mulder.) 

Much  more  sol.  in  hot  than  in  cold 
Hg(NOa)t+Aq,  and  much  more  sol.  therein 
than  in  NH4NO,-|-Aq.  NaCl  ppts.  AgCl 
from  this  solution;  much  less  sol.  therein  in 


Hg(NOs)s 
HNOi 

AgCl 

Hg(NO,). 
HNO, 

AgCl 

0.0100 
0.0125 
0.025 

0.00432 
0.00499 
0.00690 

0.050 
0.100 
1.000 

0.009M 
0.01395 
0.04810 

HNOi  was  present  in  all  cases,  and  it  was 
found  that  there  was  no  difference  in  solubil- 
ity of  AgCl  with  concentrations  between  O.IN 
and  2N  HNO,.  (Morse,  Z.  phys.  Ch.  1902, 
46.  708.) 

Not  sol.  to  appreciable  extent  in  Cu(N0,)2, 
Fe,(NO,),,  Mn(NO,),,  Co(N0,),,  Zn(NO,),, 
or  Ni(NO,),+Aq;  insol.  or  exceedingly  si. 
sol.  in  Pb(NO,),+Aq.    (Mulder.) 

Imperfectly  sol.  in  AgNO,-|-Aq.  (Wacken- 
roder.) 

Cone.  AgN0,4-Aq  dissolves  AgCl  per- 
ceptibly. 

Less  sol.  in  AgNO,-hAq  than  AgBr.  (Risse, 
A.  111.  39.) 

Solubility  in  0.02N  AgNO,-f  Aq=0.15X 
10-^  g.  mols.  per  1.    (Bdttger.) 

1(X)  ccm.  of  3-N  solution  of  AgNO,  dis- 
solve 0.08  g.  Ah^I  at  25**.  More  dil.  solutions 
dissolve  very  slight  amounts  of  AgCl.  (Hell- 
wig,  Z.  anorg.  1900,  25.  177.) 

Solubility  in  2-N  AgNO,-fAq  at  ord. 
temp.  =0.03X10-'  g.  equiv.  AgCl.  (Forbes, 
J.  Am.  Chem.  Soc.  1912,  33.  1946.) 


Solubility  in  AgNO,+Aq  at  t**. 
(Det.  by  volumetric  method.) 


AgNO«:HiO=2:l 

G.  AgNOi 

n/10  NaCl 
ccm. 

t» 

g.  AffCI  re- 
tained per  100 
g.  AgNO« 

6 

2 

57 

0.478 

7 

2 

45 

0.410 

8 

2 

40 

0.359 

9 

2 

35 

0.319 

11 

2 

30 

0.261 

7 

1 

26 

0.205 

10 

1 

22 

0.143 

10 

4 

65 

0.572 

10 

Diqit 
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Solubility  in  AgNOsH-Aq  at  if  ,-<!(mUnued, 


A«NOi:HtO-l:l 


5 
6 
7 
8 
9 

5.5 
6.5 
12 


94 

84 

75 

66 

58 

0.5 

48 

0.5 

40 

0.5 

23 

0.286 
0.239 
0.205 
0.179 
0.159^ 
0.130 
0.110 
0.060 


AaNOi:HiO-l:2 


6 

7 

8 

10 

12 

8 

12 


0.5 

104 

0.5 

92 

0.5 

85 

0.5 

73 

0.5 

61 

0.25 

45 

0.25 

28 

0.120 
0.103 
0.090 
0.072 
0.060 
0.045 
0.030 


(Lowry,  Roy,  Soc.  Proc.  1914,  91.  A.  58.) 

Solubility  in  AgNOa+Aq  at  20^ 
(Det.  by  gravimetric  method.) 


g.  AgNOi 


220 
220 
220 
220 
220 


f.  HK) 


110 
165 
220 
330 
440 


f .  AgCl  retained 
per  100  g.  AgNO« 


0.1372 
0.1009 
0.0722 
0.0402 
0.0294 


(Lowry,  Roy.  Soc.  Proc.  1914,  91.  A,  56.) 

Insol.  in  NajS04H-Aq. 

Solubility  of  AgCl  in  Na,SO,+Aq  at  25*. 
G.  formula  weights  per  1. 


80i 

Ag 

SOi 

Ag 

0.080 

0.011 

0.483* 

0.069* 

0.106 

0.017 

0.470 

0.070 

0.220 

0.033 

0.652 

0.103 

0.234 

0.036 

0.890 

0.140 

0.478  ♦ 

0.057^ 

0.937 

0.142 

*  In  presence  of  0.05  CI. 
(Luther  and  Leubner,  Z.  anorg.  1912, 74. 393.) 

EasUy  sol.  in  Na,S,0,  or  KCN-|-Aq. 

When  freshly  pptd.,  very  sol.  in  solutions 
of  soluble  thiosulphates,  and  especially  in  cone 
NasSiOs+Aq,  which  dissolves  AgCl  almost 
as  readily  as  H2O  dissolves  sugar.  KsSsOtH- 
Aq,  even  when  very  dil.,  also  dissolves  AgCl; 
alsoSrSiOsH-Aq.    (Herschel,  1819.) 

Sol.  in  KAsOiH-Aq.    (Reynoso.) 

Cold  NaHSOiH-Aq  dissolves  a  consider- 
able amoimt  of  AgCl.  (Rosenheim  and  Stein- 
h&user,  Z.  anorg.  1900,  25.  78.) 

Sol.  in  cold  sat.  (NH4)iS20,-|-Aq.    (Rosen- 


heim and  Steinh&us^,  Z.  anorg.  1900,  tf. 
103.) 

Solubility  in  Na  thiosulphate+Aq  at  16"*. 


g.  dinohred  AgCl 

^.  N»,8*0i,  5H,0 
in  100  oc.  water 

eoEperimental 

2.08 

0.29 

0.80 

4.16 

0.64 

1.60 

6.24 

0.88 

2.40 

8.35 

1.26 

3.21 

16.70 

2.54 

6.42 

20.83 

3.28 

7.99 

(Abney,  Z.  phys.  Ch.  1895,  18.  65.) 

A  solution  of  NatStOa+Aq  containing  200 
g.  NatStOa  per  liter,  dissolves  0.454  g.  AgCl 
per  g.  of  NasStOs  at  35*".  (Richards  and 
Faber,  Am.  Ch.  J.  1899,  81. 170.) 

Solubility  in  salts +Aq. 


CODC. 

Grams  AgC 

Solvent 

sol.  in  100 

grams  solTcnt 

Sodium  thioeulpliate 

1 

0.40 

•*            "        ** 

5 

2.00 

"            ••        •• 

10 

4.10 

M                            .. 

20 

6.10 

20" 

Ammonium  thiosulphate  . 

1 

0.57 

4t                               4<                          tt 

5 

1.32 

"                              *•                         " 

10 

3.92^ 

Sodium  sulphite 

10 

0.44^ 

tt            ti 

20 

0.95 

Ammonium  sulphite 

10 

Trace 

"            carbonate 

10 

0.05 

Ammonia  +  Aq 

3 

1.40 

25' 

** 

15 

7.58 

Magnesium  chloride 

50 

0.50 

Potassium  cyanide 

5 

2.75 

Ammonium  sulphocFftnide 

5 

0.08 

tt 

10 

0.54 

20" 

t. 

15 

2.88 

Potassium 

10 

0.11 

Calcium 

10 

0  15 

Barium             "            " 

10 

0.20 

Aluminum         **            " 

10 

2.02 

25» 

Thiocarbamide 

10 

0.83 

1 

0.40 

•• 

5 

1.90 

*• 

10 

3.90J 

(Valenta,  M.  1894,  16.  250.) 

Solubility  in  salts +Aq. 

31.71  cc.  of  a  solution  of  sodium  thiosul- 
phate  containing  31.869  g.  NaiStOi  per  liter 
(i.  e.  5  g.  of  the  hydrate  in  100  cc.  of  the  sohi- 
tion)  dissolve  0.6124  c^.  AgCl. 

21.88  cc.  of  a  solution  of  ammonium  Uuo- 
sulphate  containing  50  g.  (NH4)iS|0s  per 
liter  dissolve  0.7024  f .  AgCl. 

27.34  cc.  of  a  solution  of  potassium  cyanide 
containing  49.5|^j.,^^^^ter  dusohre 
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1.4926  g.  AgCl.  (Cohn,  Z.  phys.  Ch.  1895, 
18.  63.) 

Solubility  of  AgCl  in  sodium  thiosulpfaate 
and  potassium  cyanide  solutions  may  be  de- 
termined without  reference  to  experimental 
date.    (Cohn.) 

SI.  sol.  in  liquid  NH,.  (Franklin,  Am.  Ch. 
J.  1898  20.  82^.) 

Inaol!  in  moderately  dil.  Pb(CiHtOj)i-|-Aa. 

10  ccm.  normal  Hg(CtHsOt)s+Aq  contain- 
ing 0.1  g.  Hg  dissolve  0.01892  g.  AgCl  at  15''. 
(Stas.) 

100  ccm.  of  a  solution  of  a  mixture  of  Na 
and  Hg  acetates  dissolve  0.00175  g.  AgCl. 
(Stas.  A.  ch.  (5)  8.  145.) 

Only  si.  sol.  in  liquid  NH|. 

Solubility  curve  for  AgCl,  AgCl,  3NH8, 
AgCl,  5NH,.    (Jarry,  A.  ch.  1899,  17.  342.) 

Insol.  in  alcoholic  ammonia.  (Bodlander, 
Z.  phys.  Ch.  1892,  9.  731.) 

Nearly  insol.  in  ether.  (Mylius  and  Htltt- 
ner.  B.  1911,  44.  1316.) 

Perceptibly  sol.  on  wanning  with  solution 
of  tartaric  acid,  but  nearly  the  whole  is  de- 
posited on  cooling. 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329);  insol.  in  acetone  and  in  methylal. 
(Eidmann,  C.  C.  1899,  II.  1014.) 

Insol.  in  methyl  acetate.  (Bezold,  Dissert. 
1906;  Naumann  B.  1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Hamers,  Dissert. 
1906:   Naumann,B.  1910,  43.  314.) 

Sol.  in  methylamine+Aq.  (Wurtz,  A.  ch. 
(3)  30.  453.) 

Solubility  of  AgCl  in  methylamine  at  11.5°. 


'^l  CHaNHt 

%  AgCI 

%  CHiNH, 

%  AgCl 

1.78 
4.44 
5.51 
7.66 

0.16 
0.62 
0.83 
1.32 

13.70 
18.69 
36.69 

3.29 
5.43 
9.93 

(Jany,  A.  ch.  1899,  (7)  17.  342.) 

Solubility  in  methylamine -fAq  at  25**. 
G.  mols.  per  1. 


CH.NHf 

AgCl 

0.0200 

0.000300 

0.0400 

0.000370 

0.0740 

0.000424 

0.0947 

0.000447 

0.1950 

0.000481 

rWuth,  B.  1902,  86.  2416.) 

Solubility  in  methylamine  H-Aq  at  t**. 
G.  mols.  per  1. 


t* 

CH,NH, 

Ag 

18 
25 
25 

0.93 
0.93 
0.93 

0.0315 
0.0338 
0.0335 

(Eulcr,  B.  1903,  36.  2880.) 


At  25**,  1  1.  methylamine+Aq,  containing 
1.017  g.  mols.  CHtNHs,  dissolves  0.0387  g. 
mol.  AgCl:  0.508  g.  mol.  CH,NH,,  0.0178  g. 
mol.  AgCl.  (Bodl&nder  and  Eberlein,  B. 
1903>  86.  3948.) 

Solubility  in  ethyamine-f  Aq  at  25**. 
G.  mols.  per  1. 


C,H»NH, 

AgCl 

0.01272 

0.000114 

0.03942 

0.000156 

0.05512 

0.000235 

0.06572 

0.000312 

0.10300 

0.000824 

(Wuth,  B.  1902,  35.  2416.) 

Solubility  in  ethylamine-fAq  at  t**. 
G.  mols.  per  1. 


t» 

C,H.NH, 

Ag 

18 

0.094 

0.00458 

25 

0.093 

0.00474 

25 

0.094 

0.00478 

18 

0.236 

0.0132 

25 

0.234 

0.0136 

18 

0.462 

0.0251 

(Euler,  B.  1903,  36.  2880.) 

At  25**,  1  1.  ethylamine+Aq,  containing 
0.483  g.  mol.  CsHiNHs,  dissolves  0.0314  g. 
mols.  AgCl;  0.200  g.  mol.  CsHsNHs,  0.0115  g. 
mol.  Aj^l;  0.100  g.  mol.  CtH»NHt,  0.0062  g. 
mol.  AgCl.    (Bodlknder  and  Eberlein.) 

Sol.  in  amylamine+Aq,  but  less  than  in 
NH40H+Aq. 

Sol.  in  caprylamine+Ag. 

Easily  sol.  on  wanning  in  ethylene  diamine 
4-Aq.    (Kumakow,  Z.  anorg.  1898,  17.  220.) 

Easily  sol.  in  alcoholic  solution  of  thiaceta- 
mide.    (Kumakow,  J.  pr.  1895,  (2)  61.  251.) 

Insol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1370.) 

Solubility  in  pyridine  at  t**. 


-52 
-49 
-35 
-30 
-25 
-22 
transition  point 
-20 
-18 
-10 
-  5 
•  1 


g.  AgCl  sol. 
in  100  g. 
pyndine 


0.70 
0.77 
0.99 
1.36 
1.80 
2.20 
2.75 
3.71 
3.85 
4.35 
5.05 
5.60. 


Solid  phaae 


Aga,  2C  JI»N 


AgCl,  C*H»N 


V|JOQ^ie 
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Solubility  in  pyridine  at  t**. — Continued. 


transition  point 

0 

10 

20 

30 

40 

60 

60 

70 

80 

90 

100 

110 


g.  AgCl  9oL 
in  100  g. 
pyridine 


5.35 

3.17 

1.91 

1.20 

0.80 

0.63 

0.403 

0.32 

0.25 

0.22 

0.18 

0.12 


Sotid  phase 


AgCl 


(Kahlenberg,  J.  phys.  Chem.  1909,  18.  423.) 

Easily  sol.  in  warm  piperidine.  (Varet. 
C.  R.  1892^  116.  335.) 

Mol.  wt.  determined  in  piperidine.  (Wer- 
ner. Z.  anorg.  1897,  16.  16.) 

Quinoline  dissolves  traces  of  AgCl.  (Varet, 
C.  R.  1893, 116.  60.) 

As  sol.  in  coniine-f  Aq  as  in  NHiOH-f  Aq. 
(Bhrth,  Chem.  Soc.  1.  350.) 

Sol.  in  sinamine,  and  thiosinamine-f-Aq. 

Min.     CerargyrUe. 

Silver  chloride  ammonia,  AgCl,  2NH|. 

Decomp.  by  H|0.  (Terreil,  A.  Phys. 
Beibl.  7.  149.) 

2AgCl,  3NHi.  Decomp.  on  air  and  in  HjO 
to  AgCl.  Sol.  in  cone.  NH40H+Aq,  from 
which  it  can  be  crystallised.    (Rose.) 

Insol.  in  alcohol.  (Bodlaader,  Z.  phys.  Ch. 
9.  730.) 

AgCl,  3NH8.  More  easily  decomp.  than 
2i^l,  3NH,. 

SI.  sol.  in  liquid  NH,.  (Jarry,  A.  ch.  1899, 
(7)  17.  343.) 

AgCl,  5NH,.  SI.  sol.  in  liquid  NH,. 
(Jarry,  A.  ch.  1899,  (7)  17.  336.) 

Silver  chlorobromoiodides. 

(Rodwell,  Proc.  Roy.  Soc.  26.  292.) 

Silver  «?/&fiuoride  (argentous  fluoride),  Ag,F. 

Decomp.   by   H,0  into  Ag  and   AgF. 
(Guntz,  C.  R.  110.  1337.) 

Decomp.  by  HjO. 

Insol.  m  abs.  alcohol,  ether,  acetone  and 
xylene.  (Wdhler  and  Rodewald,  Z.  anorg. 
1909,  61.  63.) 

Decomp.  by  HjO  until  the  solution  con- 
tains 64.5%  AgF,  independent  of  temp. 
(Guntz,  C.  R.  1913,  167.  981.) 

Sflver  fluoride,  AgF. 

Extremely  deliquescent.     (Gore.) 

Sol.  in  0.55  pt.  H,0  at  15.5**  with  evolution 

of  heat.    Sp.  gn  of  sat.  solution  at  15.5**  = 

2.61.    (Gore.) 


Solubility  of  AgF  in  HjO  at  t*. 
G.  per  100  g.  H,0. 


f* 

AgF 

-14.2 

60 

+18.6 

166 

18.66 

169.6 

20 

172 

24 

178 

25 

179.6 

28.6 

216 

32 

193 

39.6 

222 

108 

206 

8oUd 


Ice+AgF,4Hrf) 

AgF,4H/) 

"  -f  AgFjJH/) 

AgJF.mfi 


AgF,  2H/)+AgP 
AgF 


(Guntz,  A.  ch.  1914,  (9)  2.  101.) 
Sp.  gr.  AgF+Aq  at  18^ 


%  AgF 


7.20 
29.60 
4Q.20 
66.40 
66.20 


Sp.  AT. 


1.07 

1  38 
1.82 

2  00 
2.62 


(Guntz,  A.  ch.  1914,  (9)  2.  104.) 

Data  on  solubility  of  AgF  in  HF+Aq  ur 
given  by  Guntz  (I.  c). 

SI.  sol.  in  liquid  NHt.  (Gore,  Am.  CL  J 
1898,  20.  829.) 

+H,0.  Deliquescent.  Sol.  in  H,0 
(Guntz,  A.  ch.  1914,  (9)  2.  101.) 

-I-2H2O.  Deliquescent.  Sol.  in  HjO 
(Guntz.) 

+4H,0.  Not  deliquescent.  Sol.  in  HjO. 
(Guntz.) 

-f  V»  HjO.  Unstable  in  the  presence  d 
crystals  of  AgF-|-2H,0.  (GunU,  A.  ch.  191i 
(9)  2.  101.) 

SUver  hydrogen  fluoride,  AgF,  HF. 
(Guntz.) 

AgF,  3HF.    Very  unstable. 

Sol.  in  HF.  (GunU,  Bull.  Boc.  1896,  (3 
18.  114.) 

Silver  stannic  fluoride. 

See  Fluostannate,  silver. 
Silver  tungstyl  fluoride. 

See  Fluoztungstate,  lilv 
Silver,  fulminating. 

See  Silver  nitride. 
Silver  hydride,  AgH. 

Not  decomp.  by  HtO. 
J.  1896, 19.  52.) 

Argentous  hydrozl4e, 

Sol.  in  H,0. 
(Weltzein,  A.  142. 

Silver  hydroxide,  AgOH. 

above  —  40*- 


(BartleU,  Am.  Ch 


in  aohiiioA 


Decomp.  into  AgtO.and  HjQ, 
See  Silvei  oxide.  oyV^OOgl 
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Argentous  iodide,  Agsl. 
(GunU,  C.  R.  112.  861.) 

Silver    imidosolpluunide,    AgN(S0tNHt)s4- 

Decomp.  slowly  in  the  air.  Somewhat  sol. 
in  hot,  more  sol.  in  boiling  HjO,  from  which 
it  ci^st.  unchanged  on  cooling.  In  aqueous 
solution  is  stable  toward  alkali.  Decomp. 
by  acids.  Difficult^  sol.  in  diy  pyridine; 
easily  sol.  in  pyridineHhAq.  (Hantzsch,  B. 
1905,  88.  1035.) 

(SO,),NsH»Ag,+5J^H,0.  Nearly  insol. 
in  hot  H,0.  (Ephraim  and  Michel,  B.  1909, 
42.  3845.) 

(SO,)4N7H,Ag»-f4H,0.  (Ephraim  and 
Michel.) 

(SOa)4N»HAg«-f  IH,  11,  and  28  H,0. 

EaaUy  sol.^  HNO,  and  NH40H-fAq. 
SI.  sol.  m  pyridine.  Very  sol.  in  p3rridine  con- 
taining pyridine  nitrate  and  can  be  recryst. 
therefrom.    (Ephraim  and  Michel.) 

(SO,)4N»Ag7-f8H,0.  (Ephraim  and 
Michel.) 

SilTer  iodide,  Agl. 

Insol.  in  H2O. 

Calculated  from  electrical  conductivity  of 
Agl-f  Aq,  Agl  is  sol.  in  1,074.040  pts.  HtO 
at28.4^and420,260pts.at40^  (Holleman, 
Z.  phvs.  Ch.  12.  130.) 

1  f.  H,0  dissolves  0.1  mg.  Agl  at  18^ 
(Kohlrausch  and  Rose,  Z.  phys.  Ch.  12.  241.) 

Solubility  in  H,0  =  1 X  10-"N.    (Rolla.) 

Solubility  in  H,0 = 0.97  X  10-»  g.  mols.  per  1. 
at  25^.    (Goodwin,  Z.  phys.  Ch.  1894, 18. 646.) 

Solubility  of  Agl  in  H,0  at  25**  is  1.05  X  10-» 
(in  normality).    (Thiel,  Z.  anorg.  1900, 24. 57.) 

A  sat.  aq.  solution  at  20.8**  contains  0.0020 
X10-»  g.  equiv.  perl.  (KoWrausch,  C.  C. 
1901.  II.  1299.) 

1  I.  H,0  dissolves  0.0035  mg.  Agl  at  21^ 
(Kohlrausch.  Z.  phys.  Ch.  1904,  60. 356.) 

1 1.  H,0  dissolves  0.00253  mg.  Agl  at  60^ 
(Sammet,  Z.  phys.  Ch.  1905,  68.  644.) 

SolubiUty  in  H,O  =  1.23X10-»  g.-mol. 
OCT  litre  at  25*.  (A.  E.  Hill,  J.  Am.  Chem. 
See.  1908,  80.  74.) 

0.003  nig.  are  contained  in  1 1.  of  sat.  solu- 
tion at  21  .  (Kohb^usch,  Z.  phys.  Ch.  1908, 
64. 168.) 

Insol.  in  dil.  HNO,-f  Aq  or  H,P04-f-Aq. 
Decomp.  by  hot.  cone.  HNOj-f  Aq  or  HsS04. 
Easily  sol.  in  cone.  HI+Aq. 

1  pt.  Agl  dissolves  in  2510  pte.  NH4OH+ 
Aq  of  0.96  sp.  gr.  (Martini,  Schw.  J.  66.  154); 
in  24€3  pts.  of  0.89  sp.  gr.  (Wallace  and  La- 
ment, Ch.  Gaz.  1869. 137). 


1  g.  Agl  dissolves  in  26,300  g.  10% 
NH^OH-fAqJsp.  gr.»0.96)  at  12^  Insol. 
in  5%  NH40H-f  Aq.  (Longi,  Gazz.  ch.  it.  18. 
87.) 

Coefficient  of  solubility  in  NH40H+Aq 
(density,  0.926)  is  found  lower  than  previ- 
ously obtained  and  of  the  order  of  V«oooo  at 
16*.    (Baubigny,  Bull.  Soc.  1908,  (4)  8.  772.) 


According  to  Field,  insol.  in  cold  cone.  KCl 
or  NaCl+Aq,  and  only  in  traces  on  boiling, 
and  s^arates  out  on  cooling. 

100  g.  NaCl  in  cone.  NaCl-f  Aq  dissolve 
0.95  mg.  Agl  at  15**;  100  g.  NH4CI  in  cone. 
NH4Cl-f  Aq  dissolve  2.9  mg.  Agl  at  15**;  95  g. 
NaCl -f  10  g.  KBr  in  cone,  solution  dissolve 
1.2  mg.  Agl  at  15**;  IOC  g.  KBr-f-225  g.  H,0 
dissolve  430  mg.  Agl  at  15*";  100  g.  KBr  in 
cone.  KBr-f-Aq  dissolve  525  mg.  Agl  at  15**; 
100  g.  Kl-f  69  g.  H,0  dissolve  89.8  g.  Agl  at 
15**;  100  g.  Kl-f  92  g.  H2O  dissolve  54.0  g. 
Agl  at  16**;  100  g.  KI -1-366  g.  H,0  dissolve 
7.25  g.  Agl  at  15.**  (Schierholz,  W.  A.  B. 
101,  2b.  4.) 

Sol.  in  cone.  KI-f-Aq,  from  which  it  is  pre- 
cipitated by  H,0.    (Field,  C.  N.  8.  17.) 

KI  givies  a  ppt.  with  AgNOt  in  presence  of 
30,000  pts.  H,0.    (Harting.) 

SolubiUty  in  KI+Aq  at  15**. 


%KI 

%  Agl 

%KI 

%  Agl 

69.16 

53.13 

33.3 

7.33 

57.15 

40 

25. Q 

2.75 

50.0 

25.0 

21.74 

1.576 

40.0 

13.0 

20 

0.80 

(Schierholz,  W.  A.  B.  1890,  101.  2b.   10.) 

Solubility  in  Kl-f  Aq  at  25^ 

Mol.  KI  per  1. 

g.  Agl  per  1. 

1.937 

46.42 

1.6304 

24.01 

1.482 

15.46 

1.406 

12.55 

1.018 

3.47 

1.008 

3.32 

0.734 

1.032 

0.586 

0.512 

0.335 

0.0853 

Hellwig,  Z.  anorg.  1900,  26.  180.) 

Solubility  in  KI-fAq. 

t-60* 

%  Agl 

%KI 

Sotid  phase 

2.5 

24.8 

Agl 

16.0    . 

33.8 

n 

28.0 

36.7 

tl 

39.0 

38.1 

tt 

51.8 

36.2 

u 

53.5 

36.5 

tt 

53.5 

36.6 

*%*&■" 

53.5 

37.1 

53.4 

37.6 

KI+*^,K. 

50.4 

40.2 

45.0 

43.2 

:iV 

38.0 

47.1 

tt          ■  ^  I 

22.8 

55.5 

tt 

10.7 

59.1    yitiz( 

dbyLjOdsie 

:*- 
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t-30° 


%Agl 

%KI 

Solid  phase 

0.1 

10.2 

Agl 

10.0 

31.4 

u 

29.4 

37.6 

u 

42.8 

38.8 

*( 

49.7 

38.6 

AgI+AgI,2KI 
Agl,  2^1 

49.6 

39.5 

47.7 

40.9 

U 

46.3 

41.4 

li 

44.1 

43.2 

Agl,2KI+Kl 

42.8 

43.9 

KI 

35.8 

46.9 

t< 

16.0 

55.5 

11 

0 

60.35 

ti 

t-0- 

%AgI 

%  KI 

Solid  phase 

0.2 

9.8 

Agl 

1.5 

20.5 

n 

6.5 

26.1 

if 

26.6 

34.6 

n 

28.1 

36.4 

tt 

38.0 
37.9 

41.3 
42.0 

37.6 

42.7 

37.9 

44.0 

Agl,  KI+KI 

31.3 

46.6 

KI 

21.7 

50.5 

U 

18.0 

51.2 

It 

9.0 

53.0 

U 

0 

56.1 

ti 

27.5 

48.7 

Agl,  2KI+KI 

21.0 

50.3 

Agl,  2KI 

(Van  Dam  and  Donk,  Chem.  Weekbl.  1911, 
8.848.) 
Very  sol.  in  KI,-|-Aq.  (Muth,  Dissert.  1896.) 
Very  sol.  in  H2O  in  presence  of  NaT.  (Kur- 

nakow,  Ch.  Z.  1900,  24.  60.) 

SolubiUty  in  Kl-f  Aq  at  15^. 


CompositioD  of  the  sat. 

solution  in  mola.  per 

1000  mols.  HiO 


Mola. 
Natit 


35.63 

40.54 

61.55 

80.55 

94.25 

107.52 

117.96 

134.40 

135.83 

133.81 

129.02 

122.56 

117.11 

111.52 


Mob. 
Asilt 


8.14 
10.94 
25.15 
38.19 
47.79 
57.52 
51.70 
46.82 
46.36 
43.03 
34.85 
22.82 
11.93 


Solid  phase 


Traces  are  dissolved  by  alkali  nitrates +Aq. 
Easily  sol.  in  hot  KOH  H- Aq^^  from  which  it  is 
pptd.  by  HtO  or  alcohol.  Not  decomp.  by 
boiling  KOH-f  Aq.  (Voj^v  N.  Rep.  Phann. 
20.  129.) 

100  pts.  of  AgNOt-f  Aq  sat.  at  11**  diasohre 
2.3  pts.  Agl  in  the  opld,  and  12.3  pts.  on  boil- 
ing.    (Schnauss.) 

Solubility  of  Agl  in  AgNOi-f  Aq  at  25^ 


^ 


Agl+AKi,  Nal,  3^H,0 
Agl,  Nalj  3J^H,0 

AgI,NaI,3HH,0-fNaI 
Nal 


(Krym,  J.  Russ.  Phys.  Chem.  Soc.  1909,  41. 

382.) 


Mol.  AgNOa 
in  1  1. 


0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 
0.65 
0.70 


1.215 

1.63 

2.04 


2.54 

3.115 

3.75 

4.055 

4.69 

5.90 


g.  Agl  in  1  1. 


0.0680 

0.080 

0.090 

0.125 

0.167 

0.224 

0.299 

0.400 

0.528 

0.672 

0.850 


3.08 

6.26 

10.90 


16.1 
22.7 

33.2 
40.0 
53.2 
85.0 


Solid  phase 


Agl 


lAgJXO, 


Ag,I(NO,), 


(HeUwig,  Z.  anorg.  1900.  26.  171.) 

Solubility  of  Agl  in  25%  AgNOa4-Aq 
reaches  a  maximum  at  about  60**  and  at  tbe 
point  of  maximum  solubility  the  quantity 
dissolved  amounts  to  about  5  g.  Agl  per  100 
g.  AgNOj.  (Lowry,  Roy.  Soc.  Proc.  1914, 
91,  A,  66.) 

Sol.  in  hot  Hg(N0,),4-Aq,  from  whicb 
it  crystallizes  on  cooling. 


SolubiUty  of  Agl  in  Hg(NO,),+Aq  at  25*. 

Mols. 

Hg(NOi)t 

perl. 

g.  AffI 
perl. 

Mob. 

Hg(NOi)f 

perl. 

8.  Agl 
perl 

0.010 

0.0125 

0.025 

0.800 
0.841 
1.118 

0.050 
0.100 
1.000 

1.737 

2.730 

25.160 

Solubility  is  not  affected  by  presence  d  \ 
0.1  to  2N  HNO,. 

(Morse,  Z.  phys.  Ch.  1902,  41.  708.)         I 

Sol.inKCN+Aq.  .    \ 

SI.  sol.  in  Na^iSjOs-l-Aq  when  suspended  io 

much  H2O,  but  separates  again  on  addition  o( 

KI+Aq.    (Field.) 

Insol.    in    Na,S,0,+Aq.      (Fogh,    C.    R 

1890,  no.  7lJlgi>zedby^OOgie 
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Solubility  in 

8alt8+Aq. 

Cone. 

gnuns  Agl  sol. 

Solvent 

in  100  gnuns 
solvent- 

lodium  thio8ulph«t« 

1 

0.031 

"            **        •* 

6 

0.15 

"            *•        •* 

10 

0.30 

20 

•*            **        •• 

15 

0.40 

"            **        ** 

20 

0.60 

^Mliuin  milphite 

10 

0.01 

M                                      «( 

20 

0.02 

25 

anxDooium  aulphite 

10 

Traces 

'oUMium  cyanide 

5 

8.23 

J&monium  milphooyanide 

5 

0.02 

»«            •*              <« 

10 

0.08 

20 

"            **              ** 

15 

0.13 

ouanum 

10 

'-idcium           "               " 

10 

0.03 

lahum 

10 

0.02 

Juminum      **              " 

10 

0.02 

25 

luocarbamide 

10 

0.79 

luonnamine 

1 

0.008 

" 

5 

0.05 

10 

0.09 

(Vaienta,  M.  1894.  18.  250.) 

Very  sol.  in  liquid  NHs.  (Franklin,  Am. 
Jh.  J.  1898,  ».  829;  Jany,  A.  ch.  1899,  (7) 
T.  370.) 

EaaOy  sol  in  liquid  NH|.  (Ruff  and  Geisel, 
I  1906,  88.  2662.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
[,  1014);  (Naumann,  B.  1904,  87.  4329.) 
Inaol.  in  methyl  acetate.  (Resold,  Di»- 
Tt.  1906);  (Naumann,  B.  1909,  42.  3790.) 
Insol.  in  CSj.  (Arctowski,  Z.  anorg.  1894, 
257.) 

Much  less  sol.  in  hot  alcoholic  thiourea  than 
rCI  and  AgBr.  (Reynolds,  Chem.  Soc. 
(02,  61.  253.) 

Insol.  in  benxonitrile.  (Naumann,  B. 
)14,  47.  1370.) 

Slowly  sol.  in  piperidine  at  100**.    (Varet, 
R.  1802, 116. 336.) 

aiO  pis.  10  BoL  in  100  pts.  pyridine  at  10*". 
8.60  pts.  are  0oL  in  100  pts.  pyridine  at  121*". 
Aszczynski.  B.  1894,  27.  2288.) 
Mol.  wt.  aetermined  in  piperidine.    (Wer- 
r,  Z.  anorg.  1897,  16.  16.) 
Min.  lod^riU. 

Iver  hydrogen  iodide,  3AgI,  HI+7HiO. 
(Berthdot,  C.  R.  91.  1024.) 

todiiim  iodide,  2AgI,  Nal. 
iTery  sol.  in  acetone.    (Marsh,  Chem.  Soc. 
108.  784.) 

NaH-3}iH,0.      (Kiym,    J.    Ruse. 
.  Chem.  Soo.  1909,  41.  382.) 
( Agl+Nal  under  Agl. 

iodide  cmmonla,  Agl,  NH|. 
,.   in  liquid  NH..  .  (Jany,  A.  ch.  1899, 
17.  37lT) 


2AgI,  NH<.  (Rammelsberg,  Pogg.  48. 
170.) 

Composition  is  Agl,  NHt.  (Longr,  Gazs. 
ch.  it.  18.  86.) 

Sol.  in  Hquid  NH,.  (Jarry,  A.  ch.  1899,  (7) 
17.  371.) 

Agl,  2NH,.    (TerreU,  C.  R.  98.  1279.) 

Silver  nitride,  Ag,N. 

Berthollet's  "knallsilber."  Very  explosive. 
Insol.  in  H,0.  Sol.  in  KCN-fAq.  Slowly 
sol.  in  NHiOH+Aq.  (Raschig,  A.  888.  93.) 
(Angeli,  Chem.  Soc.  1894,  66.  (2)  93.) 

Argentous  oxide,  Ag^O. 

Insol.  in  HtO.  Decomp.  by  adds  into 
argentic  oxide  and  silver.  Insol.  in  NH4OH + 
Aq  or  HC,H,0,.     (v.  der  Pfoidten,  B.  20. 

Contains  H,  and  is  a  hydroxide  Ag4,HiO. 
(v.  der  Pfoidten,  B.  21.  2288.) 

The  above  substance  is  a  mixture,  accord- 
ing to  Friedheim  (B.  20. 2557.) 

Silver  oxide,  AgsO. 
Somewhat  sol.  in  HsO.'  (Buchols.) 

Sol.  in  3000  pts.  HsO.  (Bineau.  C.  R.  41.  609); 
sol.  in  96  pts.  HtO.     (Abl.) 

Sol.  in  15,360  pts.  H,0.  (Levi,  Ga««.  ch.  it. 
1901.  81.  (I)  1.) 

Solubility  in  H,0  at  25*'-2.16XlO-*  mols. 
AgOH  per  litre.  (Noyes,  J.  Am.  Chem. 
Soc.  1902,  84.  1147.) 

1  liter  sat.  aqueous  solution  at  19.96^  con- 
tains 2. 14X10-*  g.;  at  24.94*  contains  2.5  X 
10 «  g.  Ag,0.  (Battger,  Z.  phys.  Ch.  1903, 
46.  603.) 

1 1.  H,0  at  25**  dissolves  1.8X10-*  gram- 
atoms  of  silver.  Determined  from  its  solu- 
bihty  in  NHi.  (Abegg  and  Cox,  Z.  phys. 
Ch.  1903,  46.  11.) 

1  1.  HtO  dissolves  0.0215  g.  Ag,0  at  20*. 
(Whitby,  Z.  anorg.  1910,  67.  108.) 

The  solubihty  of  AgsO  in  HtO  vanes  with 
the  method  of  preparation. 

Solubility  of  AgtO  (piepared  by  action  of 
NaOH,  freshly  prepared  hy  the  solution  of 
Na  in  HtO,  on  a  oil.  solution  of  AgNOi)« 
2.16X10-^  g-mol.  in  1  1.  H,0  at  25^  2.97X 
lO-^.-mol.  at  50**. 

Solubility  of  AgtO  ^prepared  by  action  of 
aqueous  barium  hydroxide  on  AgNOt)" 
2.23X10^  g.-mol.  in  1  1.  HtO  at  25*; 
3. 09X10-*  g.-mol.  in  1  1.  HtO  at  50^ 

Solubilitv  of  AgtO  (prepared  by  action  of 
cone.  NaOH-hAq  on  moist,  fr^hly  pptd. 
AgCl)-2.32X10-*  g.-mol.  in  1  1.  H,0  at 
25**;  3.55 X 10^  g.^nol.  at  50^ 

Solubility  of  AgtO  (prepared  by  action  of 
cone.  NaOH-f  Aq.  on  moist,  fr«hly  pptd. 
Ag,CO,)»2.95X10^  g.-mol.  in  1  1.  HtO  at 
25**;  3.89X10*  g.-mol.  at  50^  (Rebi^, 
Bull.  Soc.  1915,  (4)  7.  311.) 

Sol.  in  acids.  NH4OH,  and  (NH,),CO,-h 
Aq.    Decomp.  by  alkali  chlorides,  bromides^ 
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and  iodides +Aq.  Sol.  in  alkaU  cyanides,  and 
Uuosul]}hates+Aq.  SI.  sol.  in  nitrates +Aq; 
inaol.  in  sulphates +Aq.  When  freshly 
pptd.,  sol.  in  NH4SCN-hAq.  SI.  sol.  in 
NHiNOt+Aq.  Abundantly  sol.  in  Ba(NOt)t 
+Aq  without  pptn.  of  BaOiHi.  SoL  in 
boilina:  MnCNO,),,  Ni(NO,),,  Co(NO,),, 
Cu(NOi),,  and  Cej(N0t)f4-Aq  with  pptn. 
of  oxides.     (Persoz.) 

Insol.  in  KOH,  and  NaOH-f  Aq.    SI.  sol. 
ii>.BaOiHj+Aq.    (Berzelius  (?). 


Q.  at.  Ag  per  1. 

Mol.  NHi  per  I. 

0.0654 

0.214 

0.0658 

0.220 

0.134 

0.458 

0.140 

0.469 

0.205 

0.671 

0.205 

0.684 

0.225 

0.720 

0.224 

0.733 

0.251 

0.811 

0.248 

0.827 

0.242 

0.830 

0.257 

0.876 

0.278 

0.899 

0.276 

0.915 

0.299 

0.999 

0.343 

1.147 

0.454 

1.498 

0.470 

1.522 

(Whitney  and  Mdoher.  J.  Am.  Chen.  Soc. 
1903,  25.  78.) 

Insol.  in  liquid  NH|.  (Franklin,  Am.  oh. 
J.  1898,  20.  829.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
U.  1014);  (Naum^nn,  B.  1904,  87.  4329.) 

Insol.  in  ethyl  acetate.  (Hamers,  Dissert. 
1906;  Naumann,  B.  1910,  43.  314.) 

SI.  sol.  in  amylamine+Aq,  easily  in 
methylamine+Aq  (Wurtz^  A.  ch.  SO.  453); 
also  in  ethylamine,  and  thiosinamine+Aq. 

Solubility  in  methylamine-|-Aq.  at  18*. 
G.  mols.  per  1. 


CHiNHt 

A« 

0.1 
0.5 
1.0 

0.0221 

0.118 

0.228 

(Euler,  B.  1903,  36.  2879.) 

Solubility  in  ethvlamine+Aq  at  18*. 
O.  mok  per  1. 

CtH»NH, 

Ag 

0.1 

0.5(interpobited) 

1.0 

0.561 

0.927 

0.0322 

0.160 

0.314 

0.180 

0.291 

(Euler.) 


Silver  psrozide,  AgsOt. 

Sol.  in  cone.  HjSOi  (Rose),  and  in  pm 
HNOt + Aq  without  deoomp.  SoL  in  NH^ 
+Aq.    (Sch6nbein,  J.  pr.  41.  321.) 

Sol.  in  HNOt  and  HtS04  with  decoof 
(Mulder,  R.  t.  c.  1898,  17.  151.) 

Insol.  in  liquid  NH|.  (Gore,  Am.  CL  J 
1898,  20.  829.) 

Silver  oxide  ammonia. 
See  Silver  nitride. 

Silver  oxybromide,  AgTOBrr. 

Insol.  in  HtO.  Insol.  in  HNO*.  SoL  I 
hot  ammonia  and  in  NaOCl  +  Aq.  f  Sevevri( 
C.  R.  1912, 154.  357.) 

Silver  ozyfluoride,  AgF,  AgOH.  | 

Decomp.  by  HtO  with  separation  of  A^ 

(Pfaundler.)  \ 

Silver  iMtozyfluoridey  2Agt04,  AgF. 
(Tanatar.  Z.  anorg.  1901,  28.  335.)         I 
4Agt04,  3AgF.    (Tanatar,  Z.  anorg.  1!^ 

Silver  ozyiodida,  AgsO,  AgJ?. 
(Seyewitz,  BuU.  Soc.  1894,  (3)  11. 45^ 

Silver  phosphide,  AgPt.  i 

Sol.  in  HNOt.    Attacked  by  aqua  rep 

(Granger,  C.  R.  1897,  124.  897.)  , 

Ag4Pf.    InaoL  in  HCl+M;  emmij  idLI 

HNO;+Aq.    (Schr6tt«,  J.  B.  1B40.  2€a 
AgtPt.    ^Hackspill,  C.  R.  1913,  IfT.  79n\ 
AgtP  (7).     (Fresenius  and  Neubauff,  I 

anal.  1.  340.) 

Silvef  phosphoselenide,  AgtSe,  PsSe. 

Insol.inHtOorHa-fAq.  SoLinHNO^ 
Aq.  Insol.  in  cold,  deoomp.  by  hoi  i "  ^ 
Aq.    (Hahn,  J.  pr.  9S.  436.) 

2AgtSe.  PtSet.  Insol.  in  HtO,  HC 
HNOt+Aq;  slowly  sol.  in  red  fuming  fi 
(Hahn,  J.  pr.  98.  440.) 

2AgtSe,  PtSet.  Sol.  only  in  fuming  1 
(Hahn.) 

Silver  phosphotulphide,  2AgiS,  PtS. 

AgtS.PtS.    (Berzelius,  A.  46^  254.) 

2AgtS,  PtSt.  Easily  sol.  in  HNdl 
without  separation  of  P.    (Berseiius.) 

Ag4PtS:.    (BerzeUus.) 

Ag4PSt.     EaaUy  attacked  by  hot 
HCl.   SI.  deoomp.    InsoL  inhot  HNCVj 
comp.  by  aqua  regia.    (Ferrand,  A.  cfa.  i 
(7)  17.  413.) 

Silver  selenida,  AgtSe. 

Sol.   in   boiling  HNOt+Aq  at 
which  separates  out  by  dilution 
(BerzehuB.) 
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Min.  NaumarmiU,  Insol.  in  dil.,  but  sol. 
in  cone  HNOiH-Aq. 

Sflvef   sulphamide    (silver   thioni^   amide), 
SO,(NHAg),. 

Insol.  in  pyridine.  (Hantzch  and  HolL  6. 
1901^  3436.) 

H-HiO.  (Ephraim  and  Gurevitsch,  B. 
1910,  43.  146.) 

Argentous  sulphide,  Ag^. 

Easily  sol.  in  wann  dil.  HNOt+Aq,  and  in 
cone.  IltS04  without  separation  of  S.  Sol.  in 
oonc.  KCN-f  Aq.  (v.  der  Pfordten,  B.  20. 
1458;  Gunti,  C.  R.  112.  861.) 

Silver  sulphide,  AgjS. 

Less  sol.  in  HjO  than  Agl.  (Lucas,  Z. 
anoTR.  1904,  41.  210.) 

1  L  HsO  dissolves  about  4X10^^  g.  at.  Ag 
as  Ag,S  at  18*".  (Bernfdd,  Z.  phys.  Ch.  1898, 
16.72.) 

1  1.  H,0  dissolves  0.8X10*  g.  mols.  at 
16-18*'.    (BUtz.  Z.  phys.  Ch.  1907,  68.  291.) 

1    1.   H,0  dissolves   0.552X10*   g.   mols. 

Ag^at  IS'^     •  "     •        -"•    

294.) 

Sol. 
3f  S. 
comp. 
±Aq. 


(Weigel,  Z.  phys.  Ch.  1907,  68. 


in  cone.  HNOi-f-Aq  with  separation 

Sol.  in  hot  oonc.  HCl+Aq.    Not  de- 

by  CuCl,4-Aq,  but  by  CuCl,-|-NaCl 

Insol.   in   NH«OH-|-Aq.     Insol.   in 

B^,-f-Aq  or  in  Hg(N0,)j4-Aq. 

Inaol.  in  HtO,  dil.  adds,  alkalies,  and  alkali 
sulphides +Aq.    (Fresenius.) 

Sol.  in  HCN-hAq.  (Hahn,  C.  C.  1870. 
MO.) 

Pptd.  AgiS  is  very  sol.  in  HNO^  containing 
nore  than  5%  HNOj.  (Gruener,  J.  Am. 
::hem.  Soc.  1910,  82.  1032.) 

Only  very  si.  sol.  in  AgNOt+Aq,  even  at 
LOO^.  (Lowry,  Roy.  Soc.  Proc.  1914,  91,  A. 
U) 

Sol.  in  KCN+Aq.  (Hahn,  C.  C.  1870. 
540.) 

Difficultly  sol.  in  KCN-f  Aq;  less  difficultly 
r  AgsS  is  pptd.  from  a  very  dil.  solution. 
irni.  of  KCN  present  also  has  influence  on 
he  solubility.  AgsS  dissolved  in  cone.  KCN 
fAq  separates  out  on  dilution.  (B^champ, 
.  pr.  60.  64.) 

Insol.inNH4ClorNH4NO,H-Aa.    (Brett.) 

Min.  ArgentUe.  Acanthite,  Sol.  in  cone. 
INO»-hAq  with  separation  of  S. 

SoL  in  citric  acid-f-Aq  with  addition  of 
CNO,.    (Bolton,  C.  N.  87.  48.) 

Over  bisulphide,  AgiSj. 
Sol.  in  H2O  with  decomp.:  also  sol.  with 
ecomp.  in  HCl,  HNO|.  CS2  aoes  not  dissolve 
itt  S.    rHantzsch,  Z.  anorg.  1898, 19. 105.) 

Ihrer  sodium  sulphide,  3AgiS,  NasS-f  2HtO. 
Sol.  in  cone.  NajS+Aq  with  decomp.;  sol., 
I  H,0  with  decomp.  (Ditte,  C.  R.  1895, 
to.  93.) 


Silver  zinc  sulphide,  AgsS,  3ZnS. 
(Schneider,  J.  pr.  (2)  8.  29.) 

Silver    sulphimide    (silver    thi<myl    imide), 
SOtNAgT^ 
Very  si.  sol.  in  cold,  more  soL  in  hot  HtO. 
Very  sol.  in  dil.  HNO,.     (Traube,  B.  1892, 
26.  2474.) 

Silver  sulphophosphide. 
/See  Silver  phosphosulphide. 

Silver  telluride,  AgtTe. 
Min.  Hes8iU.    Sol.  in  warm  HNOi-f  Aq. 

Sodammonium,  Nas(NHi)t. 

100  g.  liq.  NH|  dissolve  60.5  g.  at  -23"*; 
56.4  g.  at  0*;  56  g.  at  +6*;  56  g.  at  9**.  r Joannis 
A.  oh.  1906,  (8)  7.  41.) 

Sodium,  Nat. 

Violently  decomposes  HtO.  alcohol,  etc. 
Insol.  in  hydrocarbons.  Easily  sol.  in  acids 
with  violent  action. 

Solubility  in  fused  NaOH. 
G.  sol.  in  100  g.  fused  NaOH  at  temp. 


t» 

G.  per  100  g.  NaOH 

480 

25.3 

600 

10.1 

610 

9.9 

670 

9.5 

760 

7.9 

800 

6.9 

(Hevesy,  Z.  Elektrochem.  1909, 16.  531.) 

Insol.  in  liquid  COt.  (BQchner,  Z.  phys. 
Ch.  1906,  64.  674.) 

Sol.  in  liquid  NHt.    (Franklin,  Am.  Ch.  J. 
1898,  20.  829.) 
1  gram  atom  dissolves:— 
at  4-22°  in  6.14  mol.  liquid  NH,. 
"        0**  •*  5.87      "      *• 
"  —30**  "  5.52      "      " 
"  —50**  "  5.39      "      " 
t*  _7o«  •'  5.20      '*      " 
''  —105**  "  4.98      "      " 

(Ruff,  B.  1906,  89.  839.) 

Ji  ccm.  oleic  acid  dissolves  0.0449  g.  Na 
in  6  days.  (Gates,  J.  phys.  Chem.  19U,  16. 
143.) 

Insol.  in  ethylamine  and  in  secondary  and 
tertiaiy  amines.  (Kraus,  J.  Am.  Chem.  Soc. 
1907,  29.  1561.) 

Scdhun  acetylide  acetylene,  NatCs,  CtHt. 

Very  deliquescent.  Decomp.  by  HtO  and 
by  absolute  alcohol.  Insol.  in  ether,  ligroin, 
etc.    (Moiasan,  C.  R.  1898,  127.  915.)  r 
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Sodium  amalgam. 

NaHge.  Stable  in  contact  with  the  liquid 
amalgam  from  0**-40.5**.  Can  be  cryst.  from 
Hg  without  decomp.  at  any  temp,  between 
these  limits. 

NaHgs.  Stable  in  contact  with  the  liquid 
amalgam  from  40.5®~150®.  Can  be  cryst. 
from  Hg  without  decomp.  at  any  temp,  be- 
tween these  limits.  (Kerp,  Z.  anorg.  1900, 
26.  68.) 

Sodium  amide,  NaNHs. 
Decomp.  by  H2O  and  alcohol. 

Sodium  amidochloride,  Na2NH2Cl. 

Sol.  in  HjO  with  decomp.  TJoannis,  C.  R. 
112.  392.) 

Sodium  arsenide,  NasAs. 

Decomp.  H,0.  '  (Lebeau,  C.  R.  1900,  180. 
504.) 

Sodium  arsenide  ammonia,  Na^As,  NHs. 

Easily  sol.  in  liquid  NHj.  (Lebeau,  C.  R. 
1900  ISO.  502 ) 

SI.' sol.  in  liquid  NH,.  (Hugot,  C.  R.  1898, 
127.  554.) 

Sodium  azoimide,  NaNs. 

Not  hygroscopic.  Sol.  in  HjO.  Insol.  in 
alcohol  and  ether.    (Curtius,  B.  24.  3344.) 

40.16  pts.  are  sol.  in  100  pts.  HtO  at  lO"". 

40.7       "     '*     "     "  100   "    HjO   "  15.2. 

41.7       ''    '*     ''    "  100    "    H2O   "  17.0^ 

0.3153  pt.  is  sol.  in  100  pts.  abs.  alcohol  at 
16^ 

Insol.  in  pure  ether.  (Curtius,  J.  pr.  1898, 
(2)  58.  279. 

Sodium  bromide,  NaBr,  and  -f  2H2O. 

Not  deliquescent.  Solubility  in  H2O  dif- 
fers according  as  NaBr  or  NaBr+2H20  is 
used.  The  foUowing  data  for  anhydrous 
NaBr  .were  found. 

Pts.  NaBr  dissolved  by  100  pts.  H2O  at  t**. 


Pta. 
NaBr 


t« 

Pts. 

40 

Pts. 

NaBr 

NaBr 

44.1 

115.6 

74.5 

118.4 

97.2 

51.5 

116.2 

80.5 

118.6 

100.3 

55.1 

116.8 

86.0 

118.8 

110.6 

60.3 

117.0 

90.5 

119.7 

114.3 

64.5 

117.3 

119.9 
120.6 
122.7 
124.0 


2H,0,  of  which  the  solubility  in  100  pts.  HjO 
was  found  to  be  as  follows: 


t" 

Pts.  NaBr 

t« 

Pta.  NaBr 

!*> 

Pta.  NaBr 

—21 

71.1 

+5^ 

82.0 

30 

973 

—20 

71.4 

10 

84.5 

35 

101.3 

—15 

73.1 

15 

87.3 

40 

105.8 

—10 

75.1 

20 

90.3 

45 

110.6 

—  5 

77.1 

25 

93.8 

50 

116.0 

0 

79.5 

(Coppet,  A.  ch.  (5;  80.  420.) 

If  solubility  S=pts.  NaBr  in  100  pte.  solu- 
tion, S=40.0-f0.1746tfrom  -20*'  to  +40=; 
S  =  52.3-f0.0125t  from  50**  to  150^  (fitari 
C  R  98.  1432  ) 

106  pts.  H2O  dissolve:  at  0**,  77.5  pte.  NaBr; 
at  20%  88.4  pts.;  at  40%  104.2  pte.;  at  60*, 
111.1  pte.;  at  80%  112.4  pte.;  at  100%  114.9 
pte.    (Kremers.) 

Sat.  solution  boils  at  121**.  (Kremers,  Pog^ 
97.  14.) 

Sat.  NaBr-f  Aq  contains  at: 
—22**         —10**         +140**         163° 
40.1  42.5  56.5  57.5%  NaBr. 

180**       180**       210**      212**       230** 
59.5       59.0       60.9       61.0       62.0%  NaBr 
(fitard,  A.  ch.  1894,  (7)  2.  539.) 

100  g.  sat.  NaBr+Aq  at  16.4**  contain  47 
g.NaBr.   (Greenish,  Pharm.  J.  1900, 66. 19a) 

Solubility  of  NaBr+2H20  in  H,0  at  30*^= 
65.5%  anhydrous  NaBr.  (Cocheret,  Diseet 
19U.) 

Sp.  gr.  of  NaBr-f  Aq  at  19.5**  containing: 

5  10  15         20         25  %NaBr. 

1.040     1.080     1.125     1.174     1.226 

30         35         40         45         50  %  NaBr 
1.281     1.334     1.410     1.483     1.565 
(Gerlach,  Z.  anal.  8.  285.) 

NaBr+Aq  containing  17.15%  NaBr  has 
sp.gr.  20*^/20'*  =  1.1473. 

NaBr+Aq  containing  22.72%  NaBr  ba^ 
sp.gr.  20720**  =  1.2060. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  ISSfe. 
19.  278.) 


Solubility  is  represented  by  a  straight  line 
of  the  formula  S  =  110.34 +0.1075t. 
Below  50**  the  salt  usually  crystallizes  with  |  (Oppenheimer,  Z.  phys.  Ch.  1898,  ST.  452.) 


Sp.(?r. 

of  NaBr+Aq  at  20.5^ 

Normality  of 
NaBr+Aq 

g.  NaBr  in  100 
g.  of  solution 

Sp.  gr.  20.5«'4' 

4.33 
3.00 

1.99 
0.98 

33.57 
25.10 
17.77 
9.41 

1.3284 
1.2284 
1.1526 
1.0750 

SODIUM  BROMIDE 
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Sp.  gr.  at  20"*  of  NaBr+Aq  containing 
M  g.  mols.  NaBr  per  liter. 


M 

Sp. 

M 
Sp.gr. 


0.01  0.025        0.05  0.075 

1.000732  1.002177  1.004074  1.005972 


0.10 
1.00788 


0.25 
1.01964 


0.50 
1.03908 


0.75 
1.05811 


M  1.0  1.5  2.0 

Sp.  gr.  1.07632     1.11963     1.15240 

(Jones  and  Pearce,  Am.  Ch.  J.  1907,  88.  728.) 


Sol.  in  HsSOi.  (Walden,  Z.  anorg.  1902, 
29.384.) 

100  pts.  NaBr-f  Aq  sat.  at  18-19*  contain 
46.05  pts.  NaBr;  100  pts.  NaBr-f-NaCl-f  Aq 
sat.  at  18-19"*  contain  46.59  pts.  of  the  two 
salts;  lOapts.  NaBr+Nal-f  Aq  sat.  at  18-19** 
contain  63.15  pts.  of  the  two  salts;  100  pts. 
NaBr-fNaQ-f Nal-f Aq  sat.  at  18-19**  con- 
tain 63.20  pts.  of  the  three  salts,  (v.  Hauer, 
J.  pr.  98.  137.) 


Solubility  of  NaBr  in  NaOH-f-Aq  at  17**. 
(G.  per  100  g.  H,0.) 


NaOH 

NaBr 

NaOH 

NaBr 

0.0 

91.38 

22.35 

59.60 

3.26 

79.86 

24.74 

55.03 

9.24 

68.85 

28.43 

48.00 

13.43 

64.90 

36.61 

38.41 

17.17 

63.06 

46.96 

29.37 

19.12 

62.51 

54.52 

24.76 

(Ditte,  C.  R.  1897,  124.  30.) 

Easily  sol.  in  liquid  HF.  (Franklin,  Z. 
anorg.  1905,  46.  2.) 

Very  si.  sol.  in  alcohol. 

XaBr+2H,0  is  sol.  in  1.10  pts.  H,0  at 
15**;  in  159  pts.  absolute  alcohol  at  15**;  in 
1200  pts.  absolute  ether  at  15**.  (Eder. 
Dingl.  221.  89.) 

NaBr4-2HtO  b  sol.  in  2.25  pts.  60%  alco- 
hol, and  7  pts.  90%  alcohol.  NaBr  is  sol.  in 
3  pts.  60%  alcohol,  and  10  pts.  90%  alcohol. 
(Eager.) 

100  pts.  absolute  methyl  alcohol  dissolve 
17.35  pts.  at  19.5.**  (de  Bruyn,  Z.  phys.  Ch. 
10.  783.) 

100  g.  NaBr-hCHjOH  contain  0.9  g.  NaBr 
at  the  critical  temp.  (Centnerszwer,  Z. 
phys.  Ch.  1910,  72.  437.) 

At  room  temp.,  1  pt.  NaBr  by  weight  is 
sol.  in: 

4.6  pts.  methyl  alcohol  D»*  0.7990. 
14.0     "  ethyl  "     D"  0.8100. 

49.7      "propyl         "     D»  0.8160. 

rRohland,  Z.  anorg.  1898,  18.  325.) 


Solubility  in  ethyl  alcohol  at  30**. 


wt.% 


Alcohol 


0 

11.79 
31.78 
43.22 
54.59 
65.51 
72.36 
76.92 
87.35 
97.08 


NaBr 


59.4 
42.90 
32.12 
26.79 
20.83 
16.08 
13.41 
12.03 
7.44 
3.01 


Solid  phase 


NaBr,  2H,0 


NaBr,  2H,0-f  NaBr 
NaBr 


(Cocheret,  Dissert.  1911.) 


Solubility  in  mixtures  of  methyl  and  ethyl 
alcohol  at  25**. 

,    P  »  %  methyl  alcohol  in  the  solvent. 
G =g.  NaBr  in  10  ccm.  of  the  solution. 
S»Sp.  gr.  of  the  sat.  solution. 


0.00 
4.37 
10.40 
41.02 
80.69 
84.77 
91.25 
100.00 


0.293 
0.365 
0.404 
0.724 
1.251 
1.286 
1.432 
1.440 


S  25*/4'» 


0.8189 
0.8265 
0.8273 
0.8593 
0.9079 
0.9104 
0.9235 
0.9238 


(Hen  and  Kuhn,  Z.  anorg.  1908,  80. 155.) 


Solubility  in  mixtures  of  methyl  and  propyl 
alcohol  at  25**. 


P  =  %  propyl  alcohol  in  the  solvent. 

G=g.  NaBrij   " 

S=Sp.  gr.  of  the  sat.  solution. 


)r  in  10  ccm.  of  the  solution. 


p 

G 

8  25<'/4*» 

0 

1.440 

0.9238 

11.11 

1.243 

0.9048 

23.8 

1.053 

0.8887 

65.2 

0.442 

0.8390 

91.8 

0.147 

0.8153 

93.75 

0.126 

0.8144 

100 

0.074 

0.8093 

(Herz  and  Kuhn,  Z.  anorg.  1908,  80.  156.) 
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SODIUM  STANNIC  BROMIDE 


Solubility  in  mixtures  of  propyl  and  ethyl 
alcohol  at  25"*. 
P  =  %  propyl  alcohol  in  the  solvent. 
G=g.  NaBr  in  10  ccro.  of  the  solution. 
S=Sp.  gr.  of  the  sat  solution. 


p 

Q 

8  26'>/4'> 

0 

0.293 

0.8189 

8.1 

0.249 

0.8147 

17.85 

0.247 

0.8145 

66.6 

0.190 

0.8107 

88.6 

0.111 

0.8116 

91.2 

0.083 

0.8083 

95.2 

0.082 

0.8090 

100 

0.074 

0.8093 

(Herz  and  Kuhn,  Z.  anorg.  1908,  60. 159.) 

2.05  g.  are  sol.  in  100  g.  propyl  alcohol. 
(Schlamp,  Z.  phys.  Ch.  1894,  14.  276.) 

SI.  sol.  in  acetone.  (Krug  and  M'Elroy,  J. 
Anal.  Ch.  6.  184.) 

100  g.  95%  formic  add  dissolve  22.3  g. 
NaBr  at  18.5^  (Aechan,  Ch.  Ztg.  1913,  37. 
1117.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  43.  314);  benzonitrile.    (Naumann, 

B.  1914,  47.  1370.) 

The  composition  of  the  h^rdrates  formed  by 
NaBr  at  different  dilutions  is  calculated  from 
determinations  of  the  lowering  of  the  fr- 
pt.  produced  by  NaBr  and  of  the  conductivity 
and  sp.  gr.  of  NaBr+Aq.  (Jones,  Am.  Ch. 
J.  1905,  34.  303.) 

Sodium  stannic  bromide. 
See  Bromostannate,  sodium. 

Sodium  uranous  bromide,  NasUBre. 

As  K  salt.  (Aloy,  Bull.  Soc.  1899,  (3)  21. 
264.) 

Sodium  zinc  bromide,  NaBr,  ZnBrs+HsO. 

Hygroscopic.  (Ephraim,  Z.  anorg.  1908, 
69.  63.) 

2NaBr,  ZnBri-f5HjO.  Hygroscopic. 
(Ephraim.) 

Sodium  carbide,  NasCi. 

Insol.  in  all  neutral  solvents;  decomp.  on 
heating  and  by  H,0.  (Matignon,  C.  R.  1897, 
126.  1034.) 

Sodium  carbonyl,  NaiCsOt. 

Decomp.  by  HjO  with  explosion.    (Joannis, 

C.  R.  116.  1518.) 

Sodium  8t«6chloride,  Na4Cl2. 

Decomp.  by  H,0  into  NaCl  and  NaOH  + 
Aq.     (Kreutz,  B.  1897,  80.  403.) 

Sodium  chloride,  NaCl. 
Sol.  in  HsO. 


100 


pta.  HiO  at  t**  dissolve  pts.  NtCL 


13.89 

16.90 

59.93 

109.73 


12 
100 


18.76 


10-15 


106 -f 


20 


All  temps. 


25 


18.75 


1 
18.75 
100 


1.25 
Boiling 


18.75 
100 


15.56 
100 


15 


Pto.  NaCl 


More  than 
at  13.89<> 

35.81 

35.88 

37.14 

40.38 


35.91 


37.731 


35.42 


42.86 


35.9 


37 


35.7 


36.53 


36.121 
36.724 
41.076 


36.119 


35.40 
36.95 


34  2-85  42 
36.16 


35.837 


Authority 


Gay-Lussac  A.  ch.  (2)  11. 
310. 


Fehlinc.  A.  TT.  382. 


Bischof. 


Bergmann. 


Griffiths, 


SchifF.  A.  lOf .  326. 


Fuchs    and  Hei< 

int. 


Kopp.  A.  S4.  262. 


C.  J.  B.  Kanten.  IMO. 


G.  Kanten. 


Uncer.  J.  pr.  8.  285. 


Karsten     (?). 
Unger.  Ix. 


died    by 


Ure's  Diet. 


Michel  and  Krafft. 


1  pt.  NaCl  is  sol.  in  2.789  pta.  HiO  at  15*»  (Geriach) : 
in  3  pts.  HtO  at  18.75*  (Abl) :  in  2.8235  pU.  HiO  at  orA 
temp.  (Bergmann);  in  2.7647  pts.  boihng  HiO  (Berr 
mann);  in  2.857  pts.  hot  or  cold  HiO  (Fourcroy). 

Not  deposited  from  boiling  aqueous  sohition  iinfc» 
the  vessel  containing  it  is  open  to  the  air.    (Unger.  L  c, 


Solubility  in  100  pts.  H«0  at  t 

t* 

Pts.  NaCl 

t' 

Pts.  NaO 

1.5 
13.75 

33.6 
35.8 

70 
108.5 

38-1 
39  4 

(Nordenskjdld.  Pogg.  VU,  315.) 


RolubiUty  in  100  pts.  HiO  at  t* 

»^ 

f 

Pts.  NaCl 

f 

Pta.Naa 

13.89 
16.90 

35.8 
35.9 

59.93 
109.73 

37.1 
40.4 

((jiay-Lussac.  A.  ch.  11.  296.) 


Solubility  of  NaCI  at  various  pressupea.  The  figm 
repiwent  pts.  NaCl  in  100  pts.  sat.  NaO+Aq  *t 
t**  and  A  pressure  in  atmoqpiheres. 


QP 


26.25 
26.35 
26  44 


26.32 
26.38 


12« 


26.35 


15* 


26.30 
26.39 
26.40 


20" 


26.35 
26.37 


250 


26  37 
26  47 


W 


26.47 
26  59 


(MQUer.  Pogg.  IIT.  386.) 
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100  pt8.  H^  dissolve  at  f". 

f 

Pta.NaCl 

f 

Pte.  NaCl 

-15 

32.73 

40 

36.64 

-10 

33.49 

50 

36.98 

-    5 

34.22 

60 

37.25 

0 

35.52 

70 

37.88 

5 

35.63 

80 

38.22 

9 

35.74 

90 

38.87 

14 

35.87 

100 

39.61 

25 

36.13 

109.7 

40.35 

(Poggiale,  A.  oh.  (3)  8.  649.) 

100  pts.  HsO  dissolve  at: 
0**  9*  12*  15* 

5.59      35.72      35.77      35.68  pts.  NaCl, 

20^        25*        30* 
35.77    35.81    36.00  pts.  NaQ. 
(MOUer,  Pogg.  122.  337.) 

100  pts.  HsO  dissolve  35.76-36.26  pte. 
faCl  at  15.6'',  and  the  ap.  gr.  of  sat.  solution 
»  1.204.  (Page  and  Eeightley,  Chan.  Soo. 
2)  10.  566.) 

100  pts.  NaCl+Aqsat.  at  18-19''  contain 
6.47  pts.  Nad.   (v.  Hauer,  J.  pr.  98. 137.) 

Solubility  of  NaQ  in  100  pts.  H,0  at  t**. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 


Pu. 

NaCl 


35.7 
35.7 
35.7 
35.7 
35.7 
35.7 
35.7 
35.7 
35.7 
35.7 
35.8 
35.8 
35.8 
35.8 
35.8 
35.9 
35.9 
35.9 
35.9 
36.0 
36.0 
36.0 
36.0 
36.1 
36.1 
36.1 
36.1 
36.2 
36.2 
36.2 


30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 


Pta. 
NaCl 


36. 
36. 
36. 
36. 
36. 
36. 
36. 
36. 
36. 
36. 
36. 
36. 
36. 
36. 
36. 
36. 
36. 
36. 
36. 
36. 


37. 
37. 
37. 
37. 
37. 
37. 
37. 
37. 


60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 


Pta. 
NaCl 


37.3 
37.3 
37.4 
37.4 
37.5 
37.5 
37.6 
37.7 
37.7 
37.8 
37.9 
37.9 
38.0 
38.0 
38.1 
38.2 
38.2 
38.2 
38.2 
38.3 
38.4 
38.4 
38.5 
38.6 
38.6 
38.7 
38.7 
38.8 
38.9 
39.0 


Sohibility  of  NaCl  in  100  pts.  H,0  at  t**.— 
.Contmumi, 


*o 

Pts. 

Pta. 

NaCl 

f 

NaCl 

f* 

90 

39.1 

97 

39.5 

104 

91 

39.1 

98 

39.6 

105 

92 

39.2 

99 

39.7 

106 

93 

39.3 

100 

39.8 

107 

94 

39.3 

101 

39.8 

108 

95 

39.4 

102 

39.9 

109 

96 

39.4 

103 

40.0 

109.7 

Pta. 
NaCl 


40.0 
40.1 
40.1 
40.2 
40.3 
40.3 
40.4 


(Calculated  by  Mulder  from  his  own  and 
other  observations,  Scheik.  Verhandel. 
1864.  37.) 


Solubility  in  100  pts.  HtO  at: 
O^o  20*         40*       60' 

35.630    35.825    36.32    37.06 
(Andieae,  J.  pr.  (2)  29.  456.) 


80' 
38.00 


Solubility  in  100  pts.  HsO  from  most  care- 
ful experiments. 

0*  20'  60'  80* 

35.571        35.853        37.091        38.046 

(Raupenstrauch,  M.  Ch.  6.  563.) 


Solubility  of  NaCl  in  100  pts.  HtO  at  t**. 


t» 

Pta.  NaCl 

14.0 

32.5 

13.8 

32.15 

6.25 

34.22 

5.95 

34.15 

0 

35.7 

3.6 

35.79 

5.3 

35.8 

14.45 

35.94 

20.85 

35.63 

25.45 

35.90 

38.55 

36.52 

44.75 
52.5 
55.0 
59.75 
71.3 
74.45 
82.05 
86.7 
93.65 
101.7 


Pta.  NaCI 


36.64 
37.04 
36.99 
37.31 
37.96 
37.96 
38.41 
38.47 
38.90 
40.76 


SolubiUty  above  20®  is  represented  by  the 
formula  S « 34. 359+0. 0527t.  (Coppet,  A. 
ch.  (5)  30.  426.) 


Solubility  of  NaCl  in  100  pts.  H,0  at  high 
temp. 


t» 

Pta.  NaCl 

t* 

Pta.  NaCl 

118 
140 

39.8 
42.1 

160 
180 

43.6 
44.9 

(TUden  and  Shenstone,  Phil.  Trans.  1884. 2 
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Sat.  NaCl+Aq  contains  %  NaCl  at  t°. 

t* 

%NaCl 

t*» 

%NaCI 

-21 

23.7 

77 

28.0 

-21 

23.4 

90 

28.2 

-18 

23.5 

115 

29.1 

-17 

23.3 

135 

28.9 

-  7 

25.5 

140 

28.8 

0 

25.8 

150 

29.6 

+15 

26.7 

180 

30.2 

55 

26.8 

215 

31.6 

(fitard,  A.  ch.  1894,  (7)  2.  532.) 


100  g.  HtO  dissolve  0.616  gram-equiva- 
lent NaCl  at  25**.  (Van't  Hoff  and  Mever- 
hoflfer,  Z.  phys.  Ch.  1904, 49.  315.) 


Solubility  of  NaCl  in  H,0  at  t*. 
Most  careful  experiments. 


0.35 
15.20 
30.05 
45.40 


g.NaCI 
per  100 
g.  H,0 


35.75 
35.84 
36.20 
36.60 


8p.gr. 


1.2090 
1.2020 
1.1956 
1.1891 


61.70 

76.65 

90.50 

107 


g.  N»CI 
per  100 
g.  H,0 


37.28 
37.82 
38.53 
39.65 


Sp.  gr. 


1.1823 
1.1764 
1.1701 
1.1631 


(Berkdey,  Phil  Trans.  Roy.  Soc.  1904,  203. 
A.  189.) 


Sat.  NaCl-hAq.  at  25**  contains  26.5% 
NaCl.    (Foote,  Am.  Ch.  J.  1906,  86.  239.) 

100  g.  HsO  dissolve  36.80  g.  ISfaCl  at  25^ 
(Cameron,  Bell  and  Robinson,  J.  phys.  Ch. 
1907,  IL  396.) 

100  g.   NaCl+Aq.   sat.   at   15°   contains 

26.3  g.  NaCl;  at  30*,  26.47  g.     (Schreine- 
makers.  Arch.  ne^.  Sc.  1910,  (2)  IS.  81.) 

5.456  g.  mol.  are  contained  in  1  1.  NaCl  + 
Aq  sat.  at  25°.  (Herz,  Z.  anorg.  1911,  78. 
274.) 

5.40  g.  mol.  are  contained  in  1 1.  NaCl+Aq 
sat.  at  30°.  (Masson,  Chem.  Soc.  1911,  99. 
1136.) 

26.47  g.  NaCl  are  contained  in  100  g. 
NaCl+Aq.  sat.  at  30°.  (Cocheret,  Dissert. 
1911.) 

35.79  g.  NaCl  are  sol.  in  100  g.  HjO  at 
room  temp.  (Frankforter,  J.  Am.  Chem. 
Soc.  1914.  86.  1106.) 

100  mol.  HiO  dissolve  at: 
19.3°       29.7°       40.1°       64.5° 

11.04  11.06       11.15       11.35  mol.  NaCl. 

(Sudhaus,  Miner.  Jahrb.  Beil.  Bd.  1914,  87. 

18.) 


SolubUity  of  NaCl  in  H,0  at  24.5°  at  vary- 
ing pressures. 

S=g.  NaCl  in  100  g.  solvent. 
P»  pressure  in  atmospheres. 


1 

250 

500 

1000 

1500 


35.90 
36.25 
36.55 
37.02 
37.36 


100  g.  of  solution  contains 
g.N»Ci 


26.42 
26.61 
26.77 
27.02 
27.20 


(Cohen,  Inouye  and  Euwen,  Z.  phys.  Ch. 
1910,  76.  257.) 


Sp.  gr.  of  NaCl  +Aq  eontaining  15%  NaCl  U  1.109  *: 
15*  (FrancoBur);  1.116  at  15*»  (Soubeiran);  1.1107  at  15^ 
(CouUer);  1.111  at  15"  (Baudin,  C.  R.  68.  932). 

Sp.  gr.  of  NaCl+Aq  saturated  at  15*  is  1.2071^ 
(MicheTand  Krafft);  at  17.5*  is  1.20i6  (Karst^m);  at  $- 
is  1.205  (Anthon). 


Sp.gr.  of  NaCl +Aq 

%NaCl 

Sp.gr. 

%  NaCl 

Sp.gr. 

%NaCl 

3p.«r 

6 
10 

1.037 
1.074 

15 
20 

1.112 
1.154 

25 
26.43 

life 
l.a&4 

(Dahlmann.  J.  B.  T.  321.) 


Sp.  gr.  of  NaCl+Aq  at  20**. 


%  NaCl 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Sp.  gr. 


1.0066 
1.0133 
1.0201 
1.0270 
1.0340 
1.0411 
1.0483 
1.0566 
1.0630 
1.0705 
1.0781 
1.0857 
1.0934 
1.1012 


%NaCl 


16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


SiKgr. 


1.1090 
1.1168 
1.1247 
1.1327 
1.1408 
U1490 
1.1572 
1.1655 
1.1738 
1.1822 
1.1906 
1.1990 
1.2075 


(Schiff,  A.  110.  76.) 


Sp.gr 

.of  NaCH-Aqatl9.6^ 

%NaCl 

8p.gr. 

%NaCI 

Sp.gr. 

6.402 
12.265 
17.633 

1.0460 
1.0895 
1.1303 

22.631 
26.530 

1.1712 
1.2036 

(Kremers,  Pogg.  96. 120.) 
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Sp.  gr.  of  NaCl-f  Aq  at  15** 


%  N»CI 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Sp.  gr. 

%  NaCI 

1.00725 

15 

1.01450. 

16 

1.02174 

17 

1.02899 

18 

1.03624 

19 

1.04366 

20 

1.05108 

21 

1.05851 

22 

1.06593 

23 

1.07335 

24 

1.08097 

25 

1.08859 

26 

1.09622 

26.395 

1.10384 

Sp.gr. 


1.11146 
1.11938 
1.12730 
1.13523 
1.14315 
1.15107 
1.15931 
1.16755 
1.17580 
1.18404 
1.19228 
1.20098 
1.20433 


(Gerlach,  Z.  anal.  8.  279.) 


Sp.  gr.  of  NaCl+Aq  at  18^ 


%  NaCl 


5 
10 
15 
20 


Sp.  gr. 


1.0345 
1.0707 
1.1087 
1.1477 


%  NaCl 


25 
26 
26.4 


Sp.gr. 


1.1898 
1 . 1982 
1.2014 


(Kohlrausch,  W.  Ann.  1879.  1.) 


Sp.    gr.    of   NaCl+Aq   at   20**,    containing 
n  mola.  HtO  to  1  mol.  NaCl. 


n 

Sp.gr. 

n 

Sp.  gr. 

12.5 

25 

50 

1.15292 
1.08207 
1.04227 

100 
200. 

1.02069 
1.00965 

(Marignac,  J.  B.  1870.  110.) 


Sp.  gr.  of  NaCl-f-Aq  at  0°.  NaCl  =g.  NaCl 
to  100  g.  H«0;  d**=8p.  gr.  at  0**;  d^  = 
maximum  sp.  gr . ;  T  » temp,  of  maximum. 


O.  NaCI 

d» 

dT 

T 

0 

1.00000 

1.000130 

+  4** 

0.5 

1.003925 

1.003988 

+  3 

1 

1.007P34 

1.007666 

-f-  1.77 

2 

1.015366 

1.015367 

—  0.58 

3 

1.023530 

1.023583 

—  3.24 

4 

1.030669 

1.030890 

—  5.63 

6 

1.045975 

1.046952 

—11.07 

Sp.  gr.  of  NaCl+Aq  at  20°.    2r  =  mola.  NaCl 
to  100  mols.  HiO. 


(Rosetti,  A.  ch,  (4)  17.  382.) 


X 

SpKr. 

I 

Sp.  ar. 

0.5 
1.0 
2.0 

1.01145 

1.022-55 
1.0*393 

4.0 

5.0 

1.0S408 
L 10276 

(Nicol,  Phil.  Mag.  (5)  16.  122.) 


Sp.  gr.  of  NaCl  -h Aq  ut  0".  8  =  weight  of  salt 
in  100  g.  of  solution  of  the  giveu  sp.gr.* 
Si  =  No.  mols.  of  salt  contained  m  100 
mols.  of  the  solution. 


8 

Hi 

sip,  gr. 

23.0821 

8.627 

1.1821 

19.1932 

6.769 

1 . 1502 

14.3415 

4.898 

Mill 

9.4120 

3.097 

1.0722 

5.1536 

1.644 

1.0394 

(CharpY,  A.  ch.  (6)29,23.) 


Sp.gr.  of  KaCl+Aq. 


i.-eqi 
JaCl 


NaCl  per  liter 


0.005028 

0.01005 

0.02005 

0.04983 

0.09873 

0.19388 

0.28999 

0.47574 


0.49860 
4.€ 


0.00259 

0.005178 

0.010318 

0.12580 

0.25019 


t** 


18,549 
18.550 
18.-5^^8 
IS. 509 
18.525 
18.542 
18.559 
18.558 


18.06 
17.86 


14.07 
14  076 
14.097 
14.097 
14.076 


Sp>  gr.  t'^/t* 


1.0002119 

1.0004358 

1.000848 

1. 002101 

i.0(M14:i 

1.008093 

1.012053 

1.019627 


1,02054 

1 . 18783 


1.0001108 
1.0002210 
1.00tM401 
1.0a5315 

i.oiooas 


(Kohlrausch,  \V.  Ann.  1894,  63.  26 J 


-^p.  gr.  of  NaCl+Aq  at  18718". 


g. -equivalents  of  NaC  L 
in  1  liter  of  solutjm^ 


0.005 
0.010 
0.020 
0.050 
0.100 


Sp.  er. 


r  IMJ02104 

I  (H)(M20*i 

i  IXJ08475 

1  tX}2im^ 

1  fMM2a5 


(Tammann,  Z.  pfi^E^^i^. 
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Sp.  gr.  of  NaCl+Aq  sat.  18.0',  when  p -per- 
cent str«igth  of  solution;  d« observed 
density;  and  w« volume  cone,  in  grams 


per  CO. 


•) 


p 

d 

w 

25.37 

1.1928 

0.30263 

21.25 

1.1592 

0.24637 

17.35 

1.1277 

0.19503 

13.25 

1.0958 

0. 14518 

9.34 

1.0665 

0.09960 

4.810 

1.0332 

0.04969 

2.991 

1.0202 

0.03052 

2.593 

1.0173 

0.2638 

1.746 

1.0111 

0.01765 

(Barnes.  J.  Phys.  Chem.  1898, 2. 544.) 


Sp.  gr.  of  NaQH-Aq  at  20.5**. 


Normality  of 
NaCl+Aq 


3.97 
2.96 
2.01 
0.97 


G.  NaCI  in 
100  g.  of 
solution 


20.22 

15.56 

10.90 

5.49 


8p.  gr.  20.5*»/4'> 


1.1489 
1.1124 
1.0775 
1.0373 


(Oppenheimer.  Z.  phys.  Ch.  1898,  27.  451.) 


Sp.  gr.  of  NaCl+Aq  at  15** 


Per  cent  NaCI 

Sp.gr. 

0 

1.00000 

5 

1.03624 

10 

1.07335 

15 

1.11146 

20 

1.15107 

25 

1.19228 

Sat.  at  15** 

1.20433 

Sp.  gr.  of  sat.  NaQ-f  Aq  at.t**. 


-10*^ 
0 
10 
20 
30 
40 
50 
60 
70 


g.  NaCl  sol.  in 
100g.HsO 


32.90 
36. 63, 
35.69 
35.82 
36.03 
36.32 
36.67 
37.06 
37.51 


Sp.gr. 


1.200 
1.210 
1.205 
1.202 
1.1^ 
1.193 
1.189 
1.184 
1.178 


(H.  C.  Hahn,  J.  Am.  Chem.  Soc.  1898,  20. 
622.) 


Sp.  gr.  of  NaCl-f  Aq  at  1874^ 

g.  NaCl  in  100  g.  of 
solution 

Sp.gr. 

0.19560 
0.097952 
0.065410 
0.048977 

1.0001  . 
0.9994 
0.99918 
0.99905 

(Tschernaj,  J.  Russ.  Phys.  Chem.  Soc.  1912, 
44.  1565.) 

Sp.  gr.  of  dU.  NaCl+Aq  at  20.004**. 
Conc.»g.  equiv.  NaQ  per  1.  at  20. OW. 
Sp.  gr.  compared  with  H,Q  at  20. 004** -1. 

Cono. 


(Jahn,  Z.  phys.  Ch.  1900,  38.  572.) 

Sp.  gr.  20**/4**  of  a  normal  solution  of  NaCl 
=  1.03866.  (Haigh,  J. -Am.  Chem.  Soc. 
1912,  84.  1151.) 


0.0000 
0.0001 
0.0002 
0.0005 
0.0010 
0.0020 
0.0040 
0.0050 
0.0100 


Sp.gr. 


1.000,000,0 
1.000,004,2 
1.000,008,5 
1.000,021,3 
1.000,042,7 
1.000,085,1 
1.000,169,6 
1.000,211,7 
1.000,423,3 


(Lamb  and  Lee,  J.  Am.  Chem.  Soc.  1913,  8S^ 
1686.) 

The  saturated  solution  boils  at  109**. 
(Kremers.) 

NaCl+Aq  containing  42.9  pts.  NaCl  to  100 
pts.  H,0  boils  at  106.8**  (Griffiths);  contain- 
ing 41.2  pts.  NaCl  to  100  pts.  HfO  boils  at 
108.2**  (Legrand):  containing  40.38  pts. 
NaCl  to  100  pts.  6,0  boils  at  109.73**  (Gay- 
Lussac);  containing  38.7  pts.  NaCl  to  100  pts. 
HiO  forms  a  crust  at  108.3**;  highest  point  ob- 
served, 108.8**  (Gerlach,  Z.  anal.  26.  426.) 

Boiling-point  of  NaClH-Aq. ^ 


%  NaCl 


5 
10 
15 
20 
25 
29.4 


B.-pt.  according  to 


Bischof 


101.50** 

103.03 

104.63 

106.26 

107.93 

107.9-108.99 


O.  Karsteo 


101 .  10* 
102.38 
103.83 
105.46 
107.27 


%  NaCl 


5 
10 
15 
20 
25 


-  B.'pt.  according  to 


Legrand 


100.80** 
101.75 
103.00 
104>60 


DigifizfitJ 


106.60  r^r^r  iP^^'^ 


Gertaeh 


100.9** 
101.9 
103.3 
105.3 


rr 
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B.-pt.  of  NaCl+Aq  containing  pts.  NaCl  to 
100  pt8.  HjO.  G=accoramg  to  Gerlach 
(Z.  anal.  26.  438:  L^  according  to  Le- 
grand  (A.  ch.  (2)  69.  431). 


B,-pt. 

G 

L 

B.-pt. 

Q 

L 

100.6** 

3.4 

4.4 

ia5.5*» 

27.5 

29.8 

101 

6.6 

7.7 

106 

29.5 

31.8 

101.6 

9.6 

10.8 

106.5 

31.5 

33.9 

102 

12.4 

13.4 

107 

33.5 

35.8 

102.5 

14.9 

15.9 

107.5 

35.5 

37.7 

103 

17.2 

18.3 

108 

37.5 

39.7 

103.5 

19.4 

20.7 

108.4 

41.2 

104 

21.5 

23.1 

108.5 

39.5 

104.5 

23.5 

25.5 

108.8 

40.7 

105 

25.5 

27.7 

... 

B.-pt.  of  NaCl+Aq  containing  g.  NaCl  in 
100  g.  H/). 

I.  XaCl  7.6  11.0  14.9  16.1  18.8 
B.-pt.        102.2**    103      104.2    104.8    106.1 

|.  NaCl      22.3       24.0   26.0     28.7 
B.-pt.        107.1     107.7108.7    109.5 
(Richmond,  Analyst,  1893,  18.  142.) 

If  NaCI  is  diasolved  in  15  pts.  HsO,  heat 
is  absorbed  if  the  temp,  is  15%  but  much  less 
f  temp,  is  86"*;  at  100"*  there  is  neither  ab- 
Kxrption  nor  evolution  of  heat.  (Berthelot, 
"^  li  78  1722 ) 

^36  pis'.  NaCl  mixed  with  100  pts.  HiO  at 
12.Q*  low»  the  temp.  2.5**.  (Rlldorff,  B.  2. 
58.) 

33  pts.  NaCl  with  100  pts.  snow  at  — 1* 
mre  a  temp,  of  —21.3**.    (Rlldorff,  Pogg.  122. 

The  freezing-point  of  NaCl-|-Aq  is  lowered 
).60'**  for  every  gram  NaCl  up  to  10  g. 
SVhen  more  cone,  the  freezing-point  sinks  pro- 
x>rtioiia]  to  NaCl,  2H,0,  0.342°  for  every 
p-am  of  that  salt.  (RQdorff,  Pogg.  113. 
163.) 

Inflol.  in  cone.  HCl-|-Aq. 

k)lubilityofNaClinHCl-^-AqatO^  NaCl  = 
mols.  NaCl  (in  milligrams)  dissolved 
in  10  ccm.  of  liquid;  HCTs  mols.  HCl  (in 
milligrams)  diiraolved  in  10  ccm.  of  liquid. 


N^Cl 


53.5 
52.2 
48.5 
44.0 
37.95 
23.5 
6.1 


Ha 


1 

1.85 

5.1 

9.275 

15.05 

30.75 

56.35 


Sum  of  mols. 


54.5 

54.05 

53.6 

53.275 

53.00 

54.95 

62.45 


8p.gr. 


1.2045 

1.2025 

1.196 

1.185 

1.1725 

1.141 

1.1159 


(Engel,  Bull.  Soc.  (2)  46.  654.) 


Solubility  in  HCl+Aq  at  10-10.5° 


g.  per  100  cc. 

G.  per  100  oo. 

HCI 

NaCl 

HCl 

NaCI 

0.0 

9.84 

12.76 

15.68 

20.78 

35.77 
33.76 
33.19 
32.71 
31.77 

26.06 
94.77 
102.1 
120.6 

30.89 
20.01 
19.04 
16.03 

(Enklaar,  R.  t.  c.  1901,  20.  183.) 


Solubility  in  HCl+Aq  at  30**. 


Composition  of  the  solution 


%  by  wt.  HCl 

%  by  wt.  NaCI 

0 

6.93 
12.50 
17.35 
35.60 

26.47 

16.16 

9.35 

4.52 

0.11 

(Schreinemakers,  Z.  phys.  Ch.  1909,  68.  85.) 


Solubility  in  HCl+Aq. . 

Cone. » concentration    of    HCl.    g.    mol. 
per  1,000  g.  H,0. 

NaCl=wt.  NaCl  dissolved  in  1,000  g.  HiO. 


t«» 

Cone. 

NaCl 

Molecular 
solubility 

0 

0 

0.25 
0.50 
l.CO 

357.75 
341.70 
324.45 
291.20 

6.13 
5.85 
5.56 
4.99 

25 

0 

0.25 
0.50 
1.00 

360.80 
344.50 
329  05 
298.10 

6.18 
5.90 
5.64 
5.10 

(Armstrong  and  Eyre,  Proc.  R.  Soc.  1910, 
(A)  84.  127.) 


Solubility  in  HCI+Aq  at  30*. 
G.  mols.  per  I. 


HCl 


0.0 

0.4575 

0.969 

1.786 

2.412 


NaCl 


5.400 
4.932 
4.386 
3.589 
2.412 


Sp.gr. 
30^ 


1.2018 
1.1906 
1.1801 
1.1633 
1.1512 


HCl 


NsCL 


3.05212  463 
4.152,  l,fi38 
5.950|o.tj30 
7.2051  0.2aS 


Sp= 


loT- 


M427 

1.12S9 
1.118S 
1   125S 


(Masson,  Chem.  Soc.  1911,  99.  1132.) 
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SolubiUty  in  HCl-hAq  at  25^ 


MilUmols  HCl  in  10  ccm. 

Millimola  NaCl  in  10  ccm. 

54.56 

6.07 

48.50 

10.32 

44.67 

15.90 

37.82 

21.17 

32.97 

32.83 

23.43 

(Herz,  Z.  anorg.  1912,  73.  274.) 


Moderately  dil.  H,S04  or  HNO|-hAq  pre- 
cipitate NaCl  from  NaCl-|-Aq.     (Karsten.) 

Sol.  in  H2SO4.  (Walden,  Z.  anorg.  1902, 
29.  384.) 


SolubiUty  of  NaCl  in  NH40H+Aq  at  30° 
(G.  in  1  1.  sat.  solution.) 


Sp.gr. 


1.1735 
1.1656 
1.160 
1.1494 


NH« 


29.535 
40.655 
47.26 
60.78 


NaCl 


293.38 
292.5 
289.7 
286.5 


Sp.gr. 


1.1406 
1.1395 
1.1301 
1.205 


NHa 


72.07 
72.715 
81.855 
97.49 


NaCl 


283.38 
283.06 
277.49 
270.57 


Solubility  in  NaOH+Aa  at  0^  Naa^imJs. 
NaCl  (in  milligrams)  in  10  ccm.  solution; 
NatOsmols.  NasO  (in  milligrams)  in 
10  ccm.  solution. 


NaCl 


54.7 
49.375 
47.212 
42.375 
39.55 
24.95 
19.3 
9.408 


NatO 


0 

4.8 

6.725 
10.406 
14.78 
30.5 
37.875 
53.25 


Na,0  + 
NaCl 


54.7 

54.175 

53.937 

52.781 

54.33 

55.45 

57.175 

62.66 


Sp.gr. 


1.207 
1.221 
1.225 
1.236 
1.249 
1.295 
1.314 
1.362 


(Engel,  C.  R.  112. 1130.) 
Solubility  in  NaOH+Aq  at  20''. 


G.  NaOHin    G.  NaCl  in 
1  liter  1  liter 


(Hempel  and  Tedescp,  Z.  anorg.  1911,  24. 
2467.) 


Solubility  of  NaCl  in  NH4CH-Aq  at  t** 


t® 

G.  per  ] 

100  g.  HiO 

Sp.  gr. 

NH«C1 

NaCl 

0 

0 
146.1 

356.3 
286.4 

I*.i85 

15 

0 

57.3 
118.9 
186.4 
198.8 

357.6 

326.4 

300 

271.6 

266.8 

1.200 
1.191 
1.183 
1.176 
1.175 

30 

0 
255.4 

360.3 
249 

i;i66 

45 

0 
322.1 

365 
233.9 

(Fedotieflf,  Z.  phys.  Ch.  1904,  49.  168.) 
See  also  under  NH4CI. 


10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 


308 
308 

ao6 

302 
297 
286 
277 
269 
261 
253 
244 
236 
229 
221 
213 
205 
197 
189 
181 
173 
165 
159 
152 
146 
139 
134 
129 
124 
118 
112 
107 
101 

96 

90 

85 

80 

76 

71 

66 

61 

56 

52 

48  . 

Digitized  by  VJ 


Sp.gr. 


1.200 
1.210 
1.215 
1.225 
1.230 
1.235 
1.240 
1.245 
1.250 
1.250 
1.252 
1.252 
1.260 
1.265 
1.270 
1.275 
1.275 
1.280 
1.285 
1.290 
1.295 
1.295 
1.300 
1.303 
1.305 
1.310 
1.315 
1.320 
1.325 
1.330 
1.333 
1.335 
1.340 
1.345 
1.350 
1.355 
1.360 
1.365 
1.370 
1.375 
1.380 
1.385 


dec.  BakUD« 


23.5 
24.0 
25.5 
26.4 
26.9 
27.4 
27.9 
28.4 
28.8 
28.8 
29.0 
29.0 
29.7 
30.2 
30.6 
31.1 
31.1 
31.5 
32.0 
32.4 
32.8 
32.8 
33.3 
33.5 
33.7 
34.2 
34.6 
35.0 
36.4 
35.8 
36.0 
36-2 
36.6 
37.0 
37.4 
37.8 
38.2 
38.6 
39.0 
39.4 
40.0 
40.2 
40.6 
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SohibilHy  in  NaOH+Aq  at  20"*, --Continued . 


Q.  NaOH  in 

G.  NaCI  in 

8p.  gr. 

1  Uter 

1  liter 

440 

45 

1.395 

450 

42 

1.400 

460 

39 

1.405 

470 

37 

1.410 

480 

34 

1  415 

490 

32 

1.420 

500 

30 

1.425 

510 

28 

1.430 

520 

27 

1.435 

530 

27 

1.440 

540 

26 

1.445 

550 

26 

1.450 

560 

25 

1.450 

570 

24 

1.455 

580 

23 

1.460 

590 

23 

1.465 

600 

22 

1.470 

610 

21 

1.475 

.  620 

20 

1.480 

630 

19 

1.485 

640 

18 

1.490 

deg.  Baum^ 

4i.0 
41.5 
41.9 
42.0 
42.3 
42.6 
43.0 
43.5 
43.7 
44.0 
44.3 
44.6 
44.6 
45.0 
45.5 
45.9 
46.2 
46.5 
46.8 
47.0 
47.5 


(Winteler,  Z.  Elektrochero,  1900,  7.  360.) 
Solubility  in  NajO+Aq  at  30°. 


Composition 

of  the  solution 

%  by  wt. 

%bywt. 

SoUd  phase 

Na«0 

NaCI 

0 

26.47 

NaCI 

4.47 

21.49 

(< 

12  22 

13.62 

It 

24.48 

4.36 

*< 

29  31 

2.40 

(1 

37.85 

1.12 

tt 

41.42 

0.97 

NaCl+NaOH,  H,0 

42 

0 

NaOH,  H,0 

(Schreinemakers,  Z.  phys.  Ch.  1909,  68.  85.) 

The  presence  of  other  salts  increases  the 
aoIubilH^  of  NaCI  in  H,0. 

Sol.  in  sat.  NH4Cl-|-Aq  with  pptn.  of 
NH4CI.  When  the  reaction  is  complete, 
the  solution  has  sp.  gr.  1.1788,  and  contains 
32.62%  mixed  salts;  or  100  pts.  H,0  dissolve 
48.42  pU.  mixed  salts,  viz.,  26.36  pts.  NaCI 
and  22.06  pts.  NH4CI.  (Karsten.)  (See 
under  NH4CI.) 

SoL  in  sat.  BaCU+A^  with  pptn.  of  BaCls 
until  a  state  of  equilibrium  is  reached,  when 
100  pts.  H,0  at  17**  dissolve  38.6  pts.  of  mixed 
salts,  of  which  4.1  pts.  are  BaCls.  (Karsten.) 
[See  under  BaCl,.) 

Insol.  in  sat.  CaClj-fAq.  (Vauquelin, 
.\nn.  de  Chim.  18.  95.) 

Much  more  sol.  in  hot  than  in  cold  HxO 
containing  MgCls  or  CaCls;  but  NaCI  is  pptd. 
fnnn  sat.  NaCl+Aq  when  that  solution  is 
mixed  with  MgCls  or  CaClj-f  Aq.  (Fuchs  and 
G.  Reichenbach,  1886.)    (See  under  MgClj.) 


Less  sol.  in  cone.  CaCls+Aq  than  in  HsO. 
(Hermann.) 

Solubility  of  NaCl+CaCli  in  H,0  at  25". 
G.  per  100  g.  HiO. 


NaCl 

CaCli 

26'»/S« 

0 

84 

1.846 

78.49 

1.4441 

1.637 

58.48 

1.3651 

1.799 

53.47 

1.3463 

7.77 

36.80 

1.2831 

10.70 

30.08 

1.2653 

18.86 

19.53 

1.2367 

32.48 

3.92 

1.2080 

35.80 

0 

1.2030 

Solid  pha 


CaCl,,  6HtO 

"      +NaCl 
NaCI 


(Cameron,  Bell  and  Robinson,  J.  phys.  Chem. 
1907, 11.  396.) 

SolubiUty  of  NaCI  in   NaHCO,  sat.   with 
CO,  at  t^ 


f* 

G.  per  1000  g.  HiO 

NaHCX), 

NaCI 

0 

6.0 

356.3 

4< 

7.7 

350.1 

15 

0.0 

357.6 

<< 

10.0 

354.6 

30 

0.0 

360.3 

n 

13.9 

358.1 

45 

0.0 

356.0 

n 

0.23 

361.5 

(Fedotieflf,  Z.  phys.    Ch.ll904,  49.  170.) 

Sol.  in  sat.  KClOi+Aq:  the  solution  can 
then  dissolve  more  KClOj.  (Margueritte, 
C.  R.  38.  305.) 

In  solution  containing  Na,  K,  CI  and  N0| 
ions,  the  solubility — relations  between  the 
four  salts  NaCI,  KCl,  NaNO,  and  KNO, 
have  been  studied.  (Uyeda,  Z.  anorg.  1911. 
71.  2.) 

Sol.  in  sat.  NHiNOi+Aq,  without  causing 
pptn.    (Karsten.) 

Sol.  in  sat.  NH4N0a+Aq,  from  which  solu- 
tion it  is  not  pptd.  by  salts  which  wotdd  cause 
its  pptn.  in  aqueous  solution.  (Margueritte, 
C.  R.  38.  3O70 

Sol.  in  sat.  Ba(NOa),-f  Aq  without  causing 
pptn. 

Insol.  in  Ca(N0,)2+Aq. 

Sol.  in  Mg(N0a)2-|-Aq  with  pptn.  of  small 
portion  of  Mg(N0|)2. 

Sol.  in  sat.  KNO»-|-Aq.  the  mixed  solution 
having  the  power  to  dissolve  more  KNOi,  and 
the  solubility  of  the  KNOj  apparently  in- 
creasing in  the  same  ratio  as  the  amount  of 
NaCI  present.  (Fourcroy  and  Vauquelin, 
Ann.  de  Chim.  11.  130.) 

Sol.  in  sat.  KNOj+Aq;  the  solution  thus 
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obtained  at  18.13"*  contains  40.34%  of  the 
mixed  salts,  or  100  pts.  H,0  dissolve  67.72 
pis.  of  the  mixed  salts,  viz.,  38.25  pts.  NaCl 
and  29.45  pts.  KNO«.    (Kareten.) 

SolubiUty  of  NaCl  in  KNO«+Aq  at  25^ 
KNO,=g.  KNOi  in  100  cc.  of  solution. 
NaCl=*g.  mol.  perl. 


KNOi 

NaCl 

KNOi 

Naa 

0 

5.44 

12 

5.28 

4 

5.52 

16 

5.21 

8 

5.45 

20 

5.15 

(RiU 

^,  Z.  Krist 

.  1911,  49. 

152.) 

{See  also 

under  KN( 

),.) 

Solubility  c 

>{  NaCl  in 

NaNO,-hAq  at  15.5^ 

g.  per 

100  CO.  sat.  solution 

Sp.  gr. 

NaNOi 

NaCl 

HK) 

1.2025 

0 

31.78 

88.47 

1.2305 

7.53 

27.89 

87.63 

1.2580 

13.24 

26.31 

86.25 

1.2810 

21.58 

23.98 

82.66 

1.3090 

28.18 

22.30 

80.42 

1.3345 

33.80 

20.40 

79.25 

1.3465 

37.88* 

19.40* 

77.37 

1.3465 

37.64* 

19.67* 

77.34 

*Solutions  sat.  with  both  salts. 
(Bodl&nder,  Z.  phys.  Ch.  1891,  1.  361.) 

Sol.   in   sat.   NaN6|-hAq  with   pptn.   of 
NaNO,. 

Solubility  of  NaCl  in  NaNO,-f-Aq. 
Cone,  -concentration  of  NaNOi  in  g.  mol. 
per  1,000  g.  H,0. 
NaCl=g.  NaCl  dissolved  in  1,000  g.  H,0. 


25 


Cone. 


0 

0.25 

0.50 

1 


0 

0.25 

0.50 

1 

2 


NaCl 


359.65 
355.90 
351.20 
342.15 


362.95 
356.65 
352.30 
343.65 
325.50 


Molecular 
solubility 


6.16 
6.09 
6.02 
5.86 


6.20 
6.11 
6.03 
5.88 
5.58 


(Armstrong  and  Eyre,  Proc.  R.  Soc.  1910,  A. 
84.  127.) 
(See  also  under  NaNOj.) 

Sol.  in  sat.  KCl-|-Aq  with  elevation  of 
temp.     (Vauquelin.) 

100  g.  H,0  sat.  with  KCl  dissolve  0.494 
gram-equivalent  NaCl  at  25**.  (Fuler, 
Z.  phys.  Ch.   1904,  49.  315.) 


Solubility  in  KCl-f  Aq  at  t* 


-20 

-10 

0 

+10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

180 


Sat.  aolation  oontaina 


%  NaCl 


21.3 
21.3 
21.3 
21.3 
21.3 
21.3 
21.3 
21.3 
21.3 
21.3 
20.7 
19.9 
18.8 
17.2 
16.5 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 


%KCl 


5-7 
6.7 
7,7 
8.6 
9.6 
10.6 
11.5 
12.5 
13.5 
14.4 
15.8 
17.8 
19.8 
22.4 
24.1 
25.1 
26.1 
27.1 
28.0 
29.0 
30.0 


(fitard.  A.  ch.  1894,  (7)  8.  277.) 
{See  xmder  KCI.) 

100  pts.  NaCl+Nal+Aq  sat.  at  18-19" 
contain  62.33  pts.  of  the  two  salts,  (v. 
Hauer.) 

Sol.  in  sat.  Ali(S04)i+Aq  with  no  pptn. 
(Vauquelin.) 

Sol.  in  sat.  (NH4)tS04+Aq  with  pptn.  d 
considerable  amt.  of  (NHJjSO^-FAq.  (Vau- 
quelin.) 

Sol.  in  sat.  CuSO^-f-Aq. 

100  pts.  HsO  dissolve  36.71  pts.  NaCI  and 
7.19  pts.  K2S04  at  15^  and  solution  has  sp 
gr.  1.24.    (Page  and  Keightey.) 

NaCl  is  sol.  in  KtS04-f-Aq,  and  vice  vena, 
without  separation  of  a  salt. 

100  pts.  HsO  dissolve  7.03  pta.  KsSO«  and 
37.60  pts.  NaCl,  when  warmed  and  cooled 
to  14^     (Rttdorflf.) 

SolubiUty  of  NaCl  and  KjSO*  in  H,0  at  t'. 
100  pts.  HjO  contain  pts.  NaCl,  KjSO*, 
and  KCl. 


t» 

Pu.  NaCl 

Pts.Ka804 

Pta-Ka 

10 

33.43 

8.10 

3.18 

20 

34.01 

8.90 

3.06 

30 

34.56 

9.56 

2.95 

40 

35.16 

10.38 

2.81 

50 

35.77 

11.07 

2.84 

60 

36.40 

11.93 

2.72 

70 

36.64 

12.82 

3.20 

80 

36.04 

12.26 

5.06 

90 

35.86 

12.42 

6.98 

100 

35.63 

12.56 

8.79/ 

(Precht  and  Wittgen,  B.  15. 1666.) 
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Sol.  in  cold  sat.  NaS04+Aq  at  first  without 
pptn.,  afterwards  N&SOa  separates  out. 
(Karsten.) 

Solubility  in  Na^4+Aq  containing  7.45  g. 
Na^4  in  100  g.  of  the  solution. 


t* 

g.  NaCl  in  100  g.  of 

the  aolution 

14.80 

23.30 

17.90 

23.33 

24.85 

23.45 

25.60 

23.485 

27.75 

23.525 

32.18 

23.55 

34.28 

23.68 

(Marie  and  Marquis,  C.  R.  1903, 136.  684.) 
See  dUo  under  Na^04. 

Sol.  in  sat.  ZnS04+Aq  with  separation  of 
NasS04,  ZnS04.    (Karsten.)    . 

Insol.  in  liquid  COs.  (BQchner,  Z.  phys. 
Ch.  1906,  64.  674.) 

Moderately  sol.  in  liquid  NH|.  (Franklin, 
Am.  Ch.  J.  1898.  20.  829.) 

12.2  pts.  NaCl  are  sol.  in  1  pt.  hydrazine  at 
12.5-13**.    (de  Bruyn,  R.  t.  c.  1899,  18.  297.) 

100  g.  hydroxylamine  dissolve  14.7  g.  NaCl 
at  17.6*.  (de  Bruyn,  Z.  phys.  Ch.  1892,  10. 
782.) 

100  g.  95%  formio  add  dissolve  5.8  g.  at 
19.7'.    (Aschan,  Ch.  Ztg.  1913,  37.  1117.) 

Solubility  in  alcohol. 

100  pto.  alcohol  of  0.000  tp.  gr.  dinolve  5.8  pts.  NaCl; 
of  0.872  sp.  gr.  dinolve  3.67  pt«.  NaCl;  of  0.834  sp.  gr. 
diaK>lve  0.5  pt.  NaCl.    (Kirwan.) 

100  ptfl.  alcohol  coDtaining  given  %  by  weight  of 
absolute  alcohol  dissolve  pts.  NaCl  at  25"*. 


alcJ^ol 

Pte. 
NaCl 

alcoUl 

Pts. 
NaCl 

alconoi 

PU. 
NaCl 

0.0 

8.4 

16.7 

25.1 

36.70 
30.49 
24  84 
19.30 

33.4 
41.8 
60.2 
58.6 

16.08 
13.28 
11.28 
7.96 

66.9 
75.2 
83.6 

6.96 
3.76 
1.69 

(Kopp.  A.  40.  206.) 

100  pts.  alcohol  of  75%  by  weight  dissolve  at: 
14*»  15.2«  38'»  71.5* 

0.661'        0.700        0.736         1.033  pts.  NaCl. 

100  pts.  alcohol  of  95.5%  by  weight  dissolve  at: 
15'»  77.2« 

0.174        0.171  pts.  NaCl. 
(Wagner,  A.  64.  293.) 

100  pts.  alcohol  containing  %  alcohol  by 
weight  dissolve  pts.  NaCl  at  15^  or  100  pts. 
solution  contain  %  NaCI. 

40  %  alcohol, 
13.25  pts.  NaCl, 
11.7  %NaCl, 

50        60        80   %  alcohol, 
9.77     5.93      1.22  pts.  NaCl, 
8.9       5.6       1.2  %NaCl. 
(Schiff,  A.  118.  365.) 


10 

20 

30 

28.53 

22.55 

17.51 

22.2 

18.4 

14.9 

Solubility  of  NaCl  in  alcohol  increases  with 
the  temperature. 

100  pts.  (by  weight)  of  alcohol  of  0.9282 
sp.  gr.  (50.5%  by  weight)  dissolve  at: 

10**        13**        23**       32** 

11.1      11.43      11.9      12.3  pts.  NaCl, 


4** 
10.9 


33** 
12.5 


51**      60** 

13.8    14.1  pts.  NaCl. 

(Gerardin,  A.  ch.  (4)  6.  146.) 


44** 
13.1 


SolubiUty  in  alcohol  at  13** 


100 

ccm.  contain 

ing. 

Sp.  gr. 

Alcohol 

Water 

Salt 

1.2030 

0 

88.70 

31.60 

1.1348 

11.81 

78.41 

23.26 

1.1144 

.15.99 

74.64 

20.81 

1.0970 

19.39 

71.45 

18.86 

1.0698 

24.95 

65.80 

16.23 

1.0295 

32.33 

57.96 

12.66 

0.9880 

40.33 

49.34 

9.13 

0.9445 

49.28 

38.54 

5.93 

0.9075 

57.91 

29.37 

3.47 

0.8700 

63.86 

21.62 

1.52 

0.8400 

72.26 

11.24 

0.50 

(Bodlftnder,  Z.  phys.  Ch.  7.  317.) 


Solubility  in  ethyl  alcohol +Aq  at  30**. 

g.  NaCl  per  100  g. 

g.NaaperlOOg. 

wt.  % 

wt.  % 
alcohol 

alcohol 

solution 

H,0 

solution 

HK) 

0 

26.50 

36.05 

50 

9.34 

20.60 

5 

24.59 

34.29 

60 

6.36 

16.96 

10 

22.56 

32.57 

70 

3.36 

12.75 

20 

19.05 

29.40 

80 

1.56 

7.95 

30 

15.67 

26.53 

90 

0.43 

4.30 

40 

12.45 

23.70 

(Taylor,  J.  phys.  Ch.  1897,  1.  723.) 


Solubility  in  ethyl  alcohol +Aq  at  40^ 

]^:.  \;,<1  ..i-imuj 

g,  NaCl+KXlg. 

tti    ■ ; 

u].- -.J 

ih.kIuIWiU 

H^> 

iolutloa 

H*0 

n 

26JJ8 

36,38 

60 

9.67 

21.43 

5 

24  7f» 

34.69 

60 

6.65 

17, S2 

10 

22  91> 

33  00 

70 

3  87 

13  10 

20 

19  46 

30.20 

80 

1.69 

B6S 

m 

\iy\y2 

27/25 

90 

0  50 

5.10 

40 

12,7.^ 

24.37 

(3*#t^teibyG-(bogIe 
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Solubility  of  NaCl  in  ethyl  alcohol+Aq  at 

28**. 

% 

%H,0 

nS:i 

CjI&H 

%HK) 

N^C. 

0 

73.53 

26.47 

45.35 

45.35 

9.3 

3.8 

71.6 

24.6 

66.2 

37.5 

6.3 

7.7 

69.7 

22.6 

67.4 

28.9 

3.7 

16.1 

64.6 

19.3 

78.8 

19.7 

1.5 

25.3 

58.9 

15.8 

89.6 

10 

0.4 

35.0 

52.5 

12.5 

(Fontein,  Z.  phys.  Ch.  1904,  78.  212.) 

Sohibility  of  NaCl  in  ethyl  alcohol  +  Aq  at  25". 

Cone. « concentration  of  alcohol  in  g.  mol. 
per  1,000  g.  HiO. 

NaCl^g.  in  1,000  g.HaO. 


Cone. 

NaCl 

Molecular 
solubility 

0 

0.25 

0.50 

1 
3 

359.65 
355.15 
349.65 
337.80 
301.60 

6.16 
6.08 
5.98 
5.79 
5.16 

(Armstrong  and  Eyre,  Proc.  R.  Soc.  1910, 
(A)  84.  127.) 

100  pts.  absolute  methyl  alcohol  dissolve 
1.41  pts.  at  18.5*":  100  pts.  absolute  ethyl 
alcohol  dissolve  0.085  pt.  at  18.5**.  (de 
Bniyn,  Z.  phys.  Ch.  10.  782.) 

100  pts.  wood-spirit  of  40%  (by  weight) 
dissolve  13.0  pts.  NaCl.    (Schiff,  A.  118.-365.) 

100  g.  NaCl-f  CH,OH  contain  0.1  g.  NaCl 
at  the  critical  temp.  (Centnerszwer,  Z.  phys. 
Ch.  1910,  72.  437.) 

Solubility  of  NaCl  in  methyl  alcohol-)- Aq. 
at25^ 

Cone.  =  concentration  of  alcohol  in  g.  mol. 
per  1,000  g.  HaO. 

NaCl  =  g.  in  1,000  g.HjO. 


t« 

Cone. 

NaCl 

Molecular 
solubiUty 

0^ 

0 

357.75 

6.13 

0.25 

355.20 

6.08 

'  0.50 

353.10 

6.05 

1 

347.45 

5.95 

25° 

0 

362.95 

6.20 

0.25 

359.40 

6.14 

0.50 

357.60 

6.11 

1 

353.20 

6.04 

3 

336.25 

5.75 

(Armstrong  and  Eyre,  Proc.  R.  Soc.  1910, 
(A)  84.  127.) 

Traces  dissolve  in  propyl  alcohol.  (Schlamp 
Z.  phys.  Ch.  1894,  14.  276.) 


SolubiUty  of  NaCl  in  propyl  alcohol +Aq. 
at  25*. 

Cone.  =  concentration  of  alcohol  in  g.  mol 
per  1,000  g.  H,0. 

NaCl=g.  NaCl  in  1,000  g.  H/). 


t« 

Cone. 

NaCl 

Molecular 
aolubilUy 

0 

0 

0.25 

0.50 

357.75 
351.20 
345.55 

6.13 
6.01 
5.91 

25 

0 

0.25 

0.50 

362.95 
355.75 
350.20 

6.20 
6.10 
6.00 

(Armstrong  and  Eyre,  Prdc.  R.  Soc.  1910,  A. 
84.  127.) 

Solubility  of  NaCl  in  propyl  aloohol+Aq  at 


Nib 

cShn 

& 

Nib 

C^H 

^^ 

0.55 

87.7 

11.75 

14.38 

5.39 

80.23 

'2.23 

51.57 

46.20 

15.42 

5.11 

79.47 

3.55 

18.99 

77.46 

16.38 

4.47 

79.14 

3.90 

14.78 

81.32 

18.08 

3.83 

78.09 

5.27 

12.77 

81.96 

20.12 

3.27 

76.61 

8.04 

9.49 

82.47 

22.35 

2.64 

75.01 

10.49 

7.79 

81.72 

24.50 

2.13 

75.37 

12.20 

6.57 

81.23 

24.90 

2.3 

72.80 

(Frankforter  and  Frary,  J.  phys.  Ch.  1913, 
17.  402.) 

100  K.  sat.  solution  of  NaCl  in  99.6%  propy 
alcoholcontain  0.04  g.  NaCl  at  25^  (Frank- 
forter and  Frary.) 

Insol.  in  fusel  oil.  (Gooch,  Am.  Ch.  J.  9- 
53.). 

Solubility   of    NaCl   in   amyl    alcohol  H-Aq. 
Liquid  phases  conjugated  at  28**. 


Upper  layer 

• 

Lower  layer 

NaCi 

amyl 
alcohol 

UiO 

NaCl 

amji 
alcohol 

HiO 

0.05 

it 

(< 

n 

0 

95.45 

94.1 

92.9 

91.6 

90.2 

4.5 
5.9 

7.1 
8.4 
9.8 

26.36 

19 

12.7 

6.2 

0 

0.21? 

0.4 

0.8 

1.5 

2.3 

73.42 

80,4 

86.5 

92.3 

97.7 

(Fontein,  Z.  phys.  Ch.  1910,  78.  226.)     , 

At  room  temp.  1  pt.  by  weight  is  sol.  in: 
75  pts.  methyl  alcohol  D"  0.7990. 
566    "    ethyl  "       D"  0.8100. 

3000    "    propyl       "       D»»  0.8160. 
(Rohland,  Z.  anorg.  1898,  18.  325.) 

100  g.  methyl  alcohol  dissolve  1.31  g.  Nad 

at25^  Digitized  by  ^OOgie 
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100  g.  ethyl  alcohol  dissolve  0.065  g.  NaCl 
at25^ 

100  g.  propyl  alcohol  dissolve  0.012  g.  NaCI 
at25^ 

100  g.  isoamyl  alcohol  dissolve  0.002  g. 
NaQ  at  25^ 

CTnm&r  and  Kaeett,  Chem.  Soo.  1013,  108. 
1009.) 

Solubility  of  NaCl  in  ethyl  H-amyl  alcohol  at 
28^ 


Upper  layer 


%        %  amyl  %  ethyl 
NaCl      alcohol     alcohol 


0.05 
0.10 
0.25 
9.58 
1.23 
2.81 
5.56 


95.45 

86.6 

75.4 

59.9 

47.0 

31.6 

17.7 


0 

9.5 
19.1 
30.9 
38.7 
44.8 
41.5 


Lower  layer 


%        %amyl 
NaCl       alcohol 


26.35 
25.30 
24.02 
22.64 
21.19 
19.26 
15.81 


0.22 

0.25 

0.3 

0.4 

0.5 

1.3 

3.69 


%  ethyl 
alcohol 


0 

1.9 

9.5 

6.9 

10.3 

15.2 

22.1 


Critical  solution:  amyl  alcohol,  10%; 
sthyl  alcohol,  32.5%;  NaCl,  11%;  H^, 
16.5%. 

(Fontein,  Z.  phys.  Ch.  1910,  73.  244.) 

Ether  ppts.  NaCl  from  NaQ-f-Aq. 
Gmelin.) 

Very  si.  sol.  in  a  mixture  of  equal  pts.  of 
i>oolute  alcohol  and  ether.    (Berzelius.) 

500  mg.  NaCl  treated  with  above  mixture 
ridded  only  0.5  mg.  to  the  liquid.  (Lawrence 
tadth.  Am.  J.  Sd.  (2)  16.  570 

100  pts.  of  a  mixture  of  1  pt.  96%  alcohol 
nd  1  pt.  98%  ether  dissolve  0.11  pt.  NaCl. 
Mayer,  A.  96.  205.) 

Insol.  in  acetone.  (Krug  and  M'Elroy,  J. 
Lnal.  Ch.  6.  184;  Eidmann,  C.  C.  1899,  II. 
014.) 

Solubility  in  acetone +Aq  at  20*". 

A  -I  com.  acetone  in  100  ccm.  of  the  solvent. 
NaCl-millimols  NaCl  in  100  ccm.  of  the 
»hitiao. 


A 

NaCl 

0 

537.9 

10 

464.6 

20 

394.8 

60 

330.1 

32 

lower  layer  308.5 

to    2phase6 

87 

Upper  layer     7.7 

88 

7.3 

80 

5.6 

90 

4.3 

100 

Ben  and  Knooh,  Z.  anoig.  1904^  4L  318.) 


Solubility  in  acetone +Aq  at  20°. 


%  NaCl 

%H,0 

%  acetone 

25.9 

73.06 

1.04 

24.19 

71.18 

4.03 

25.06 

72.00 

2.94 

20.85 

66.78 

12.37 

20.17 

66.01 

13.82 

18.32 

63.16 

18.52 

20.44 

66.19 

13.37 

17.89 

62.21 

19:90 

0.32 

13.92 

85.76 

0.19 

10.82 

88.99 

0.15 

9.62 

90.23 

0.12 

8.94 

90.94 

(Frankforter  and  Cohen,  J.  Am.  Chan.  Soo. 
1914,  S6. 1127.) 


Solubility  in  glycol  at  14.8*-31.7%. 
Coninck,  Belg.  Acad.  BuU.  1906.  275.) 
Sol.  in  glycerine.    (Pelouze.) 


(de 


Solubility  of  NaCl  in  glycerine  H-Aq  at  25*.* 
G — g.  glycerine  in  JpOg.  \' 


Na< 
solution. 


■millimols  NaC 


0 

13.28 
25.98 
45.36 
54.23 
83.84 
100 


NaCl 


545.6 
501.1 
448.4 
370.2 
333.9 
220.8 
167.1 


8p.fr. 


1.1960 
1.2048 
1.2133 
1.2283 
1.2381 
1.2696 
1.2964 


(Hen  and  Enoch,  Z.  anorg.  1005,  46.  267.) 

Insol.  in  benzonitrile.  (Naumann,  B. 
1014,  47.  1370.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1009,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1904,  37.  3602.) 

Solubility  of  NaCl  in  solutions  of  HgCli  in 
ethyl  acetate. 


100  mob.  ethyl  acetate  diaeolye 


Mola.HgCli 


40.0 
38.1 
36.0 
34.9 
34.8 
32.1 
28.0 
22.8 
22.9 


Mob.  Naa 


20.0 

19.6 

19.2 

18.5 

18.3 

13.8 

9.1 

7.0 

7.0 


Mob.HiClt 


18.0 
16.4 
14.1 
13.2 
12.4 
12.0 
12.2 
12.9 


Mob.  NaCl 


5.1 
4.3 
3.8 
2.9 
2.3 
1.6 
1.3 
0.8 


(Linebarger,  Am.  Ch.  J.  1894, 16.  215.) 
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Solubility  of  NaCl  in  urea-f  Aq  at  25**. 


%  urea 


0 
5 

9.6 
13 


%  N«CI 


31.80 
30.63 
20.05 
28.46 


%  urea 


18 
23 
28 


%  NaCl 


27.65 
27.24 
26.56 


(Ritael,  Z.  Kryst  Min.  1911,  49.  152.) 

Solubility  of  NaCl  in  urea+Aq  at  (?)**. 
g»g.  urea  in  100  cc.  of  solution. 
8ol. -increase   of    solubility   of    NaCl   in 
g.  per  100  cc.  of  the  solution.      


Sodium  stannic  chloride, 
6H,0. 
Sm  Chlorostannate,  sodium. 


2NaCl,   &iCU+ 


chloride,    3NaCl,    T1CU+ 
(Pratt,  Am.  J.  ScL 


5 
10 
16 
20 
25 


aol. 


0.044 
0.124 
0.234 
0.372 
0.529 


30 
35 
40 
45 
50 


aol. 


0.709 
0.910 
1.134 
1.370 
1.602 


(Fastert,  N.  Jahrb.  Min.  BeQ.  Bd.  1912,  23. 

286.) 

Solubility  of  NaCl  in  formamide-f  Aq  at  26**. 

%HCONHt      %NaCl       %HCONHj      %  NaCl 


0 

2.3 

6.3 

8 


31.80 
30.98 
30.86 
30.40 


11 
16 

18.8 


29.11 
28.62 
27.76 


(Ritael,  Z.  Kryst.  Min.  1911,  49. 162.) 

Insol.  in  anhydrous  and  in  97%  pyridine. 
Very  si.  sol.  in  95%  pyridine -f-Ao.  SI.  sol. 
in  93%  pyridine+Aq.  (Kahlenberg,  J.  Am. 
Chem.  Soc.  1908,  80.  1107.) 

Insol.  in  oil  of  t\UT>entine.  (T.  S.  Hunt, 
Am.  J.  Sci.  (2)  19.  417.) 

100  g.  H,0  dissolve  236.3  g.  8Ugar-f-42.3  g. 
NaCl  at  31.25^  or  100  g.  sat.  aq.  solution 
contain  62.17  g.  sugar-f-11.13  g.  NaCl. 
(Kdhler,  Z.  Ver.  Zuckerind,  1897,  47.  447.) 


Solubility  of  NaCl  in  glucose -f-Aq  at  25  . 
Cone.  =  concentration  of  glucose +Aq  in  g. 
mol.  per  1,000  9.  H,0. 

Sol.  -Solubility  in  1,000  g.  HaO. 


Sodium    thaUic 
12H,0. 
Very  sol.  in  HfO 
1895,  (3)  49.  404.) 

Sodium  uranium  chloride,  2NaCI,  UCU. 

Non  volatile  and  not  hydroscopic.    (Mas- 
san,  C.  R.  1896,  122.  1089.) 

^1.  in  Hrf).    (Colani,  A.  ch.  1907,  (8)  VL 
59.) 
Sodium  uranyi  chloride,  Na4(UOs)Cl4. 

As  K  salt.    (Aloy,  Bull.  Soc.  1899,  (3)  IL 
264.) 
Sodhmi  rinc  chloride,  2NaCl,  ZnCl,-|-3H<0 

Deliquescent.   Easily  sol.  in  HtO.   (Schind- 
ler,  Mag.  Pharm.  36.  48.) 
Sodium  zirconium  chloride,  2NaCl,  ZrCU- 

(Paykull.) 
Sodium  chlorpiodide,  NaCl4l+2H^. 

Easily  decomp.  by  alcohol  or  ether.    (W<i» 
and  Wheeler,  Sill.  Am.  J.  148.  42.) 

Sodium  fluoride,  NaF. 

Very  si.  sol.  in  cold,  and  not  more  abun^ 
antly  in  boiling  Hrf).    (Rose.) 

100  pts.  HfO  dissolve  4.78  pts.  at  16  .  (B«^ 
zelius.)  _- 

100  pts.  HiO  dissolve  4  pts.  at  15'.  (Fmn? 
A.  ch.  (3)  47.  32.)  .  •  .. 

Sp.  gr.  of  aqueous  solutions  containrng  s 
lOOpts^H.0:^^^^^        3.3243  pts.  NaF. 
1.0110        1.0221        1.0333 

Sat.  solution  has  sp.  gr.  1.0486.    (GeriicL 

^'^grMrf^soliition  sat.  at  18*-LMV«51 
ta^  4.3%  NaF.    (Mylius  and  Funk,  B^ 

1897780.  1718.) 
•    Solubihty  of  NaF  in  HF+Aq  at  21". 


g.  per  1000  g.  HsO 


Cone. 


0 

0.25 
0.50 
1.0 


Sol. 


361.40 
364.15 
364.30 
369.90 


Molecular 
solubility 


6.18 
6.22 
6.23 
6.32 


(Armstrong  and  Eyre,  Proc.  R.  Soc.   1910, 

^  (A)  84.  127.) 

Min.  Haiiie.  ^   ^       ^«     ,    ^  ,. 

+2H1O.  Efflorescent  below  0**;  si.  deh- 
quescent  at  temps,  above  0**.    (Fuchs,  1826.) 

The  solubility  in  H,0  at  —12.25*  corre- 
sponds to  32.9  pts.  of  NaCl  per  100  pts.  H,0. 
(Matignon,  C.  R.  1909, 148.  551.) 


HF 


0.0 
10.0 
45.8 
56.5 


N»F 


41.7 
41.4 
22.5 
22.7 


g.  per  1000  C.H1O 


HF 


83.8 
129.7 
596.4 
777.4 


NaF 


22.9 
23  H 

48. S 
81  7 


(Ditte,  C.  R.  1896,  WS.  1282.) 

EasQy  sol.  in  Uquid  HF.     (Franklin,  1 

''si^siL^^'S;nl^KC^-0.+A^    (8tr«i 

^^Almost  insol.  in  alcohol.    (Bcneliuf.  Po« 

1  13 ) 
'in^ol.  in  methyl  a^f^Jfip^^ 
1909,  42.  3790.)^y^^*-^8^^ 
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Sodium  hydrogen  fluoride,  NaHFt. 

Rather  difficultly  sol.  in  cold,  more  easily 
in  hot  HtO.    (Benelius,  Pogg.  1.  13.) 

Sodium  tantalum  fluoride. 
See  Fluotantalate,  sodium. 

Sodium  tin  (stannous)  fluoride,  2NaF,  3SnFs. 
Sol.  in  H/).    (Wagner.  B.  19.  896.) 

Sodium  tin  (stannic)  fluoride. 
See  Fluostannate,  sodium. 

Sodium  tantalum  fluoride. 
See  Fluotantalate,  sodium. 

Sodium  tellurium  fluoride,  NaF,  TeF^. 
Decomp.  by  HjO.    (Berzelius.) 

Sodium  titanium  fluoride. 
See  Fluotitanate,  sodium. 

Sodium  tungstyl  fluoride. 
See  Fluoxytungstate,  sodium. 

Sodium  uranium  fluoride,  NaF,  UF4  (?). 
Somewhat  soluble  in  H|0.    (Bolton.) 

Sodium  uranyi  fluoride. 

See  Fluoxyuranate,  sodium. 
Sodium  vanadium  ^esguifluoride. 

See  Fluovanadate,  sodium. 
Sodium  zinc  fluoride,  NaF,  ZnFt. 

Sol.  in  H,0.    (R.  Wagner.) 
Sodium  zirconium  fluoride,  5NaF,  2ZrF4. 

See  Fluozirconate,  sodium. 
Sodium  fluoride  vanadium  pentozide. 

See  Fluozyvanadate,  sodium. 
Sodium  hydrazide,  NH,,  NHNa. 

Decomp.  by  HsO  with  explosive  violence. 
Decomp.  by  alcohol.  (Schlenk,  B.  1915,  48. 
670.) 

Sodium  hydride,  NaH. 

Decomp.  by  HjO  and  by  acids. 

Sol.  in  fused  Na  or  Na  amalgam.  Insol.  in 
liquid  NH,.  Insol.  in  CS,,  CCI4,  C»H«  and 
terebenthene.  (Moissan,  C.  R.  1902,  184. 
73.) 

NasH4.    Decomp.  violently  by  HsO. 

Sodium  hydrosulphidOy  NaSH. 

Deliquescent.    Sol.  in  HsO  and  alcohol. 

+3HsO.  Difficultly  sol.  in  H2O.  (Damoi- 
leau,  C.  C.  1886.  36.) 

Sodium  hydroxide,  NaOH. 

Very  deliquescent.  100  pts.  NaOH  imder 
i  beU  iar  with  HjO  at  1&-20'*  absorb  552  pts. 
n  56  days.    (Mulder.) 

Very  sol.  in  HiO  with  evolution  of  much 
^t.  SoL  in  0.47  pt.  H,0.  (Bineau,  C.  R. 
11.509.) 


Solubility  of  NaOH  in  Hrf). 


g.  per  100  g. 

t* 

Solu- 
tion 

H,0 

8oHd  phaae 

—  7.8 

8.0 

8.7 

Ice 

—20 

16.0 

19.1 

•• 

—28 

19.0 

23.5 

Ice+NaOH.7HiO 

—24 

22.2 

28.5 

NaOH.7HiO  +NaOH.6H,0 

—17.7 

24.6 

32.5 

NaOH.SHiO  +NaOH.4HiO 

0 

29.6 

42.0 

NaOH.4H>0 

+  5 

32.2 

47.5 

NaOH.4HK)  +NaOH.3HH,0 

10 

34.0 

51.5 

NaOH.3HHK) 

15.5 

38.9 

63.53 

"        f.  pt. 

5 

45.5 

83.5 

NaOH.3HHfO  +NaOH.2HiO 

12 

50.7 

103.0 

NaOH.2HiO  +NaOH.H,0 

20 

52.2 

109 

NaOH.HfO 

30 

54.3 

119 

** 

40 

56.3 

129 

** 

50 

59.2 

145 

•* 

60 

63.5 

174 

•* 

64.3 

69.0 

222.3 

f.  pt. 

61.8 

74,2 

288 

NaOH.HK)+NaOH 

80 

75.8 

313 

NaOH  (?) 

110 

78.5 

365 

•* 

192 

83.9 

521 

(Pickering,  Chem.  Soo.  1893, 63. 890:  Myllus 
and  Funk/W.  A.  B.  1900,  3.  450.  Calc.  by 
Seidell,  Solubilities,  2d  Edition,  p.  653.) 

100  K.  sat.  NaOH+Aq  at  lb""  contain  46.36 
g.  NaOH.    (de  Forcrand,  C.  R.  149.  1344.) 


Sp.  gr.  and  b-pt  of  NaOH+Aq. 

^i^ 

Sp.gr. 

B.-pt. 

^l^ 

8p.gr. 

B.-pt. 

4.7 

1.06 

100. 56* 

31.0 

1.44 

120.000 

9.0 

1.12 

101.11 

34  0 

1.47 

123.89 

13.0 

1.18 

102.78 

36.8 

1.50 

129.44 

16.0 

1.23 

104.44 

41.2 

1.56 

137.78 

19.0 

1  29 

106.66 

46  6 

1.63 

148.89 

23.0 

1  32 

108  89 

53  8 

1.72 

204.44 

26.0 

1.36 

112.78 

63.6 

1.85 

315,56 

29.0 

1.40 

116.66 

77.8 

2.00 

red  heat. 

(Dalton.) 
Sp.  gr.  of  NaOH+Aq  at  15*. 


%  NajO   .Sp,  £r. 


0.302 
0.601 
1.209 
1.813 
2  418 
3.022 
3.626 
4.231 
4.835 
5.440 
6.044 
6.648 
7  253 
7.857 
8.462 
9.066 
9.670 
10.275 


I  Ol'iH 

I    mM\ 
1    UN  1 


.'i^j 


J  i\irA 

I  UW2 

I  1137 

X  VIXK 

1  i:)(0 

1  !12^ 


'\  N*Ji*0    8p.  JET. 


i\\  R7tl 

12  fM*H 
12  I.H12 
i:j  2UT 
II  »{|1 

iS  no 

Vh  714 
IH  310 
1ft  923 
17  A2H 
]H  132 
1H.730 
in  341 
10  WS-t 

20  ,5:jO 


1  vmn 

L  i7:m 

I  1H4L 

I  l!)4H 

I  20riw 

I  217« 

1  Tim 

1  2302 

I  2453 

I  21^\A 

I  2fvfe 

1  271  is 

1  277^ 

1  2V>T2 

1  2t*H2 


%  !tfaj0   3p,  gr, 


21    \M 
21  75S 

21  81M 

22  a<Ki 

22  mi 

23  572 

24  176 
24  780 

2:>  989 

21  i  /lOi 

27  -00 

1'7  S^ 

JS  |r>7 

n  on 
30  aw 


-^^^^^^^^JWTP^^^^  - 
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Sp.  gr.  of  NaOH  +Aq. 


%NaK) 

8p.gr. 

%NajO 

Sp.gr. 

%NaK) 

8p.gr. 

2.07 

1.02 

14.73 

1.16 

28.16 

1  30 

4  02 

1  04 

16.73 

1.18 

29.96 

1.32 

5.89 

1.06 

18.71 

1.20 

31.67 

1  34 

7.69 

1.08 

20.66 

1.22 

32.40 

1.35 

9.43 

1.10 

22.. 58 

1.24 

33.08 

1.36 

11.10 

1.12 

24.47 

1  26 

34.41 

1.38 

12.81 

1.14 

26.33 

1.28 

(Riohtcr.) 
Sp.  gr.  of  NaOH+Aq  at  16**. 


Sp.  gr. 

8p.gr. 

8p.gr. 

8p.gr. 

% 

if  %U 

Na6H 

% 

if  %  w 

Na&H 

Na,0 

NasO 

1 

1.015 

1.012 

32 

1.450 

1.351 

2 

1.020 

1.023 

33 

1.462 

1.363 

3 

1.043 

1.035 

34 

1.475 

1.374 

4 

1.058 

1.046 

35 

1.488 

1.384 

5 

1.074 

1.059 

36 

1.500 

1.395 

6 

1.089 

1.070 

37 

1.515 

1.405 

7 

1.104 

1.081 

38 

1.530 

1.415 

8 

1.119 

1.092 

39 

1.543 

1.426 

9 

1.132 

1.103 

40 

1.558 

1.437 

10 

1.145 

1.115 

41 

1.570 

1.447 

11 

1.160 

1.126 

42 

1.583 

1.456 

12 

1.175 

1.137 

43 

1.597 

1.468 

13 

1.190 

1.148 

44 

1.610 

1.478 

14 

1.203 

1.159 

45 

1.623 

1.488 

15 

1.219 

1.170 

46 

1.637 

1.499 

16 

1.233 

1.181 

47 

1.650 

1.508 

17 

1.245 

1.192 

48 

1.663 

1.519 

18 

1.258 

1.202 

49 

1.678 

1.529 

19 

1.270 

1.213 

50 

1.690 

1.540 

20 

1.285 

1.225 

51 

1.705 

1.550 

21 

1.300 

1.236 

52 

1.719 

1.560 

22 

1.315 

1.247 

53 

1.730 

1.570 

23 

1.329 

1.258 

54 

1.745 

1.580 

24 

1.341 

1.269 

55 

1.760 

1.591 

25 

1.355 

1.279 

56 

1.770 

1.601 

26 

1.369 

1.290 

57 

1.785 

1.611 

27 

1.381 

1.300 

58 

1.800 

1.622 

28 

1.395 

1.310 

59 

1.815 

1.633 

29 

1.410 

1.321 

60 

1.830 

1.643 

30 

1.422 

1.332 

70 

1.748 

31 

1.438 

1.343 

(Gerlach,  Z.  anal.  8.  279,  calculated  from 
SchiflF,  A.  107.  300.) 


Sp 

.  gr.  of  NaOH+Aq  at  15**. 

%  NaOH 

Sp.gr. 

%  NaOH 

Sp.gr. 

0.61 

1.0070 

4.0 

1.0435 

0.9 

1.0105 

4.32 

1.0473 

1.0 

1.0107 

4.64 

1.0511 

1.2 

1.0141 

4.96 

1.0549 

1.6 

1.0177 

5.29 

1.0588 

2.0 

1,0213 

5.58 

1.0627 

2.36 

1.0249 

5.87 

1.0667 

2.71 

1.0286 

6.21 

1.0706 

3.0 

1.0318 

6.55 

1.0746 

3.35 

1.0360 

6.76 

1.0787 

3.67 

1.0397 

7.31 

1.0827 

Sp.  gr.  of  NaOH+Aq  at  15''—ConHHued. 


%NaOH 

Sp.  gr. 

%  NaOH 

Sp.gr. 

7.66 

1.0868 

24.81 

1.2748 

8.0 

1.0909 

25.3 

1.2800 

8.34 

1.0951 

25.8 

1.2857 

8.68 

1.0992 

26.31 

1.2905 

9.0 

1.1030 

26.83 

1.2973 

9.42 

1.1077 

27.31 

1.3032 

9.74 

1.1120 

27.8 

1.3091 

10.0 

1.1158 

28.31 

1.3151 

10.5 

1.1195 

28.83 

1.2311 

10.97 

1.1250 

29.38 

1.3272 

11.42 

1.1294 

30.0 

1.3339 

11.84 

1.1339 

30.57 

1.3395 

12.24 

1.1383 

31.22 

1.3458 

12.64 

1.1423 

31.85 

1.3521 

13.0 

1.1474 

32.47 

1.3585 

13.55 

1.1520 

33.0 

1.3642 

13.86 

1.1566 

33.69 

1.3714 

14.5 

1.1631 

34.38 

1.3780 

14.75 

1.1662 

35.0 

1.3858 

15.0 

1.1697 

35.65 

1.3913 

15.5 

1.1755 

36.25 

1.3981 

15.91 

1.1803 

36.86 

1.4049 

16.38 

1.1852 

37.47 

1.4118 

16.77 

1.1901 

38.13 

1.4187 

17.22 

1.1950 

38.8 

1.4267 

17.67 

1.2000 

39.39 

1.432S 

17.12 

1.2060 

40.0 

1.4410 

18.58 

1,2101 

40.75 

1.4472 

19.0 

1.2148 

41.41 

1.4545 

19.58 

1.2202 

42.12 

1.4619 

20.0 

1.2250 

42.83 

1.4604 

20.59 

1.2308 

43.66 

1.4769 

21.0 

1.2361 

44.38 

1.4845 

21.42 

1.2414 

46.27 

1.4922 

22.0 

1.2462 

46.16 

1.5d00 

22.64 

1.2622 

46.87 

1.5079 

23.15 

1.2576 

47.60 

1.5158 

23.67 

1.2632 

48.81 

1.5238 

24.24 

1.2687 

49.02 

1.531 

Hager,  Co 

mm.  1888.) 

The  sp.'gr.  increases 

or  diminisl 

M»fQr6BdJ 

degree  as  follows: 

%  NaOH 

Corr. 

40-50 

O.G 

0045 

30-39 

0.0 

004 

20-29 

O.G 

003 

10-19 

0.0 

002 

Hager,  Co 

mm.  1888.) 

1 

Sp.  gr.  of  NaO 

H-f  Aq  at  1 

16*. 

%  NaOH 

8p.gr. 

%  NaOH 

8|>.«r. 

2.5 

1.0280 

20 

1.2262 

5 

1.0668 

26 

1.2823 

10 

1.1131 

30 

1.3374 

15 

1.1790 

... 

(Kohlrausch,  \ 

r.  Ann.  181 

f9.) 

1 
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Sp.  gr  of  NaOH+Aq  at  20*"  containing 
Imols.  NaOH  to  100  mols.  H,0  =  1.04712. 
Nicol,  Phil.  Mag.  (5)  16.  122.) 


Sp 

.  gr.  of  NaOH+Aq  at  15^ 

%N«,0 

Sp.gr. 

%NaK) 

Sp.gr. 

5 
10 
15 
20 

1.069 
1.139 
1.210 
1.281 

25 
30 
35 

1.353 
1.426 
1.500 

Hager,  Adjumenta   Varia,   Leipsic,   1876.) 


Sp.gr. 

of  NaOH+Aq  at  15^ 

X 

?3 

Sp.  gr. 

Sp.  gr. 

.4 

Sp.  gr. 

/^ 

2 

z 

0 

0.999180 

17 

1.188707 

34 

1.373453 

1 

1.010611 

18 

1.199783 

35 

1.383815 

2 

1.021920 

19 

1.210861 

36 

1.394092 

3 

1.033109 

20 

1.221933 

37 

1.404279 

4 

1.044317 

21 

1.233062 

38 

1.414363 

5 

1.055463 

22 

1.244119 

39 

1.424353 

6 

1.066602 

23 

1.255134 

40 

1.434299 

7 

1.077733 

24 

1.266092 

41 

1.444161 

8 

1.(^8856 

25 

1.277063 

42 

1.453929 

9 

1.099969 

26 

1.287990 

43 

1.463623 

10 

1.111069 

27 

1.298877 

44 

1.473249 

11 

1.122165 

28 

1.309708 

45 

1.482850 

12 

1.133250 

29 

1.320496 

46 

1.492406 

13 

1.144353 

30 

1.331213 

47 

1.501927 

14 

1.155450 

31 

1.341879 

48 

1.511412 

15 

1.166538 

32 

1.352472 

49 

1.520868 

16 

1.177619 

33 

1.362991 

50 

1.530282 

(Pickering,  Phil.  Mag.  1894,  (5)  87.  373.) 

Sp.  Kr.  of  a  N  solution  of  NaOH-f  Aq  at 
8718^=  l.(H18.  (Loomis,  W.  Ann.  1896,  60. 
50.) 

Sp.  gr.  of  NaOH+Aq. 
xXaOH  8.73  3.67  3.82 

{p.  gr.  20720**       1.0968       1.0416       1.0464 
Le  Blanc.and  Rohland,  Z.  phys.  Ch.  1896, 
19.  272.) 

tp.  ar.  of  NaOH+Aq  at  t**.  H2O  at  4°  =  1. 
The  solutions  contained  a  small  amount 
of  Na,CO«. 


t» 

%  NaOH 

%  NatCX). 

Sp.  gr. 

60 

22.57 
20.04 
17.04 
14.16 
10.92 

0.61 
0.48 
0.35 
0.38 
0.36 

1.2312 
1.2026 
1.1692 
1.1374 
1.1020 

80 

22.81 
14.01 

0.55 
0.42 

1.2207 
1.1232 

WegBcheider  and  Walter,  M.  1905,  26.  691.) 


Sat.  NaOH-f-Aq  boils  at  215.5^  (Grif- 
fiths.) 

Sat.  NaOH+Aq  boils  at  310^  (Gerlach, 
Z.  anal.  26.  427.) 

NaOH+Aq  of  1.500  sp.  gr.  contains  36.8% 
NaOH  and  boils  at  130^ 


B.-pt.  of  NaOH+Aq 

containing  pts.  NaOH 

to  100  pts.  H,0. 

B.-pt. 

Pta.  NaOH 

a-pt. 

Pts.  NaOH 

105'* 

17 

210** 

425.5 

110 

30   - 

215 

475.5 

115 

41  ^ 

220 

526.3 

120 

51  - 

225 

583.3 

125 

60.1 

230 

645.2 

130 

70.1 

235 

714.3 

135- 

81.1  ' 

240 

800 

140 

93.5 

245 

888.8 

145 

106.5 

250 

1000 

150 

120.4 

255 

1142.8 

155 

134.5 

260 

1333.3 

160 

150.8 

265 

1534 

165 

168.8  . 

270 

1739.1 

170 

187 

275 

2000 

175 

208.3 

280 

2353 

180 

230 

285 

2857 

185 

254.5 

290 

3571.4 

190 

281.7 

300 

4651.1 

195 

312.3 

305 

6451.6 

200 

345 

310 

10526.3 

205 

380.9 

314 

22222.2 

(Gerlach,  Z.  anal.  26.  463.) 

Insol.  in  liquid  NHi.    (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

Sp.  gr.  of  Na,CO,-f  NaOH-f  Aq  at  11.5°. 
H2O  at  4*^  =  1. 


%  NajCO, 

%  NaOH 

Sp.gr. 

3.845 

14.10 

1.196 

3.171 

13.63 

1.182 

2.2(H 

12.51 

1.164 

1.642 

10.17 

1.136 

0.2686 

16.64 

1.186 

(Wegschdder  and  Walter,  M.  1905,  26.  693.) 

Sp.  gr.  of  Na,C03+NaOH-f-Aq  at  t^    H,0 
at  4^  =  1. 


t° 

%  NaaCO, 

%  NaOH 

Sp.gr. 

•     60^ 

15.38 

10.63 

1.2621 

13.79 

9.52 

1.2302 

12.10 

8.29 

1 . 1952 

9.965 

6.86 

1 . 1594 

9.47 

6.70 

1.1521 

7.69 

5.22 

1.1158 

80** 

15.26 

11.14 

1.2510 

9.48 

6.93 

1.1417 

(WegBoheider  and  Walter,  M.  1906,  26.  692.) 
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Solubility  of  NaOH+NaJ3bS4  at  30* 


%  NaOH 

%  Na*Sb84 

Solid  phase 

0 

27.1 

Na«SbS«,  9H,0 

9.9 

13. 

It 

24.8 

5.9 

« 

32.9 

10.5 

ti 

42.6 

16.4 

<i 

47.2 

17.7 

"  +NaOH,  Hrf) 

49.6 

9,1 

NaOH,  H,0 

54.3 

0 

It 

Solubility  of  NaI+2H,0  in  100  pta.  at  t^ 


Pta. 

Pta. 

«e 

Pta. 

t* 

Nal 

Nal 

Nal 

-  17 

149.4 

15 

173.7 

45 

215.6 

-15 

150.3 

20 

178.7 

50 

227.8 

-  5 

155.4 

25 

184.2 

55 

241.2 

0 

158.7 

30 

190.3 

60 

256.8 

5 

163.6 

35 

197.0 

65 

278.4 

10 

168.6 

40 

205.1 

(Donk,  Chem.  Weekbl.  1908, 6. 529, 629, 767.) 

Easily  sol.  in  alcohol  or  wood  spirit;  sol.  in 
fusel-oil.  Sol.  in  an  aqueous  solution  of 
mannite.    (Favre,  A.  ch.  (3)  11.  76.) 

Easily  sol.  in  ^ycerine. 

Sol.  to  a  certain  extent  in  ether. 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann  B.  1904,  87.  4329.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate  (Naumann, 
B.  1904,  37.  3602);  benzonitrile.  (Naumann, 
B.  1914.  47.  1370.) 

-f  H,0.  100  g.  solution  in  HjO  sat.  at  25° 
contain  42  g.  NasO.  (Schreinemakers,  Arch. 
N6er.  Sc.  1910,  (2)  16.  81.) 

Mpt.  64.3**.    (See  above.) 

-|-lViH«0.  (Cripps,  Pharm.  J.  Trans.  (3) 
14.  833.) 

+2H«0.    See  above. 

-hSVfHio.  Deliquescent.  Sol.  in  H,0  with 
absorption  of  much  heat.  Melts  at  6®. 
(Hermes.) 

Mpt.  15.5**.    (See  above.) 

-h4,  5  and  7H,0.    (See  above.) 

The  composition  of  the  hydrates  formed 
by  NaOH  at  different  dilutions  is  calculated 
from  determinations  of  the  lowering  of  the 
fr.-pt.  produced  by  NaOH  and  of  the  con- 
ductivity and  sp.  gr.  of  NaOH-f  Aq.  (Jones, 
Am.  Ch.  J.  1905,  84.  336.) 

Sodium  perhydroxide,  NaOsH. 

"Natryl  hvdroxide." 

Decomp.  by  HjO.  Sol.  in  cold  alcohoUc 
acetic  acid.    (Tafel,  B.  1894,  27.  2300.) 

Sodium  iodide,  Nal,  and  -f  2H2O.  • 

SolubUity  of  Nal  and  of  NaI-f2H,0  in 
H,0  differ.  Below  65^  NaI-f2H,0  usually 
separates  out,  and  above  th&t  temp.  Nal 
separates. 

SolubiUty  of  Nal  in  100  pts.  H,C  at  t^ 


(Coppet,  A.  ch.  (5)  60.  424.) 

If  solubility  S»pts.  Nal  in  100  pts.  solo- 
tion,  S-61.3+0.1712t  from  0**  to  80°;  S« 
75+0.0258t  from  80°  to  160°.  (fitaid,  C.  R 
98.  1432  ) 

NaI-h2HsO  is  sol.  in  0.55  pt.  HfO  at  15'. 
(Eder,  Dingl.  221.  89.) 

100  pts.  Nal-hAq  at  18-19°  contain  62.9S 
pts.  Nal.    (v.  Hauer,  J.  pr.  98.  137.) 


100  pts.  HsO  dissolve  at: 
0°  20°  40° 

158.7  178.6        208.4 


60° 
256.4  pts.  Ntl, 


f 

Nctt 

to 

Kal 

t^ 

Pta. 
Nal 

71.3 
74.1 
81.6 
86.4 

294.4 
295.  ;i 
2m. H 
2f)JH  r^ 

92.4 

97,1 

101.7 

110  7 

mm. 2 

aiM5.2 

124  7 
132  5 
138  1 

317.5 
317.3 
319.2 

Solubility  is  represented  by  a  straight  line 
of  the  formula  S  =  264. 19-h0.3978t. 


80°  100°  120°  140° 

303  312.5        322.5        333.3  pts.  N*I 

(Kremers,  Pogg.  97.  14.) 

Transition  j^  for  NaI-h2HiO  to  Nal  ii 
64.3°,  and  sat^solution  oontaining  74.4% 
Nal.  (Paafiloff;  J.  Ruas.  Phys.  Chem.iSoc 
1893,  26.  162.) 

100  g.  H,0  dissolve  172.4  g.  Xal  at 
15°,  and  sp.  gr.  of  sat.  solution « 1.8937 
(Greenish,  f^harm.  J.  1900,  66.  190.) 

100  g.  solution  of  NaI-f2H,0  sat.  at  30* 
contains  65.5  g.  anhyd.  Nal.  (Cocberet. 
Dissert.  1910.) 

Sp.  gr.  of  Nal+Aq  at  19.5°  oontaining: 

5  10  15  20  25  30%Kal, 
1.040  1.082  1.128  1.179  1.234  1.294 

35  40  45  50  55  60  Tc  N^l 
1.360  1.432  1.510  1.60     1.70     1.81 

(Gerlach,  Z.  anal.  8.  285.) 

Sat.  solution  boils  at  141°. 

Sol.  in  liquid  SOt.  (Walden,  B.  1899,  St 
2864);  POCU.  (Walden,  Z.  anorg.  1900,  »• 
212.) 

Very  easily  sol.  in  liquid  NH|.  (Franklis, 
Am.  Ch.  J.  1898,  20.  829.) 

Sol.  in  12.0  pts.  absolute  alcohol;  in  d6U 
pts.  ether.    (Eder,  Dingl.  221.  89.) 

Sol.  in  3  pt«.  90%  alcohol.    (Hagcr.) 

1(X)  pts.  absolute  methyl  alcofa<3  dissohr 
77.7  pts.  Nal  at  22.5°:  ethyl  alcohol,  43.1  pU 
(de  Bruyn,  Z.  phys.  Ch.  10.  783.) 

Very  sol.  in  abs.  methyl  aloohol  and  is  not 
pptd.  therefrom  on  the  addition  of  a  largp 
volume  of  abs.  ether,  while  wet  ether  produce 
immediate  separation.    (Loeb,  J.  Am.  Chem- 
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Solubility  of  Nal  in  ethyl  alcohol, 
(g.  Nal  in  100  g.  alcohol.) 


f 

Nal 

t* 

Nal 

10 

43.77 

200 

^.3 

30 

44.25 

220 

38.5 

.   50 

44.50 

230 

36.2 

80 

45.0 

240 

32.7 

100 

45.1 

250 

26.2 

120 

45.2 

255 

21.0 

160 

45.0 

260 

10.8 

180 

44.3 

261.5* 

8.6 

^Critical  temp,  of  solution. 

(Tyrer,  Chem.  Soc.  1910,  97.  626.) 


100  g.  sat.  solution  of  Nal  in  ethyl  alcohol 
at  30''  contains  30.9  g.  (Cooheret,  Dissert, 
1910.) 


Solubility  in  ethyl  alcohol+Aq  at  30*". 


%NaI 

%  aloohol 

Solid  phase 

65.52 

0 

Nal,  2H/) 

64 

3.40 

<i 

54.2 

18.5 

ft 

54 

18.8 

it 

48.8 

28.5 

it 

42.35 

41.7 

ft 

38.5 

53.2 

it 

37.91 

54.7 

It 

37.49 

55.37 

Nal,  2Hrf)+NaI 

35.65 

59.24 

Nal 

33.24 

61.78 

it 

30.90 

68.70 

<4 

(Cocheret,  Dissert.  1911.) 


At  room  temp.  1  pt.  by  weight  is  sol  in: 

1 . 2  pte.  methyl  alcohol  D"  0. 7990. 

1.7  "ethyl  "     D"  0.8100. 

3.8  "propyl         "     D"  0.8160. 

(Rohland,  Z.  anorg.  1898,  18.  325.) 


100  g.  methyl  alcohol  dissolve  90LS5  g. 
Nal  St  25^  ^    ^ 

100  g.  ethyl  aloohol  dissolve  46.02  g.  NaNat 
26*.  ,. 

100  g.  propyl  alcohol  dissolve  28.22  g. 
Nal  at  25^ 

100  g.  isoamyl  alcohol  dissolve  16.30  g. 
Nal  St  25*. 

(Turner  and  Bissett,  Ch^n.  Soc.  1913,  103. 
1909.) 


Solubility  in  methyl  aloohol +ethyl  alcohol 
at25^ 
P->  %  methyl  alcohol  in  the  solvent. 
G^g.  Nal  in  10  ccm.  of  the  solution. 
SsSp.  gr.  of  the  sat.  solution  at  25°. 


p 

G 

8  25«»/4<» 

0.00 

3.515 

1.0806 

4.37 

3.768 

1.1029 

10.40 

3.971 

1.1123 

41.02 

4.598 

1.1742 

80.69 

5.744 

1.2741 

84.77 

5.892 

1.2886 

91.25 

6.110 

1.3056 

100.00 

6.322 

1.3250 

(Hen  and  Kuhn,  Z.  snorg.  1908,  60. 164.) 

Solubility  in  mixtures  of  methyl  and  propyl 
alcohol  at  25*. 
!P  =  %  propyl  alcohol  in  the  solvent. 
G  >«g.  Nal  m  10  ccm.  of  the  solution. 
S=>Sp.  gr.  of  the  sat.  solution. 


p 

G 

8  25*!/4* 

0 

6.322 

1.3250 

11.11 

5.845 

1.2853 

23.8 

5.464 

1.2528 

65.2 

4.071 

1.138 

91.8 

2.914 

1.0420 

93.75 

2.649 

1.0178 

100.00 

2.411 

0.9968 

(Hers  and  Kuhn,  Z.  anorg.  1908,  60.  166.) 

Solubility  in  mixtures  of  propyl  and  ethy 
alcohol  at  25**. 
P  «  %  propyl  aloohol  in  the  solvent. 
G  »g.  Nal  m  10  ccm.  of  ^e  solution. 
Sa^Sp.  gr.  of  the  sat.  solution. 


0 

8.1 
17.85 
56.6 
88.6 
91.2 
95.2 
100 


8  26»/4« 


3.515 

1.0806 

3.460 

1.0732 

3.405 

1.0720 

2.841 

1.0276 

2.613 

1.0130 

2.588 

1.0104 

2.474 

1.0020 

2.411 

0.9968 

(Hen  and  Kuhn,  Z.  anorg.  1908,  60. 160.) 

Sol.  in  normal  propyl  aloohol.  (Loeb,  J. 
Am.  Chem.  Soc.  1905,  27.  1020.) 

28.74  g.  are  sol.  in  100  g.  propyl  aloohol. 
(Schlamp,  Z.  phys.  Ch.  1894, 14.  276.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909.  42.  3789.) 

Sol.  in  ethyl  acetate.  (Casaseca,  C.  R.  80. 
821.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,48,314.)  .     n,r^nif> 

'  ^  Digitized  by  VjOOQIc 
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SI.  sol.  in  benzonitrile.  (Naumann,  B. 
1914,  47.  1369.) 

Solubility  in  organic  solvents  at  t®. 

C=pt8.  by  wt.  of  Nal  in  100  ccm.  of  the 
sat.  solution. 

Lsno.  of  liters  which  at  the  saturation 
temp,  hold  in  solution  1  mol.  Nal. 


Solvent 

t*' 

C 

L 

Furfurol 

25 

25.10 

0.597 

Acetonitrile 

25 
0 

18.43 
22.09 

0.813 
0.679 

Propionitrile 

25 
0 

6.230 
9.091 

2.406 
1.649 

Nitromethane 

25 
0 

0.478 
0.339 

31.36 
44.27 

(Walden,  Z.  phys.  Ch.  1906,  50.  718.) 

Vay  sol.  in  acetone.    (Walden.) 
+5HsO.    Transition  point  of  NaI+5HtO 
to  NaH-2H,0  is  -13.6*  and  sat.  solution 
contains  60.2%  Nal.     (Panfiloff,  J.  Russ. 
Phys.  Chem.  Soc.  1893,  25. 162.) 

Sodium  tin  (stannous)  iodide,  Nal,  Snit. 

Very  sol.  in  HiO.  When  treated  with  little 
HsO,  Nal  is  dissolved  out,  but  a  larg^  amt. 
of  HfO  dissolves  it  completely.  (BouUay,  A. 
ch.  (2)  84.  375.) 

Sodium    zinc    iodide,    2NaI,    ZnIt+3HsO. 

Deliquescent. 

NaZnIi+2HsO.  Very       hydroscopic. 

(Ephraim,  Z.  anorg.  1910,  67.  383.) 

Sodium  nitride, 

Deoomp.  by  heat.  (Fratiz  Fisher,  B.  1910, 
48.  1468.) 

Sodium  stibozide,  NatO. 

Decomp.  by  HjO.  (de  Forcrand,  C.  R. 
1898,  127.  365.) 

Sodium  oxide,  NaaO. 

Very  deliquescent,  and  sol.  in  HtO  with 
evolution  of  heat. 

iSM  Soditmi  hydroxide. 

Sodium  peroxide,  NatOs. 

Deliquescent,  and  very  sol.  in  H2O  with 
partial  decomp. 

Solution  decomp.  on  boiling. 

Cryst,  with  2H,0,  and  8H,0.  (Fairley, 
Chem.  Soc.  1877.  125.) 

Forms   hydrate   Na,0,(OH)4+4H,0. 

Easily  sol.  in  HtO  or  dil.  acids  without 
decomp.    fSchdne,  A.  198.  241.) 


Sodium  peroxide  carbonate,  NaiOOi. 
Easily  decomp.     (Woffoistein,  B.  190a 

41.285.) 

Sodium  peroxide   dicarbonate,   XajCsOt. 

Easily  decomp.  (WofFenstein,  B.  19(h, 
41.  287.) 

Sodium  /rioxide,  NaOi. 

Sol.  in  HsO  forming  a  solution  of  NajO; 
(Joannis.  C.  R.  1893,  116.  1371.) 

Sodium  (rioxide  carbonate,  NasCO». 
(Woffenstein,  B.  1908,  41.  296.) 

Sodium  trioxide  dicarbonate,  NaHC04. 

Two  isomeric  modifications.  (W(^it^ 
stein,  B.  1908,  41.  390.) 

Sodium  (rioxide  hydrate,  NaO.OH. 

See  Sodium  perhydroxide. 

Isomeric  with  Tafel's  sodyl  hydroxidT;. 
0:Na.OH.    (B.  27,  2297.) 

Insol.  in  alcohol. 

Very  unstable.  (WofFenstein,  B.  19(^, 
41.290.) 

Sodium  phosphide,  NaP». 

Easily  decomp.  by  HjO.  (Hugot,  C.  R 
1895,  121.  208.) 

Sodium  hydrogen  phosphide,  XaH«P. 

Decomp.  by  HfO.  *  (Joannis,  C."  BTISH, 
119.  558.) 

NatHiPs.  Decomp.  by  acids  and  Hf<J 
(Hugot,  C.  R.,1898, 126.  1721.) 

Sodium  selenide,  Na^Se. 

Very  deliquescent.  Decomp.  by  HiC» 
(Uelsmann,  A.  116.  127.) 

Insol.  in  liquid  NHs;  sol.  in  air  free  H|0 
to  a  colorless  liquid.  (Hugot,  C.  R.  18*. 
129.  299.) 

Cryst.  with  16H,0,  9H,0,  and  VAt' 
(Fabre,  C.  R.  102.  613.) 

-hlOHjO.  Very  sol.  in  HiO;  very  uMtabl' 
in  the  air.    (Clever,  Z.  anorg.  1895,  10. 145 

Sodium  dtselenide,  NasScj. 
(Jackson,  B.  7.  1277.) 

Soditmi  trtselenide,  Na^Sei. 

Sol.  in  HjO.  (Mathewson,  J.  Am.  Chtm. 
Soc.  1907,  29.  873.) 

Sodium  ^Acoselenide,  Na^S^. 

Sol.  in  H2O.  (Mathewson,  J.  Am.  Cbm 
Soc.  1907,  29.  873.) 

Sodium  nkmosulphide,  Na^S. 

Sol.  in  HsO.  Much  less  sol.  in  aloohol  thsa 
in  HsO.    Insol.  in  eth^.    (Roussin.) 
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+6H,0.   Tr.  pt.  from  NaiS+6)^A  W. 

The  sat.   solution   contains: — 
28.48%  anhydrous  salt  at  50*" 
29.27  "  "    *'55*' 

29.92  "  "   ."60*" 

31.38  "  "    "70** 

33.96  "  "    "80** 

37.20  "  "    "90** 

Labfle  from  48.9-91.5**;  stabile  fran  91.5- 

96**. 

(Parravano  And  Fomaini,  C.  C.  I9O69  I.  5.) 

+6H2O.  Less  efflorescent  than  with  9HsO. 
Sol.  in  HtO  and  alcohol. 

The  sat.  solution  contains: — 

26.7  %  anhydrous  salt  at  60** 
28.1  *'  "    "60** 

30.22  "  **    "70** 

32.95  "  "    "80** 

36.42  ''  "    '*90** 

Tr.  pt.  to  NaJ3+6HHA  91.5*. 
(Parravano  and  Fomaini.) 

+9HtO.    Efflorescent.    Mudi  lees  sol.  in 
alcohol  than  H,0.    When  dissolved  in  H,0, 
Ump.  sinks  from   +22  to — 6.1**.     (Finger, 
PogK.  128.  635.) 
T^e  sat.  solution  contains: — 

9.34%  anhydrous  Na,S  at  —10** 
13.36  **  "     "  +10** 

14.36  **  "     "      16** 

15.30  "  "     "      18** 

16.2  *'  "     "      22** 

17.73  "  "     "      28** 

19.09  "  "     "      32** 

20.98  "  "     "      37" 

24.19  "  "     "      45** 

Tr.  pt.  to  Na,S+5HH,0,  48.9^ 
(Parravano  and  Fomaini.) 

Sodium  disulphide,  NazSx. 
Sol.  in  HsO  and  alcohol. 
+5H2O.    Not  efflorescent. 

Sodium  trisulphide,  Na^Si. 

Sol.  in  HfO  with  deoomp. 

Cryst.  with  3H3O  from  an  alcoholic  solu- 
tion.   (BSttger,  A.  223.  355.) 

Sodium  (efmsulphide,  Na«S«+6HtO. 

Very  deliquescent,  and  sol.  in  HsO.  Diffi- 
cultly aol.  in  absolute  alcohol.  Insol.  in  ether. 
(Scfa^ne.) 

+8H,0.    Efflorescent.    (Bdttger.) 

Sodium  pentosulpbide,  NasS(+6HsO. 

SoL  in  H3O.    (SchOne.) 

Sol.  in  alcohol. 

+8H,0.    (Bottler.) 

Solution  is  easily  decomp.  by  warming. 
(Jones,  Chem.  Soc.  87.  461.) 


Soditun  telluiitun  sulphide. 
See  Sulphotellurate,  sodium. 

Sodium  stannic  sulphide. 
See  Sulphostannate,  sodium. 

Sodium  yttrium  sulphide,  Na^S,  Y^S*. 

Decomp.  by  dil.  acids,  even  by  HCsHiOa+ 
Aq.    (Duboin,C.R.107.243.) 

Sodium  zinc  sulphide,  NazS,  3ZnS. 

Not  so  stable  as  the  corresponding  K  salt. 
(Schneider,  J.  pr.  (2)  8.  29.) 

Soditun  sulphoselenide,  Na2SSes+5H20. 

Hydroscopic,  and  decomp.  in  the  air.  (Mes- 
singer,  B.  1897,  30.  806.) 

Sodium  telluride,  NasTe. 

Sol.  in  H,0.  (Demargay,  Bull.  Soc.  (2) 
40.  99.) 

Sodium  (ritelluride,  NajTei. 

Sol.  in  H,0. 

Sol.  in  Uquid  NH,.  (Hugot,  C.  C.  1899, 
II.  580.) 

Stannic  acid,  HsSnOi. 

Insol.  in  H,0.  Sol.  in  HCl,  and  H2SO4+ 
Aq,  even  when  dil.  (Fremy.)  Easily  sol.  in 
acids^  from  which  solution  it  may  be  pptd.  by 
dilution  or  boihng.  While  moist  it  is  sol.  in 
HNO«+Aq,  but  {^adually  separates  on  stand- 
ing, and  coagulates  at  once  when  heated  to 
50^.  If  NHiNOi  be  added  to  the  solution,  it 
remains  clear  at  ord.  temp.    (Berzelius.) 

Easily  sol.  in  HNOj+Aq,  when  previously 
treated  with  NH40H+Aq.     (Th^nard.) 

Easily  sol.  in  KOH+Aq,  but  addition  of 
large  excess  ppts.  KaSnOi,  insol.  in  KOH+ 
A(K 

Easily  sol.  in  NaOH+Aq,  and  not  pptd.  by 
an  excess  of  that  reagent.  (Barfoed,  J.  B. 
1867.  267.) 

SI.  sol.  in  NH40H+Aq  or  (NH4)iC0,+A(i. 

Completely  sol.  in  KjCOi+Aq,  but  not  in 
Na,CO,+Aq. 

Insol.  in  alkali  hydrogen  carbonates  or 
NH4Cl-hAQ. 

Sol.  in  alkali  sulphides+Aq.     (Berzelius.) 

Sol.  in  triethyltoluenyl  ammonium  hy- 
drate+Aq. 

Not  pptd.  by  NH40H-|-Aq  in  presence  of 
Na  citrate -|-Aq. 

SnO,,  2H,0.     (Weber,  Pogg.  122.  358.) 

*' a.'OrthoeUmnic  acid"  Easily  sol.  in 
HCl-f  Aq.    (Neumann,  M.  12.  515.) 

H,oSnsOi»  (?) 

MetasUmnic  acid.  Insol.  in  HsO,  HNOi, 
or  H2S04+Aq.  Insol.  in  HCl+Aq.  but 
converted  thereby  into  metastannic  chloride, 
which  dissolves  tdier  excess  of  HCl  has  been 
removed.  (Fresenius.)  Insol.  in  HCl-l-Ao  * 
sp.  gr.  1.1.    (Barfoed.)    Sol.  in  large  anr 
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of  oonc.  HCl+Aq.  (Allen,  Chem.  Soc.  (2)  10. 
274.) 

In  oontact  with  HCl+Aq,  metastannic 
acid  is  converted  into  stannic  acid.  (Bar- 
foed.) 

Insol.  in  HNOi+Aq  even  after  treatment 
with  NH40H+Aq. 

Insol.  in  NH40H+Aq. 

Sol.  in  KOH  or  NaOH+Aq  with  formation 
of  metastannates,  which  are  insol.  in  dil. 
NaOH+Aa,  but  sol.  in  H,0  or  KOH+A9, 
therefore  KOH+Aq  dissolves  metastannic 
acid,  while  NaOH+Aq  does  not,  but  if  the 
clear  solution  in  KOH+Aq  is  treated  ¥nth  a 
large  excess  of  that  reagent,  a  further  pptn. 
occurs.    (Barfoed.  J.  pr.  101.  368.) 

Insol.  in  KsCOi+Aa  (Rose);  alkali  car- 
bonates+Aq.    (Fremy.) 

Insol.  in  NH^Cl-l-Aq  even  after  long  boil- 


ing. 

Sol. 


ol.  in  Fe(NOi),+Aq  containing  HNO|. 
(Lep^z  and  Storch,  W.  A.  B.  98,  2b.  270.) 

Also  in  Cr(NO,),+Aq,  but  not  in  Ce(NO,),, 
Al(NO,),j  Co(NO,),-hAq,  etc.     (L.  and  S.) 

A  colloidal  metastannic  add  sol.  in  HsO  can 
be  obtained.    (Lep^  and  Storch.) 

According  to  Weber  (Pogg.  122.  358), 
stannic  and  metastannic  acids  are  onl^  differ- 
ent hydrates  of  same  oxide,  and  it  is  not  a 
case  of  allotropic  modification. 

CoUoidal,  HsSnOi  in  colloidal  state  can  be 
obtained  in  a(|ueous  solution  containing 
5.164  g.  SnOt  in  a  litre.  This  solution  ia 
coagulated  by  HNOi+Aq  only  when  in 
great  excess;  easily  by  dil.  HjS04+Aq, 
but  not  by  oonc.  HCl+Aq.  NH40H+Aq  in 
large  excess  causes  coagulation;  also  NH4CI, 
NaOH,  NaCl,  Na,S04,  etc.  (Schneider,  Z. 
anorg.  5.  83.) 

Porostannic  add,  HjSnjO,, +3H,0. 
(Engel,  C.  R.  1897, 125.  711.) 

Stumates. 

Stannates  of  alkali  metals  are  sol.  in  HsO; 
others  are  insol.  All  metastannates,  except- 
ing Na,  K,  and  NH4  salts,  are  insol.  in  HsO. 
(Fremy,  A.  ch.  (3)  12.  474.) 

Ammonium  stumate,  (NH4)sO,  2SnOs. 

Sol.  in  HsO.  Insol.  in  dil.  NH40H+Aq. 
(Berzelius.) 

-f xHsO.    (Moberg,  1888.) 

Ammonium     cupric     stannate,      (NH4)sO, 
CuSnO,-f2H,0. 
Insol.  in  HsO.    Sol.  in  acids.    (Ditte,  C.  R. 
96.  701.) 

Barium  stannate,  BaSnOs+6HsO. 
Ppt.    Sol.  in  HCl-f  Aq.    (Moberg.) 
BasSnO4H-10HsO.    Insol.  in  H,0.    Sol.  in 
^ds.    (Ditte,  C.  R.  95.  641.) 


Calciam  stannate,  CaSn0t+4Hs0. 

Ppt.    (Moberg.) 

+5HsO.     Insol.  in  H/).     Sol.  in 
(Ditte,  C.  R.  96.  701.) 

2CaO,    SnOt.      (Zulkowski,    Chem.    Ind. 
1901,  24.  422.) 

Cobaltotts  stannate,  CoSnOs+6HiO. 
Insol.  in  HsO.    Sol.  in  adds.    (Ditte.) 

Cupric  ttannate,  CuSnOt+3HsO. 
(Moberg.) 
+4HsO.    Insol.  in  HsO.     (Ditte.) 

Cuprous   stannous   stannate,   CusO,   3ftiO, 
SnOs+5HsO. 
Slowly  decomp.  by  dil.  adds,  and  NHiOH-f 
Aq;    completely   decomp.    by    oonc.    aci(k 
(Lenssen,  J.  pr.  79.  90.) 

Gold  (aorous)  stannate. 
See  (Md  purple. 

Lead  stannate,  RbSn(OH)«. 

Ppt.      (Bellucd,    Chem.    Soc.    1905,   88. 
(2)  40.) 

Lithhun  stannate  Aexatuncstate,  2LisO,  SnOs, 
6WO,-Li,SnO,,  Li,W,0„. 
Insol.  in  HsO.     (Knorre,  J.  pr.   (2)  IT. 

49.) 

Magnesium  stannate. 
Ppt.    (Moberg.) 

Manganous  stannate. 
Ppt.    (Moberg.) 

Mercurous  stannate,   HgiSnO«+5HsO. 
Ppt. 

Mercuric  stannate,  HgSnOs+6HsO. 
Ppt.    (Moberg,  J.  pr.  28.  231.) 

Nickel  stannate,  NiSnOt+5H,0. 

Insol.  in  HsO.  Sol.  in  adds.  (Ditte,  C.R. 
96.  701.) 

Platinous  sodium  stannous  stannate,  2PtO, 
NasO,  SnO,  SnO,(T). 
(Schndder,  Pogg.  186.  105.) 

Platinous   stannous   stannate,   PtO,   2SoO. 
SnOs. 
Decomp.  by  cone,  alkalies.     (Schndder,) 
Pogg.  186.  105.) 

Potassium  stannate,  KsSnOs+3HsO. 

100  pts.  HsO  dissolve  106.6  pts.  at  10*, 
solution  has  sp.  gr.«  1.618:  100  pts.  diswivp 
110.5  pts.  at  20%  solution  has  sp.  gr.«  1.627. 
(Ordway,Sill.;U5.,J,/^^(5g^ 
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Very  si.  sol.  in  cone.  KOH+Aq. 

Insol.  in  KCl+Aq.    (Fremy.) 

Insol.  in  alcohol. 

Pptd.  from  aqueous  solution  by  the  ad- 
dition of  any  soluble  salt,  especially  those 
of  K,  Na,  and  NH4  (Fremy);  by  NH4CI,  but 
not  by  KCl  or  NaCl  (Ordway). 

Insol.  in  acetone.  (Naumann,  B.  1904, 
87.329.) 

Potassium  matostannste,  K|0,  lOSnOs. 

K,0,  7Sn02+3H,0.  Sol.  in  H,0.  Solu- 
tion gelatinises  on  heating.     (Rose.) 

KtO,6SnOi+5HtO.  Sol.  in  HsO,  but  loses 
its  solubility  by  drying.  (Fremy,  A.  ch.  (3) 
12.  476.) 

KiO,  5SnOi-f-4HiO.  Completely  sol,  in 
HsO.  Insol.  in  alcohol.  (Fremy,  A.  ch.  (3) 
23.  396.) 

K,0,    3SnO,+3H,0.      Deliquescent. 
(Fremy.) 

Sflyer  stannate,  AgtSnOi. 

Insol.  in  H,0.  Unacted  upon  by  NH4OH 
or  HCl+Aq.    (Ditte.) 

Sflyer  (argentous)  stannous  stannate  (7), 
Ag40,  SnO,  3SnOa+3H,0  (?). 

Cold  dil.  HNOi+Aq  slowly  dissolves  all 
Ag,  hot  HNO,+Aq  rapidly. 

Easily  sol.  in  boilmg  cone.  HsSO^.  (Schulze, 
J.  B.  1867.  267.) 

Sodium  Btuinate,  Na«SnO<+3HsO. 

More  easily  sol.  in  cold  than  in  hot  HsO. 

(Fremy.) 
Sol.  in  2  pts.  HiO  at  20°  Mid  100.°    (Mar- 

ignac.) 

100  pts.  H2O  dissolve  67.4  pts.  at  0°,  61.3 

pts.  at  20°,  and  solutions  have  sp.  gr.  =  1.472 

and  1.438  at  16.5°.     (Ordway,  Sill.  Am.  J. 

(2)  40.  173.) 
Pptd.  from  Na,SnOj+Aq  by  salts  of  K,  Na, 

and  NH4. 

Insol.  in  acetone.    (Naumann,  B.  1904,  37. 

4329.) 

-f4H,0.    (Prandtl,  B.  1907,  40.  2129.) 
-fSHiO.    (Haeffely,  J.  B.  1857.  660.) 
-f  9HiO.    (Jones,  C.  C.  1866.  607.) 
-flOHjO.     Very  efflorescent.     (Scheurer- 

Kestner,  BuU.  Soc.  (2)  8.  389.) 

Sodium  m«tostaniiate,  NasO,  9SnOs+ 
8H,0. 

Sol.  in  H,0.  Insol.  in  NaOH-fAq  or 
alcohol.    (Barfoed,  J.  B.  1887.  267.) 

Na,0,  5SnOi.  Very  difficultly  sol.  in  H,0. 
(Fremy,  A.  ch.  (3)  23.  399.) 

Insol.  in  KOH-f  Aq. 

-|-8H,0.    (Haeffely,  Chem.  Gaz.  1866.  69.) 

Sodium  stannate  vanadate, 

NaiSnO,,  3Na,V04-f  32H2O. 

NajSnO,,  4NaiV04+48H,0. 

NajSnO,.  6Na,V04+64H,0. 

Na,SnO,;  6Na,VO4+80H,O.     (Prandtl, 
B.   1907,  40.  2128.) 


Strontium  stannate,  3SrO,  2SnOs+10HsO. 

Ppt.  Insol.  in  HsO.  Sol.  in  acids.  (Ditte, 
C.  R.  96.  641.) 

SrSn(0H)6.  (Belluci,  Chem.  Soc.  1906, 
88  (2)  40.) 

Tin  (stannous)  stannate,  SnO,  6SnOs+6HtO. 

Insol.  in  HiO.  Decomp.  by  HNO,+Aq 
into  metastannic  acid.    (Scniff.  A.  120.  53.) 

Sol.  in  HCl+Aq,  and  in  KOH+Aq. 

Tin  (stannous)  metostannate,  SnO,  7SnOs. 

SnO.  6SnO,+9HjO.  Sol.  in  KOH+Aq  or 
in  HCl+Aq.    (Fremy.) 

+4H,0.    (Schiff.) 

Zinc  stannate,  ZnSnOt+2HsO. 

Ppt.    (Moberg,  1838.) 

3ZnO,2SnOs-|-lOHtO.  Insol.  in  HsO.  Sol. 
in  acids.    (Ditte.) 

Perstannic  acid,  HsSntOr. 
See  Perstannic  add. 

Stannophosphomolybdic  acid. 

Ammonium  stannophosphomolybdate. 

3(NH4)A    ^nO,,    3P,0»,    16MoO,+ 

28H2O. 
Quite  insol.  even  in  boiling  HsO.    (Gibbs, 
Am.  Ch.  J.  7.  392.) 

Stannophosphotungstic  acid. 

Ammonium  stannophosnhotungstate, 

2(NH4)sO,  2SnOs,  PsO,,  22WO,+16H,0. 
Precipitate.      SI.    sol.    in    boiling    HsO. 
(Gibbs,  Am.  Ch.  J.  7.  319.) 

Stannosulphuric  acid. 
See  Sulphate,  stannic. 

Stibine. 
See  Hydrogen  antimonide. 

Strontium,  Sr. 

Deoomp.  by  HsO  with  violence.  DiL 
HfSOjj  and  HCl+Aq  deoomp.  and  dissolve; 
cold  HsS04  attacks  slowly.  Fuming  HNOt 
has  scarcely  any  action  even  when  boiling. 
(Franz.  J.  pr.  lOT.  263.) 

Insol.  in  liquid  NHt.  (Gore,  Am.  Ch.  J. 
1898,  20.  829.) 

Sol.  in  excess  of  liquid  NH|  at  — 60®.  form- 
ing Sr(NH,),.  (Roederer,  C.  R.  1906,  140. 
1262.) 

Strontium  amalgam,  SrHgis. 

Stable  below  30^  Above  30**  the  com- 
position of  the  amalgam  varies.  Can  be 
cryst.  from  Hg  at  any  temp,  below  30*. 
(Kerp,  Z.  anoig.  1900,  26.  68.) 

Strontium  amide,  Sr(NHs)s;^  ^ 

(Roederer,  BuU.  Soc.  1906,  (3)  35.  716.) 
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Strontium  arsenide,  SrtAss. 

Deoomp.  by  HsO.  (Lebeau,  C.  R.  1899, 
129.  47.) 

Strontium  azoimide,  SrNs. 

Hydroscopic. 

45.83  pts.  are  sol.  in  100  pts.  HsO  at  16"*. 

0.096  "  "  "  "  100  "  abs.  alcohol  at 
16^ 

Insol.  in  pure  ether.  (Curtius,  J.  pr.  1898, 
(2)58.287.) 

Strontium  boride,  SrBf. 

Sol.  in  fused  oxidizing  agents;  not  decomp. 
by  HtO;  insol.  in  aq.  acids;  si.  soL  in  cone. 
H2SO;  sol.  in  dil.  and  cone.  HNOt.  (Moissan, 
C.  R.  1897, 125.  633.) 

Strontium  bromide,  SrBrs,  and  +6HsO. 

100  pts.  HsO  dissolve  at: 
0**      20**    38*    69*    83®     110** 
87.7     99      112    133    182    250  pts.  SrBrt. 
(Kremers,  Pogg.  103.  65.) 
Sat.  SrBrs -fAq  contains  at: 
—11*       —1"       -f-7*       18*   . 
43.1       46.86      48.2      51.7%  SrBr,, 

20**  93'*        97*       107* 

51.8        68.6      68.7      69.8%  SrBr,. 
(fitard,  A.  ch.  1894,  (7)  2.  640.) 
Sp.  gr.  of  SrBrj-M9.6*  containing: 

5  10         16         20         26  %  SrBr„ 

1.046     1.094     1.146     1.204     1.266 

30         36         40         45         60  %  SrBr,. 
1.332     1.41       1.492     1.59       1.694 
(Kremers,  Poeg.  99.  444;  calculated  by 
Gerlach;  Z.  anal.  8.  285.) 

Somewhat  sol.  in  absolute  alcohol.  (Ldwig.) 

Solubility  of  anhydrous  SrBrs  in  alcohol 
is  practically  constant  between  0**  and  40°, 
100  ccm.  of  abs.  alcohol  dissolving  about  64.6 
g.  of  the  anhydrous  salt  and  forming  a  solu- 
tion having  a  sp.  gr. » 1.210  at  0**.  (Fonzes- 
Diacon.  Chem.  Soc.  1895,  68  (2)  223.) 

Much  more  sol.  than  BaBrs  in  boiling  amyl 
alcohol. 

Insol.  in  bensonitnle.  (Naumann,  B.  1914, 
47.  1370.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann, B.  1909,  42.  3790.) 

Strontium  stannic  bromide. 

See  Bromostannate,  strontium. 
Strontium  bromide  ammonia,  2SrBrs,  NH|. 

Sol.  in  HsO.  (Rammeldberg,  Pogg.  55. 238. 
Strontium  bromide  hydrazine,  SrBrs,  3NsH4. 

Very  sol.  in  HsO.  (Franzen,  Z.  anorg. 
1908,  60.  290.) 

Strontium  bromofluoride,  SrFs,  SrBrs. 

Deoomp.  by  HsO.  (Defacqz,  A.  ch.  1904, 
(8)  1.  356.) 


Stronthmi  carbide,  SiCt. 

Easily  deoomp.  by  HsO  and  diL  adds. 
(Moissan,  BuU.  Soc.  1894,  (3)  IL  1008.) 

Stronthmi  carbonyl,  Sr(CO)s. 
(Roederer,  BuU.  Soc.  1906,  (3)  85.  725.) 

Stronthmi  chloride,  &CI2,  and  +  6H«0. 
Deliquesoent  in  moist  air. 

Sol.  in  1.5  pta.  HsO  at  15^  and  0.8  pt.  at  boUo^ 
(Dumas);  in  1.096  pU.  HiO  at  15<»  (Gerlach). 

1  pt.  anhydrouB  SrCls  is  sol.  in  2.27  pts.  HK)  at  0"; 
in  1.88  pts.  at  20°;  in  1.54  pU.  at  40°:  in  1.18  pta.  at  W. 
in  1.08  pts.  at  80°;  in  0.98  pt.  at  100°.  (Kremera.  Poo 
10S.66.) 

100  pts.  HsO  dissolve  106.2  pts.  SrCbf 
6Hrf)  at  0^  and  205.8  pts.  at  40^.  (TQdoi, 
Chem.  Soc.  45.  409.) 

Solubility  in  100  pts.  H,0  at  t** 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


Pu. 
SrCU 


44.2 
44.5 
44.8 
45.2 
45.6 
46.0 
46.5 
46.9 
47.4 
47.8 
48.3 
48.8 
49.4 
49.9 
50.4 
51.0 
51.5 
52.1 
52.7 
53.3 
53.9 
54.5 
55.1 
55.7 
56.3 
56.9 
57.5 
58.1 
58.7 
59.3 
60.0 
60.6 
61.3 
61.9 
62.5 
63.2 
63.9 
64.6 
65.3 
66.0 
66.7 


41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

66.5 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 


Fis. 
SrCU 


67.4 
68.2 
68.9 
69.7 
70.4 
71.2 
72.0 
72.8 
73.6 
74.4 
75.3 
76.1 
77.0 
77.9 
78.7 
79.6 
80.4 
81.3 
82.2 
83.1 
84.0 
84.9 
85.8 
86,6 
87.5 
88.4 
88.8 
88.9 
89.1 
89.3 
89.6 
89.8 
90.1 
90.3 
90.6 
90.9 
91.2 
91.5 
91.8 
92.1 
92.4 


81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
118.8 


Ptt. 

SiCIj 


92.7 

93.1 

93.4 

93.7 

94.1 

94.5 

94.9 

95.4 

95S 

96.2 

96.7 

97.2 

97.9 

98.2 

98.S 

99.4 

100.0 

10  J  6 

101.3 

101.9 

102,6 

103.3 

104. 0 

104.7 

105.4 

106.1 

106.9 

107.6 

1064 

109.1 

109.9 

110  7 

111^ 

112.2 

113.0 

113.8 

114.6 

1155 

116.4 


(Mulder,  Scheik.  Verhandel. 
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100  pts.  HsO  dissolve  52.4  pts.  SrCls  at  IS"". 
(Gerardin.) 

Sat.  SrCli+Aq  contains  %  SrClj  at  t**. 


-17 
-11 

-  5 

-  1 
+  2 

7 
18 

21.5 
35 
44.5 
54 
55 
59 
64 
70 


%SiCI« 


26.5 
28.6 
29.3 
30.8 
31.3 
31.7 
33.7 
34.7 
37.8 
39.8 
42.8 
43.8 
47.7 
46.4 
46.1 


75 

80 

92 

98 

104 

105 

118 

132 

144 

153 

175 

215 

222 

250 


,SrCli 


46.5 
47.1 
47.5 
49.6 
50.7 
50.7 
52.0 
52.5 
54.7 
55.7 
60.5 
64.1 
65.4 
67.3 


(fitard,  A  ch.  1894,  (7)  2.  535.) 


SrCls  +  Aq  sat.  at  S**  has  sp.  gr.  < 
S4.  211.) 


•  1.379.    (Anthon,  A. 


Sp 

.  gr.  of  SrCl,+Aq. 

rtm.  SrCh 
to  100  pts.  HfO 

Sp.  gr. 

Pts.  SrCli 
to  100  pts.  HtO 

8p.gr. 

9  81 
20  12 
30  57 

1.0823 
1 . 1632 
1.2401 

41.04 
61.69 

1.3114 
1.3816 

(Eremers,  Pogg.  99.  444.) 
Sp.  gr.  of  SrCl,+Aq  at  15^ 

%  SfClj 


5 
10 
15 
20 


8p.gr. 


1.0453 
1.0929 
1.1439 
1.1989 


%  SrCli 


25 
30 
33 


Sp.gr. 


1.2580- 
1.3220 
1.3633 


(Gerlach,  Z.  anal.  8.  283.) 


Sp.   gr.  of  SrCli+Aq  at  24.7**.     a=no.  of 
molecules 
in  grms.  dissolved  in  1,000  g. 

HjO;  b-sp.  gr.  when  a=Si<:a,+6H,0, 
M  mol.  SrCl,+6H,0  =  133.5  g.;  c-=sp. 
gr.  when  a»SrClt,  }4  mol.=«79.5  g. 


a 

b 

c 

a 

b 

c 

1 

1.063 

1.067 

7 

1.304 

1.401 

2 

1.118 

1.130 

8 

1.330 

3 

1.166 

1.190 

9 

1.354 

4 

1.207 

1.247 

10 

1.376 

5 

1.243 

1.301 

11 

1.396 

6 

1.275 

1.352 

(Favre  and  Valson,  C.  R.  79.  968.) 


Sp 

.  gr.  of  SrCl,+Aq  at  18^. 

%SrCli 

Sp.  gr. 

%  SrCh 

Sp.  gr. 

5 
10 
15 

1.0443 
1.0932 
1.1456 

20 
22 

1.2023 
1.2259 

(Kohlrausch,  W.  Ann.  1879.  1.) 

Sp.  gr.  of  SrCh+Aq  at  0^    S  =  pts.  SrOa  in 
100  pts,  solution. 


s 

Sp.  gr. 

8 

Sp.  gr. 

31.8193 
27.7170 
23.2300 

1.3609 
1.3086 
1.2515 

18.2629 

12.9997 

6.7243 

1.1915 
1.1284 
1.0637 

(Charpy,  A.  ch.  (6)  29.  24.) 

Sat.  SrCU+Aq  boils  at  114**  (Kremere); 
118.8**  (Mulder);  117.45*.  and  contains  117.6 
pts.  SrCl,  to  100  pts.  HiO  (Legrand) ;  forms  a 
crust  at  115.5**,  and  contains  1216.7  pts.  SrCls  to 
100  pts.  H|0;  highest  temp,  observed,  119°. 
(Gerlach,  Z.  anal.  26.  436.) 

B.-pt.  of  8rCli+Aq  containing  pts.  SrCli  to 
100  pts.  H2O.  G  =  according  to  Gerlach 
(Z.  anal.  26.  442);  L  =  according  to  Le- 
grand (A.  ch.  (2)  59.  436.) 


B.-pt. 


lor 
102 

103 
104 
105 
106 
107 
108 
109 


11 

20.5 

28.9 

36.2 

43.2 

49.6 

55.4 

60.8 

66.2 


16.7 
25.2 
32.1 
37.9 
43.4 
48.8 
54.0 
59.0 
63.9 


B.-pt. 


110** 

111 

112 

113 

114 

115 

116 

117 

117.5 


71.4 
76.5 
81.6 
87 
93.1 
99.5 
105.9 
112.3 


68.9 
74.1 
79.6 
85.3 
91.2 
97.5 
104.0 
110.9 


Melts  in  its  crystal  H,0  at  112**.    (Tilden, 
Chem.  Soc.  46.  409.) 

Sp.  gr.  of  SrCla+Aq  at  25**. 


Concentration  of  SrClrl-Aq. 


1-normal 

Vr-      " 

Vr-      " 


Sp.  gr. 


1.0676 
1.0336 
1.0171 
1.0084 


(Wagner,  Z.  phys.  Ch.  1890,  5.  40.) 

SrCls+Aq  containing  3.24%  SrClj  has  sp. 
gr.20**/20**- 1.0284. 

SrCli-f  Aq  containing  7.08%  SrCls  has  sp. 
gr.20**/20**«  1.0638. 
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Sp.  gr.  of  SrClj-fAq  at  20'*. 


g.  mols.  SrClt  por  1.  . 

8p.  gr. 

0.01 

1.0012284 

0.02937 

1.0038396 

0.03987 

1.0053832 

0.05017 

1.007028 

0.07077 

1.009560 

0.10 

1.013205 

0.25 

1.034433 

0.50 

1.068379 

0.75 

1.101760 

1.00 

1.135423 

(Jones  and  Pearoe,  Am.  Ch.  J.  1907,  88. 697.) 

Cone.  HCl+Aq  ppts.  part  of  the  SrClj 
from  SrClj+Aq.    (Hope.) 

Solubility  of  SrCl,  in  HCl  +  Aq  at  0**.  SrCli  = 
]/2  mols.  SrCli  (in  milligrammes)  dis- 
solved in  10  ccm.  of  liquid;  HCl = mols. 
HCl  (in  milligrammes)  dissolved  in 
10  ccm.  of  liquid. 


SiCU 


55 

48.2 
41.25 
30.6 


HCl 


0 

6.1 
12.75 
23.3 


Sum  of  mols. 


55.0 
54.3 
54.00 
53.9 


8p.gr. 


1.334 
1.3045 
1.2695 
1.220 


(Engel,  Bull.  Soc.  (2)  46.  655.) 
Solubility  of  SrCl,  in  HCl+Aq  at  0^ 


Mg.  mols.  per  10  cc. 

Q.  per  100  cc. 

solution 

Sp.  gr.  of 
solution 

solution 

SrCIt 
2 

HCl 

SrCli 

HCl 

51.6 

0 

1.334 

40.9 

0.0 

44.8 

6.1 

1.304 

35.5 

2.22 

37.85 

12.75 

1.269 

30.0 

4.65 

27.2 

23.3 

1.220 

21.56 

8.49 

22.0 

28.38 

1.201 

17.44 

10.35 

14.0 

37.25 

1.167 

11.09 

13.58 

4.25 

52.75 

1.133 

3.37 

19.23 

(Engel,  A.  ch.  1888,  (6)  18.  376.) 

Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch.  J. 
1898,  aO.  829.) 

Sol.  in  6  pt«.  alcohol  of  0.833  sp.  gr.  at  15^.  (Vau- 
quelin.) 

Sol.  in  24  pts.  absolute  alcohol  at  15**.  and  in  19  pts.  at 
boiling.    (Buchob.)    Sol.  in  2.5  pts.  of  boiling  alcohol. 

Anhydrous  SrCli  is  sol.  in  111.6-116.4  pts. 
alcohol  of  99.3%  at  14.5'';  and  in  26.2  pts.  of 
the  same  alcohol  at  boiling.  (Fresemus,  A. 
59.  127.) 

100  pts.  alcohol  of  given  sp.  gr.  at  0°  di£h 
solve  pts.  SrCU  at  18**. 
0.990    0.985    0.973    0.966    0.953  sp.  gr. 
49.81     47.0      39.6     35.9      30.4  pts.  SrCls, 

0.939    0.909    0.846    0.832  sp.  a*. 
26.8      19.2       4.9        3.2  pts.  SrCls. 


Insol.  in  absolute  aloohoL  (QcrazdiQ,  A. 
ch.  (4)  5.  156.) 

100  pts.  afaoolute  meUiyl  alcohol  dnnive 
63.3  pts.  SrCli+ 6HtO  at  6'';  ethyl  aloohol, 
3.8  pts.    (de  Bniyn,  Z.  phys.  Ch.  10.  787.)  * 

Si.  soL  in  boiling  amy!  aloohol.  (Browmng, 
Sill.  Am.  J.  144.  459.) 

100  g.  95%  formic  add  dissolve  23^  r.  SiCli 
at  room  temp.  (Asohan,  Ch.  Zte.  1913,  ST. 
1117.) 

Absolutdy  inaoL  in  aoetio  ether.  (Caim, 
C.  R.  102/363.) 

Very  sL  sol.  in  acetone.  (Kros  And 
M'Ehroy.) 

Sol.  m  acetone.  (Eidmann,  0.  C.  1800, 
n.  1014.) 

Insol.  in  methyl  acetate.     (Naumann.  B. 

1909,  42.  3790.) 

Insol.  in  benconitrile.  (Naumann,  B.  1914. 
47.  1370.) 

SI.  sol.  in  anhydrous  p3rridine.  SoL  in 
97%,  95%  and  93%  pyridine+Aq.  (Kahlen- 
berg,  J.  Am.  Chem.  Soc.  1908,  SO.  1107.) 

-f 2H,0.  Tr.  pt.  from  +6HfO  Is  61^. 
(Richards  and  Churchill,  Z.  phys.  Ch.  1809. 
28.  313.) 

+6H,0.    5«e  above. 

Strontium  duUlic  chloride,  SrCU,   2nClj+ 
6H,0. 
(Gewecke,  A.  1909,  S66.  223.) 

Strontium   tin    (stannous)    chloride,    SiCU, 
SnCl8+4H,0. 

Soi:  in  HsO.    (Poggiale,  C.  R.  90.  1 183.) 
Strontium  tin  (stannic)  chloride. 

See  Chlorostannate,  strontioin. 
Strontium  uranium  chloride,  SrCU,  UCU. 

Deoomp.  by  H,0.  (Aloy,  BuU.  Soc.  1899. 
(3)  21.  265.) 

Strontium  zinc  chloride,  SrZnCl4+4HtO. 
Very  sol.  in  HsO.     (Ephraim,  Z.   anoif^ 

1910,  67.  380.) 

Strontium  chloride  ammonia,  SrCls,  8NH*. 
Decomp.  by  H,0.    (Rose,  Pogg.  20.  155.) 

Strontium  chloride  hjrdimzine,  SrCli,  2N'9H4 
+H,0. 
Hydroscopic.     (Frans«i,  Z.  anor^.   1908, 
60.  289.) 

Strontium  chloride  hydroxyUunine,   2l&<ni> 
5NH,OH+2H,0. 
As  Ca  oomp.     (Antonow,  J.  Rusb.  Phys. 

Chem.  Soc.  1905,  87.  482.) 

Strontium  hydrogen  chloride  hydroxykinine, 
2SrCl,,  3HC1,  9NH,0H+H,0. 

(Antonow,  J.  Russ.  Phys.  Chem.  Soc.  1905, 
37.  482.) 
Strontium  chlorofluoride,  SrFt,  SiCla. 

Decomp.  by  H,0,  by  very  dil.  HCl,  HVO, 
or  acetic  acid,  by  hot  dil.  or  cone.  HjSO^. 
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Sol.  in  cone.  HCl  or  HNO|.  Insol.  in,  and 
not  decx>mp.  by  cold  or  boiling  alcohol. 
(Defacqz,  A.  ch.  1904,  (8)  1.  355.) 

Strontium  fluoride,  SrFs. 

Somewhat  sol.  in  HsO.    (Fr.  ROder.) 

1  L  HsO  dissolves  J13.5  mg.  SrF,  at  0.26**; 
117.3  mg.  at  17.4*;  119.3  mg.  at  27.4^ 
(Kohlrausch,  Z.  phys.  Ch.  1908,  64.  168.) 

Inaol  in  HF+Aq.    (Berzelius.) 

Boiling  HCl+Aq  dissolves;  si.  attacked  by 
boiling  HNOiH-Aq;  decomp.  by  hot  HtS04. 
(Poulenc,  C.  R.  116.  987.) 

Strcmtium  stannic  fluoride. 

See  Fluostannate,  strontium. 
StrcMitium  titanium  fluoride. 

See  Fluotitanate,  strontium. 
Strontium  fluoiodide,  SrFs,  Sris. 

Deoomp.  by  cold  HjO,  more  rapidly  by  hot 
H,0.  Decomp.  by  dU.  HCl,  dil.  HNO,,  dil. 
HsS04  or  cone.  H1SO4,  also  by  alcohol  and  by 
ether,  if  not  i^)solute.  (Defacqz,  A.  ch.  1904, 
(8)1.358.) 

Strontium  hydride,  SrH. 

Decomp.  by  H,0  or  HCl+Aq.    (Winkler, 

B.  24.  1976.) 

SrH,.  Decomp.  by  HtO.  (Gautier,  C.  R. 
19Q2,  184.  100.) 

Strontium  hjdroselenide. 

Sol.  in  HsO. 
Stnmtium  hydrosulphide,  SrSsHs. 

Sol.  in  HtO;  decomp.  by  boiling. 
Strontium  hydroxide,  SrOsHs,  and  +8HsO. 

Deliquescent. 

Sot.  in  50  pta.  cold,  and  2.4  pta.  boiling  HsO  (Bu- 
ebola):  in  50  pt0.  HsO  at  15.5d<*  (Dalton);  in  51.4  pta. 
HsO  at  15.56^,  and  2  pto.  at  100<*  (Hope) ;  in  52  pta.  HsO 
at  15^  and  2.4  pta.  at  100°  (Beneliua);  in  48  pta.  HsO 
ai  18.75"  (Abl). 

100  pta.  HsO  at  20°  dinolve  1.49  pta.  SrO.    (Bineau. 

C.  R.  41.  509.) 

100  pt8.  aqueous  solution  of  SrOsHs  contain 
pts.  SrO  and  pts.  SrO»Ht+8HtO  at  t**. 


0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 


Pta. 
SiO 


0.35 
0.41 
0.48 
0.57 
0.68 
0.82 
1.00 
1.22 
1.48 
1.78 
2.13 


Pta. 
SrOsHs 
+8Hj0 


0.90 
1.05 
1.23 
1.46 
1.74 
2.10 
2.57 
3.13 
3.80 
4.57 
5.46 


55 
60 
65 
70 
75 
80 
85 
90 
95 
100 


(Sofaeibler,  J.  pharm.  Chim. 
Sol.  in  cold  NH4C1+Aq. 


Pta. 
81O 


2.54 

3.03 

3.62 

4.35 

5.30 

6.56 

9.00 

12.00 

15.15 

18.60 


Pta. 
SrOsHs 
+8HsO 


6.52 
7.77 
9.29 
11.16 
13.60 
16.83 
23.09 
30.78 
38.86 
47.71 


1883,  (5)  8.  540.) 

(Rose.) 


Solubility  in  Sr(NO,),-fAq  at  25^ 


Sp.  gr.  25725° 

G.SiOaa 
8r(0H)s  in 
100  g.  HsO 

G.  8r(N0«)«  in 
100  g.  HsO 

1.481 

0.0 

79.27 

n.506 

1.76 

81.06 

1.490 

1.71 

74.27 

1.450 

1.55 

66.88 

1.419 

1.51 

63.71 

1.403 

1.47 

60.37 

1.381 

1.41 

56.30 

1.359 

1.34 

52.90 

1.327 

1.27 

46.97 

1.317 

1.20 

44.03 

1.291 

1.14 

40.83 

1.267 

1.11 

37.81 

1.239 

1.03 

32.41 

1.217 

1.01 

28.80 

1.206 

0.96 

26.58 

1.178    . 

0.95 

23.83 

1.148 

0.91 

17.96 

1.126 

0.87 

16.21 

1.108 

0.84 

12.78 

1.079 

0.81 

8.96 

1.059 

0.79 

6.29 

1.033 

0.78 

4.45 

•Solution  is  sat.  with  respect  to  both  sub- 
stances. 

(Parsons  and  Perkins,  J.  Am.  Chem.  Soc. 
191MS.  1388.) 

Sol.  in  methyl  alcohol.    At  room  temp.  1 

I.  contains  31.5  g.  SrO.    (Neuberg  and  Ro- 
wald,  Biochem.  Z.  1908,  9.  540.) 

Insol,  in  acetone.    (Eidmann,  C.  C.  1899, 

II.  1014.) 

Sol.  in  an  aqueous  solution  of  cane  sugar. 
(Hunton,  Phil.  Mag.  (3)  11.  156.) 


Solubility  in  Hrf)  containing  10  g.  sugar  at  t°. 

t° 

g.  SrOsHs +8HsO 

t° 

g.  SrOtHs+8HsO 

3 
15 

3.10 
3.79 

24 
40 

4.79 
9.70 

(Sidersky,  C.  C.  1886.  57.) 

•f  8HsO.    0.0835  mol.  is  sol.  in  1 1.  HsO  at 
25^.    (Rothmund,  Z.  phys.  Ch.  1909,  69. 539.) 

Solubility  in  organic  compds.+Aq  at  25*". 


Solvent 


water 
0.5-N  methyl  alcohol 
"     ethyl  alcohol 
"     propyl  alcohol 
**     tert.  amyl  alcohol 
"     acetone 


ether 


Mol.  SrOsHs +8HsO 
aol.  in  1  litre 


0.0835 
0.0820 
0.0744 
0.0708 
0.0630 
0.0692 


Digitized  tyV^ OIL  0645, 
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Solubility  in  organic  compds.  +  Aq  at  25^.- 
ConHniAcd. 


Solvent 

Mol.  SrO,H,+8HiO 
sol.  id  1  litre 

0.6-N  glycol 

0.0922 

"     glycerine 

0.1094 

"     mannitol 

0.1996 

"     urea 

0.0820 

*'     ammonia 

0.0785 

"     diethyl  amine 

0.0586 

"     pyridine 

0.0694 

(Rothmund,  Z.  phys.  Ch.  1909, 69. 539.) 

Insol.  in  acetone.    (Naumann,  B.  1904,  37. 
4329.) 
See  also  Strontium  oxide. 

Strontium  iodide,  Srlj,  and  +6,  or  7HiO. 
100  pts.  HsO  dissolve  at: 
0°     20°     40*^     70''     100° 
164     179     196    250    370  pts.  Sri,. 
(Kremers,  Pogg.  103.  65.) 

Sat.  aq.  solution  contains  at: 
—20°  --10°  —3°  +7°    11°     18°  38° 
60.0    60.3   62.2  63.0  63.4  63.5  64.8%  Sri,, 

52°   63°  77°  81°  97°    105°  120 175° 
66.0  68.5  70.5  74.0  79.2  79.4  80.8  85.6%  Sri,. 
(fitard,  A.  ch.  1894,  (7)  2.  543.) 

Sp.  gr.  of  Srl,+Aq  at  19.5°  containing: 
5  10         20        30  %  Sri,, 

1.045    1.091     1.200    1.330 

40         50         60        65  %  Sri,. 
1.491     1.695     1.955    2.150 
(Kremers,  Pogg.  103.  67;  calculated  by 
Gerlach,  Z.  anal.  8.  285.) 

Sat.  solution  in  abs.  ethyl  alcohol  contains 
at: 

—20°       +4°      39°      82° 
2.6  3.1        4.3       4.7%  Sri,, 

(fitard,  A.  ch.  1894,  (7)  2.  565.) 

Strontium  }>eriodide,  Srla+15H,0. 
(Mosnier,  A.  ch.  1897,  (7)  12.  399.) 
Srl4.    (Herz  and  Bulla,  Z.  anorg.  1911,  71. 

255.) 

Strontium  stannous  iodide. 
Very  sol.  in  H,0.    (Boullay.) 

Strontium  zinc  iodide,  SrZnl4-f  9H/). 

Hydroscopic.     (Ephraim,  Z.  anorg.  1910, 
67.  385.) 

Strontium  nitride,  SrsN,. 

Decomp.  H,0  violently,  but  not  alcohol. 
(Maquenne,  A.  ch.  (6)  29.  225.) 


Strontium  oxide,  SrO. 
Decomp.  by  H,0  to  SrOJI,,  which  see. 

Sol.  in  160  pts.  HtO  at  15.56<»  (Dalton) ;  in  50  pU.  ftt 
100''  (Dalton):  in  130  pts.  at  20^  (Bineau);  in  40  pu. 
cold,  and  20  pts.  hot  HiO  (Dumas). 

Very  si.  sol.  in  alcohol.    Insol.  in  ether. 

1  1.  methyl  alcohol  dissolves  11.2  g.  SiO. 
(Neuberg  and  Rewald,  Biochem.  Z.  1906,  9. 
540.) 

Insol.  in  methyl  acetate.  (Xaumann,  B. 
1909,  42.  3790.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  S7. 
4329:  Eidmann,  C.  C.  1899,  II.  1014.) 

Sol.  in  cane  sugar+Aq. 

Solubility  in  H,0  containing  10  g.  sugzu-  at  t^. 


f» 

g.SrO 

f* 

«.StO 

8 
15 

1.21 
1.48 

24 
40 

1.87 
3.55 

(Sidersky,  C.  C.  1886.  57.) 
See  also  Strontium  hydroxide. 

Strontium  p6rozide,  SrO,. 

SI.  sol.  in  H,0.  Easily  sol.  in  acids  and 
NH4CH-Aq.  Insol.  in  NH40H-+-Aq.  (Con- 
roy,  Chem.  Soc.  (2)  11.  812.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  ST. 
4329;  Eidmann,  C.  C.  1899,  U.  1014.) 

Strontium  ozybromide,  SrBr,,  Sr0+9H,0. 

Not  hydroscopic;  sol.  in  H,0.  (TaasiIlT, 
C.  R.  1895,  120.  1339.) 

Strontium  ozychloride,  Si€l,,  SrO-f  9H,0. 
Very  easily  decomp.  by  H,0  and  alcohoi 

(Andi«,  A.  ch.  (6)  3.  76.) 

Strontium  oxyiodide,  2SrI,,  5SrO+30H/). 

Not  hydroscopic;  sol.  in  H,0.  (TaasUy, 
C.  R.  1895,  120.  1339.) 

Strontium  oxysulphide,  Sr,OS4+12HsO. 
Decomp.  by  H,0. 

Insol.  in  alcohol,  ether,  and  CS,.    (SchAne.) 
Mixture  of  SrS,0,  and  SrS,.    (Geuther,  A. 

224.  178.) 

Strontium  phosphide,  Sr»P,. 

Crystallized.  Sol.  in  dil.  acids;  insol.  in 
cone,  acids;  decomp.  by  H,0.  Insol.  in  or- 
Iganic  solvents  at  ord.  temp.  (Jaboin,  C.  R. 
1899,  129.  764.) 

Strontium  selenide,  SrSe. 
SI.  sol.  in  H,0.    (Fabre,  C.  R,  102. 1469.) 

Strontium  silicide,  Sr^,. 
Decomp,  by  H,0.    (Bradley,  C.  N.  1900|, 

82.  150.)  Digitized  by  LjOOy  le 
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Stronttum  sulphide,  SrS. 
Sol.  in  HjO  with  decomp.  into  SrOjHi  and 

Insol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014;  Naumann,  B.  1904,  87.  4329.) 

Inaol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Stroatium  teAnasulphide,  SrSi. 

Very  deliquescent,  and  sol.  in  HjO  and 
ilcohol.  Aqueous  solution  decomp.  on  air. 
Oyst.  with  2,  or  6H,0.     (Schttne,  Pogg.  117. 

38.) 

Strontiimi  pentosulphide,  SrS^. 
Known  only  in  solution. 

Strontiimi  stannic  sulphide. 
See  Sulphostannate,  strontium. 

Sulphalnminic  add. 

Silver  sulphalufninate,  4AgsS,  SAltS^. 
(Cambi,  Real.  Ac.  Line.  1912,  (5)  21,  II. 

$37.) 

^alphamic  acid,  HOSOtNHs. 
See  Amidosulphonic  acid. 

kmrnonium  sulphamate,  2NHa,  SOj. 

(Woronin.) 

Is  ammonium  imidosulphonate,  which  see. 
Berglund.) 

Limnonium  sulphamate,  acid,  3NH|,  2SOs. 

f  Woronin.) 

Is  basic  ammonium  imidosulphonate,  which 
ee.     (Berglund.) 

lariom  sulphamate,  hasic,  2BaO,  3S0a,  2NHa 
Somewhat  sol.  in  HjO,  easily  in  HCl-f  Aq. 

laoquelain,  A.  ch.  (3)  8.  304.) 
BaS,0.(NH,),.    SI.  sol.  in  H,0.    Decomp. 

y  heating  with  H2O.    (Woronin,  J.  B.  1860. 

}.) 
Is  barium  imidosulphonate.    (Berglund.) 

alphamide,  SOs(NHs)s. 
Very  soL  in  HsO.    (Regnault,  A.  ch.  69. 
TO;  Mente,  A.  248.  267.) 
InsoL  in  alcohol,  ether,  etc.    (Traube,  B. 
1,607.) 

Very  sol.  in  HsO. 
SL  0OL  in  abs.  alcohol. 
81.  sol.  in  dry  ether.    (Divers  and  Ogawa, 
hem.  Soc.  1902,  81.  504.) 
Very  aol.  in  hquid  NH«.     (Franklin  and 
tafford.  Am.  Ch.  J.  1902,  28.  95.) 
Sol.  in  alcohol;  very  sol.  in  HtO.  (Hantasch, 
.  1901,  84.  3436.) 


Silver  sulphamide,  SOs(NHAg)s. 

SI.  sol.  in  cold  HsO.  Sol.  in  HNOt,  and 
(NH4)tC0,+Aq.    (Traube,  B.  26.  607.) 

3NHt,  2S0|.    (Jacguel^.) 

Is  basic  ammonium  miidosulphonate,  which 
see.    (Berglund.) 


Solphamidic  acid. 
(Fremy.) 
See  Imidotttlphonic  add. 

Sulphaminoplatinous  acid. 


Ammonium  totmsolphaminoplatinite, 

IPt(SO,NH,)  J  (NH4)s+6H,0. 
SI.  sol.  in  cold  HsO.    (Romberg,  B.  1912, 
46.  1512.) 

Potasshmi ,  [Pt(SO,NH,)4]K,+2H,0. 

Veiy  si.  sol.  in  cold  HtO.    (Ramberg.) 

Sodium . 

EasUy  soL  in  cold  HsO.    (Ramberg.) 

Sulphammonic,  and  Me^osulphammonic 
acids. 

(Fremy.) 

iSee  Nitrilosulphonic  add. 

Mam^sulphammonic  acid. 
(Glaus.) 
See  Amidotttlphonic  add. 

Dtsulphammonic  acid. 

(Glaus.) 

See  Imidosulphonic  add. 

rnsulphammonic  add. 

(Glaus.) 

See  Nitrilosulphonic  add. 

retrasulphammonic  acid. 
(Glaus.) 
Does  not  exist.    See  Nitrilosolphoiiic  add. 

Sulphammonium,  S(NHi)s,  2NHt. 

Sol.  in  liouid  NHt. 

Sol.  in  abs.  alcohol  and  anhydrous  ether. 
(Moissan,  G.  R.  1901,  132.  517.) 


Sulphantimonic  add. 

Sulphantimonates. 

The  alkali  sulphantimonates  are  soL 
HsO,  but  the  solutions  decomp.  on  the 
most  of  the  other  sulphantimonates  are  11. 
in  HsO;  all  sulphantimonates  joft  insoL 
alcohol.    (Rammelsberg.)     ^^^^^^^ 
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Ammaniiim  sulphAntimoiuite,  (NH4)tSbS4. 

8oL  in  H,0. 

Sol.  in  dfl.  acids  with  deoomp.    (Stanek, 
Z.  anoMj.  1898, 17.  122.) 

+4HiO.    (Stanek.) 

Solubility  of  (NH4).SbS4+4H,0  in  HtO  at  t"*. 


«o 

% 

(NH4)aSbS4 

-  1.9 

9.9 

-  6 

20.0 

-  8 

30.2 

-13.6 

41.6 

0 

41.6 

4-20 

47.7 

30 

54.5 

Solid  phase 


Ice 


Ice+(NH4)tSbS4,4H,0 
(NH4),SbS4,  4UtO 


(Donk,  Chem.  Weekbl,  1908,  5.  529.) 

Solubility  of  (NH4)sSbS4  in  alcohol  at  10^. 
SoUd  phase,  (NH4),SbS44-4Hrf). 


.Jj 


CiH»OH 


0 

5.1 
19.1 


% 

(NH«).3bS4 


43.2 
35.9 
23.1 


% 
CtH»OH 


43.1 
53.1 
93.3 


% 
(NH4)iSb8« 


8.7 
4.1 
0 


(Donk,  I  c.) 

Antimony  stdphantimonate,  (SbO)<SbS4. 

Sol.  in  HCl.    (Rammelsberg,  Pogg.  1841, 
02.236.) 

Barium  stilphantimonate,  Bat(SbS4)+3HsO. 
Sol.  in  HsO.    Insol.  in  alcohol. 

Barium   potassium   sulphantimonate, 
KBa&S4+6H,0. 

Easily  sol.  in  H^. 

Deoomp.  by  acids.     (Glatsel,  Z.  anoig. 
1911,  72.  100.) 

Bismuth  sulphantimonate. 
Ppt. 

Cadmium  sulphantimonate. 

Ppt.    (Rammebberg,  Pogg.  52.  236.) 

Calcium  sulphantimonate,  Cai(SbS4)i. 
Partially  soL  in  HsO.    InsoL  in  alcohol. 

Cobaltous  sulphantimonate,  Cot(SbS4)s. 

Ppt.    Decomp.  by  HCl+Aq.    (Rammels- 
berg, Pogg.  52.  236.) 

Cupric  sulphantimonate,  Cut(SbS4)t. 
Ppt.     (Rammelsberg,  Pogg.  52.  226.) 

Iron  (ferrous)  sulphantimonate. 
Ppt. 


Iron    (ferric)    sulphantimonate,    Fei(Sb84)t. 
(Rammel^>erg,  Pogg.  58.  234.) 

Lead  sulphantimonate,  Pbt(SbS4)t. 

Ppt.   Deoomp.  by  KOH+Aq.    (Rammeb- 
berg,  Pogg.  52.  223.) 

litiiium  sulphantimonate,  Li,SbS4+8HHiO. 
100  g.  sat.  solution  in  HsO  contain  50^  g. 
anhyd.  Li|SbS4. 

Solubility  in  alcohol  at  30^. 


»\<Ao\ 

U^bSi 

0 

60.8 

13.3 

46.3 

61.9 

30.7 

64.8 

29.9 

58.4 

30.8 

68.6 

32.3 

66.26 

29.31 

74.3 

24.1 

79.6 

20,6 

Solid 


Li»SbS4,  SHH/y 

ti 

t* 

Li,SbS4,8>^/)+U,Sbt>. 
Li,SbS4 


(Schreinemakers  and   Jacobs,   Ch.    Weekbl 
1910,  72.  213.) 

+9HsO.    Veiy  sol.  in  HsO.    (Brinkmsim, 
Dissert.  1891.) 

+10H,O.    Solubility  of  Li«SbS4+10H<0  is 
H,0  at  t*. 


-  1.7 

-  3.2 

-  6.1 
-10.8 
-16.9 
-26.2 
-42 

0 

+10 

30 

50 


Li«Sb8« 


7.1 
12.8 
17.6 
23.2 
28.6 
36.3 
40.4 
46.6 
46.9 
60.1 
61.3 


Solid  pbaw 


loe 


Ice+LitSbS*.  lOH/) 
Li|SbS«,  lOHtO 


(Donk,  Chem.  WeekbL  1908,  5.  629.) 

At  10^  100  g.  sat.  Li«SbS«+10HsO  in  lOJ 
%  alcohol  contain  41.8  g.  LijSbS4;  26.2^ 
alcohol,  36.6  g.  LijSbS*.    (Donk,  /,  c.) 

Magnesium  sulphantimonate,  Mg«(Sb04)i. 

Deliquescent.  Sol.  in  HfO.  Deeonqi.  b| 
alcohol. 

Mercurous  sulphantimonate,  (Hgt)t(SI)8«)i 
Ppt. 

Mercuric  sulphantimonate,  Hg,(SbS4)i. 
Ppt.    (Rammelsberg,  Pogg.  62.  229.) 
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lercuric  sulphantimoiiate  chloride, 

Hg,(SbS4)Z3HgCl,,  3HgO. 
Insol.  in  acids,  except  aqua  regia.    (Ram- 
lelaberg.) 

rickel  sulphantimoiuite,  Ni,(SbS4)s. 
Ppt.    Decomp.  by  hot  HCl+Aq.    (Ram- 
lelaberg,  Pogg.  52.  226.) 

y>tas8hiin  sulphanthnonate,  K|SbS4. 
Sol.  in  HsO. 

Solubility  of  KfSbSi  in  H,0  at  t*. 


-  1.3 

-  2.6 

-  4 

-  7  2 
-10.6 
-13.6 
-18.5 
-28.8 
-34 
-10 
-4.5 

0 

^10 

30 

50 

80 


Ka8o84 


9.5 

17.1 

24.2 

35.4 

42  9 

48.8 

52.6 

59.6 

62 

65.5 

69.1 

75.4 

76.2 

77.1 

77.7 

79.2 


Solid  phase 


Ice 


Ice+K,SbS4,6H,0 

K,SbS4,  6H/) 
It 

K«SbS4,  5HtO 

« 

K,SbS4,  3H,0 


Donk,  Chem.  Weekbl.  1908, 5. 529, 629, 767.) 
Solubility  of  K,SbS4  in  KOH+Aq  at  25*. 


KiSbS4 

kSh 

75 

0 

68.4 

3.4 

56.8 

11.0 

50.9 

16.1 

37.7 

25.5 

19.8 

40.5 

11  5 

46.9 

9.4 

49.9 

00.0 

56.3 

SoMd  phmse 


K,SbS4,  5H,0 

K,SbS4,  3H,0 
ft 

K4SbS4 


K,SbS4+KOfl,2H,0 
KOH,  2H,0 


(Donk.) 
Jubility  of  K<SbS4  in  aloohol+Aq  at  10' 


94 
90.5 

0.8 
0 


KiSkt 


0 
0 

69^2 
76.1 


Solid  phft 


K,SbS4,  5H,0 
It 


*  Two  Uquid  layers  are  fonned. 


Composition  of  the  liquid  layers. 


Alcohol  layer 


,^. 


CtHiOH 


85 
54.7 
46.9 
16 


K>3 


0 

2.2 

4.2 

27.4 


HsO  layer 


% 
alcohol 


1.1 
3.4 
3.8 

3i.i 


67.4 
49.0 
45.6 

i2.7 


(Donk,  L  c.) 


+"4ViH,0.  Deliauesoent.  Sol.  in  HjO; 
more  sol.  than  the  Na  salt. 

+3,  5,  and  6H2O.    See  Donk  above. 

2K,S,  SbjS,.  *  Decomp.  by  cold  H,0. 
(Ditte,  C.  R.  102.  168.) 

K,S,  2SbA+3H20.  SI.  sol.  in  H,0. 
(Ditte.) 

K,S,  SbA.    Decomp.  by  HjO.    (Ditte.) 

K,S,  2SbA.    (Ditte.) 

Sflver  sulphantimonate,  AgiSbSi. 

Insol.  in  HtO  or  adds.  Deoomp.  by  KOH 
+Aq.     (Rammelsberg,  Pogg.  62.  218.) 

Sodium  Sttlphantimonate,  NaiSbS4+9HsO. 
(Schlippe*8  saU.)     Sol.  in  2.9  pts.  HsO  at 

15''.     Aqueous,  solution   is  precipitated   by 

alcohol.    (RanmielsberK.) 
Sol.  in  3  pts.  cold  HfO.    (van  den  Corput.) 
Sol.  in  4  pts.  cold  HsO.   (Duflos.) 
Sol.  in  1  pt.  boiling  HsO.    (Duflos.) 


Solubihty  of  Na,SbS4+9HsO  in  H,0  at  t** 


0.1 
0.65 
0.9 
1.26 


-  1.4^ 

-  1.7i 
0 

15 

30 

38 

49.6 

59.6 

69.6 

79.5 


Na£bSi 


0.5 
4 

5.7 
7.8 
9.2 
11.2 
11.3 
19.3 
27.1 
32 
38.9 
45 

50.7 
57.1 


Solid  phate 


Ice 


NaiSbS- 


„  9HsO 


(Donk,  Chem.  Weekbl.  1908, 5. 529, 629, 767.) 
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SolubiHty  of  Na,SbS4+NaA0,  in  H,0. 


Naa^bS«       N'aiStOi 


Solid  phase 


t°  -  10°. 


11.8 
4.4 
0.8 
0.1 
0.0 


0 

4.9 
14.6 
27.3 
33.6 


Na,SbS4,  9H,0 


Na,Srf),,  6H,0 


t*-30*». 


19.9 

7.7 

Na,8bS4,  9H,0 

12.5 

16.4 

it 

4.2 

37.7 

tt 

1 

43.8 

u 

1 

47 

tt 

1 

47.8 

Na,SbS4+Na,Srf),.6H,0 
Na,S,0„  5H,0 

0 

46.8 

(Donk,  I,  c.) 

Solubility  of  >'aiSbS4  in  alcohol +Aq  at  t°. 
Solid  phaae,  Na,SbS4+9H20. 


t- 

O" 

t- 

30» 

f- 

66° 

S 

o 

2 

c 

2 

« 

=b 

% 

.  = 

es 

o 

z 

o 

z. 

o 

k; 

^ 

^ 

&5 

^ 

^ 

^ 

0 

11.8 

5. 

19.3 

0 

47.9 

3.7 

8.2 

10.3 

14.6 

4.7 

39.3 

12.7 

3.2 

24.8 

6.4 

8 

36.5 

29. 

0.9 

46 

1.2 

♦54.1 

4.1 

60.8 

0 

76.2 

0 

81. 

0 

•  Two  layers  are  fonned. 


Composition  of  above  layers. 


Alcohol  layer 

H,0  layer 

%  alcohol 

%  NajSbS* 

%  alcohol 

%  NaiSbS* 

54.1 
40.4 
33.5 

4.1 
10.2 
14.1 

8.0 
14.3 
18.8 
27.2 

36.5 
27.8 
24.1 
18.0 

(Donk,  I,  c.) 


Solubility  of  NaiSbS4  in  methyl  alcohol  at  t^ 
Solid  phase,  NaiSbS4 +9H]0. 


t-o° 


% 

CB.OH 


3.4 
15.5 
23.1 
50.3 
57 

81.7 
92 
95.9 


% 

Na«8bS4 


8.6 

2.8 

2.1 

0.3 

0.1  . 

0.05 

0.2 

2.0 


t-3(r 


% 

ChiOH 


0 

18.1 
33.1 
65.7 
84.2 
91.2 
94. 


SmAa* 


27.1 
12.8 
5.8 
0.1 
0.1 
1.2 
3.9 


(Donk,  L  c.) 

Sodium  sulphantimoQAte  thiosulpliate, 
Na,SbS4r2NaAO,+2QH,0. 

Efflorescent,  and  deoomp.  by  HsO.  (Ud* 
ger.  Arch.  Pharm.  (2)  147.  193.) 

No  double  salt  exists.  See  Donk,  Nm^bS« 
+NaAO,  under  Na,SbS4. 

Strontium  sulphAntimoQAte. 
Sol.  in  HfO;  pptd.  by  alcohol. 

Urmnium  sulphAntimonate. 
Ppt. 

Zinc  sulphantimonate,  Zni(SbS4)s. 

Ppt.  Sol.  in  hot  Na,SbS4+Aq:  inaoL  la 
ZnS04+A9.  Partially  sol.  in  KOH-J-Aq: 
sol.  in  hot  HCl+Aq.  (Rammebbers.  Poo. 
52.  233.) 

Sulphantimonous  acid. 

Ammonium  metasulphantimonite,  NHJSbSs. 
Insol.  in  HsO.    (Rouget,  C.  R.  1898,  W. 

1145.) 

+2HsO.    Insol.  in  HtO  and  alcohol 
Decomp.  in  the  air.     (Stanek,  Z.  mDon 

1898,  17.  119.) 

Ammonium  /w^A/Mmiphanfitf^^^if^ 
(NH4),SbS,. 
Eafi^  decomp.    Stable  only  in  prcwnoe 
of  (NH4),S.   Sol.  in  H,0.    Insol.  in  aloobol 
by  which  it  is  pptd.  from  aqueous  solution 
(Pouget,  A.  ch.  1899,  (7)  18.  536.) 

Ammonium  pomsulphantimoiiito. 

(NH4),sb;;s7. 

Stable  in  the  air. 

Insol.  in  HsO. 

Decomp.  by  acids.  (Stanek,  Z.  aiiocL 
1898,  17.  120.) 

Stable;  cryst.  from  hot  solutions.  (IVmcc^ 
C.  R.  1898,  126.  1145.DOgie 
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Unmoniiim  silYer  or/AosulphAiitimoiiite, 
NH4Ag,SbS,. 
Deoomp.  by  Hrf).    (Pouget,  A.  ch.  1899, 
7)  18.  551.) 

Saiitun  metosulnhantimonite,  BaSbfS4 
+4V,H,0. 
Inflol.   in   H|0.     (Pouget,   A.   ch.    1899, 
7)  18.  541.) 

Barium  or^osulphantimoiiite,  BaiSbsSt 
-fSHrf). 

Decomp.  in  the  air  and  by  HjO.  Some- 
i^bat  sol.  in  BaS+Aq.  (Pouget,  C.  R.  1898, 
128.  1792.) 

Sariom  pyrosttlphantimonite,  BasSbsSi 

Deoomj).  by  HiO. 

Nearly  inaol.  in  BaS+Aq.    <Rouget.) 

Barium  sulphantimonite,  BaiSb4St+10HsO. 

Pptd.  from  ao.  solution  of  ortho  and  pyro- 
>arium  salts.    (Pouget.) 

Ba,Sb^„+16H,0.  (Pouget,  A.  ch.  1899, 
7)  18. 538.) 

:alctitm  sulphantimonite  basic,  Ca(OH)SbSs. 

InsoL  in  HsO. 

SoL  in  cone.  HCl.  (Pouget,  A.  ch.  1899, 
7)  18.  544.) 

ualcinm  ^osulphoantimonite,  CatSbsSi 

SoL  in  HtO  without  deoomp.  (Pouget, 
::.  R.  1898, 126. 1793.) 

Cobaltous  or^Aosulphantimonite,  CoiSbiS|. 
Ppt.    (Pouget,  A.  ch.  1899,  (7)  18.  554.) 

[Cuprous  metosolphantimonite,  CuSbSs. 

SoL  in  mixture  of  HNOt  and  tartaric  acid 
irith  separation  of  S. 

Insol.  in  NHiOH+Aq.  Deoomp.  by  hot 
KOH  and  alkali  sulphides +Aq.  (Sommer- 
ad,  Z.  anorg.  1898, 18.  430.) 

Min.  Wolfaber  He,  Sol.  in  HN0|+Aq 
vith  s^MtfaUon  of  S  and  SbtOi. 

Cuproos  or^Aosulphanttnumite,  CuiSbSt. 
(Scnnmerlad,  Z.  anorg.  1898, 18.  432.) 
Ppt.     Insol.  in  Hrf).     Decomp.  by  HjO. 

[Pouget,  A.  ch.  1899,  (7)  18.  556.) 

Duprons  sulphantimonite,  CusSb4S7. 
Min.  Guejarite, 

Cupric  oftAotnlphantimonite,  CuaSbsS«. 
Ppt    (Pouget,  A.  ch.  1899,  (7)  18.  557.) 

Ciiproos  lead  sulphantimonite,  CuiSbSt, 
2Pb|SbS,. 
Min.  Bo'imcnite.     Decomp.  by  HNOt+ 
Kq,  and  aqua  regia. 


Cuprous  potassium  orfAosulphantimonite, 
CusKSbSt. 

Ppt.;  easily  decomp.  by  HfO.  (Pouget, 
C.  R.  1899,  129.  104.) 

+3Hrf).  Ppt.,  decomp.  by  H,0.  (Pou- 
get, A.  ch.  1899,  (7)  18.  556.) 

Iron  (ferrous)  at  Mosulphantimonite, 

Fe,(Sb,S),. 
Ppt.     (Pouget,  A.  ch.  1899,  (7)  18.  554.) 
I^in.     BerthierUe.     SI.  sol.  in  HCl+Aq; 
easily  sol.  in  aqua  regia. 

Lead  or^Aosulphantimonite,  Pb<(SbSt)i. 

Ppt.  Very  si.  sol.  in  HfO.  Deoomp.  by 
H,0.    (Pouget,  A.  ch.  1899,  (7)  18.  553.) 

Min.  Bcndanqerite,  Completely  sol.  in 
hot  HCl+Aq;  decomp.  by  HN0|+Aq. 

Lead  sulphantimonite. 

Sol.  in  boiling  cone.  HN0|+Aq.  (Four- 
net.) 

Pb(SbSs)s.  Min.  ZinckmiU.  Decomp. 
by  hot  HCl+Aq. 

4PbS,  SbsSi.    Min.  Plagianite. 

2PbS2SbsSt.  Min.  JamesoniU.  Decomp. 
by  hot  HQ+Aq. 

4PbS,  Sb,S|.    Min.  MeneghiniU. 

5PbS,  SbsSi.    Min.  OeokronUe. 

6PbS,  SbA.    Min.  KibnzkenUe  (?). 

Lead  potassium  or/Aosulphantimonite, 
PbKSbS,. 

Very  si.  sol.  in  H,0. 

Deoomp.  by  HtO.  (Pouget,  A.  ch.  1899, 
(7)  18.  554.) 

Lead  silver  sulphantimonite,  (Ags,  Pb)iSb4Sii. 
Min.  FreieslebenUe, 

Lithium  or^Aosulphantimonite,  Li«SbSt 
+3Hrf). 

Very  deliquescent. 

Very  sol.  m  HjO.  (Pouget,  A.  ch.  1899, 
(7)  18.  530.) 

Lithium  parasul^iantimonite, 
LiiSb4S7+3H/). 
Ppt.    (Pouget,  A.  ch.  1899,  (7)  18.  531.) 

Litiiiom  silver  orfAosulphantimonite, 
LiAgiSbS,. 
Decomp.  by  H,0.    (Pouget,  A.  ch.  1899, 
(7)  18.  551.) 

Manganous  ort^osulphantimonite,  MnjSbiSi. 
Ppt.     SI.  sol.  in  H,0.      (Pouget,  A.  ch 
1899,  (7)  18.  553.) 

Manganous  potassium  orf^sulphantimonite, 
\!nKSbS,. 
SI.  sol.  in  HjO.    Deoomp.  by  &€b  iff ou- 
get,  A.  ch.  1899,  (7)  18.  553.)  o 
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Nickel  ortAosulphAntimonite,  NisSbsS.. 
Ppt.    (Pouget,  A.  ch.  1899,  (7)  18.  654.) 

Potassium  metosulphsntimonitei  KSbSi. 

Insol.  in  cold  HsO.  Deoomp.  by  hot  H3O. 
(PougetA.  ch.  1899,  (7)  18.  513.) 

+IHH1O.  Sol.  in  H,0,  but  deoomp. 
quickly. 

Sol.  in  HsO.  (Stanek,  Z.  anoig.  1898,  17. 
119.) 

Potassium  or^sulphantimonite,  KiSbSt. 

Very  deliquescent. 

Very  sol.  m  HA 

Decomp.  by  acids.  (Pouget,  A.  ch.  1899, 
(7)  18.  518.) 

Potassium  sulphantimonite,  KiSb^Sr+dHsO. 

SI.  sol.  in  HsO  and  not  decomp.  thereby. 
(Pouget,  A.  ch.  1899,  (7)  18.  622.) 

Deoomp.  in  the  air. 

Sol.  in  K,S+Aq.  (Stanek,  Z.  anoig.  1898, 
17.  120.) 

2K,S,  SbA.  Sol.  in  HjO.  (Ditte,  C.  R. 
102.  68.) 

xKtS,  ySbtSi.  Deliquescent.  When  KsS 
is  in  excess,  sol.  in  HsO;  when  SbsSi  is  in  ex- 
cess, partially  sol.  Aqueous  solution  is  de- 
oomp. by  all  acids,  even  COs,  and  by  KsCOs, 
NasCO,,  NaHCX),,  KHCX),,  NH4H6D«+Aq. 
Insol.  in  absolute  alcohol.    (Kohl.) 

Potassium  hydrogen  sulphantimonite, 
KHSb4ST. 
(Pouget,  A.  ch.  1899,  (7)  18.  622.) 

Potassium  sOrer  or^Aosulphantimoaite, 
AgsKSbS,. 
Peoomp.  by  boiling  HsO.    (Pouget,  C.  R. 
1897,  184.  1519.) 

Potassium  zinc  or^osulphantimonite, 
KZnSbS,. 
Decomp.  by  HsO.    (Pouget,  A.  ch.  1899, 
(7)  18.  552.) 

SOter  or(Ao8ulphantimonite,  Ag^bSt. 

Ppt.  SI.  sol.  in  HsO.  (Pouget,  A.  ch. 
1899,  (7)  18.  547.) 

Mm.  PyrargyriU,  Sol.  in  HNO,+Aq 
with  residue  of  S  and  SbsOt.  KOH+Aq  dis- 
solves out  SbsSs. 

Silver  sulphantimonite. 

AgSbSs.    Min.  MiargyrUe, 

5AgsS,  SbsSs.  Min.  StephanxU,  Easily 
decomp.  by  warm  HNOj+Aq. 

12Ag,S,  SbsS,.    Min.  PolyargyriU, 

Silver  sodium  orfAosulphantbncmite, 
AgsXaSbS,. 
Decomp.  by  H|0.    Pouget,  A.  ch.  1899, 
(7)  18.  551.) 


Sodium  metosulphantimomte,  NaSbSs. 

Deliouescent.  Deoomp.  by  hot  HsO. 
When  NasS  is  in  excess^  sol.  in  H^  but 
partially  sol.  if  SbsSj  is  m  excess.  (TJngcr, 
Arch.  Pharm.  (2)  148. 1.) 

Ppt.  Insol.  in  HsO.  (Pouget,  C.  R.  189(8, 
186.  1145.) 

Sodium  or^Aosulphantimonite,  NasSbSi 
+9HsO. 
Decomp.  in  solution  in  HsO.      (Pooset 
C.  R.  1898, 186.  1144.) 

Sodium    sulphantimonite,   Na9Sb«S7+2HsO. 
Sol.  in  HsO.     (Pouget,  C.  R.   1898,  181 

1146.) 
Na4Sb4S,.    (Pouget,  C.  R.  1898,  196.  1144) 
4NasS,   3SbsSt+3HsO.     Perman^it:   soi 

in  HsO.   Insol,  in  alcohol  and  ether.    (Kohl.  1 

Strontium  orfAosulphantimonitet  Sr^bA 
-f-lOHA 
Sol.  in  HsO.     (Pouget,  C.  R.   1898,  181 

1793.) 

Strontium  Twrosulphantimonite,  Sr^SbaSs 
-fl6H,0. 
Sol.   in   HsO  without   essential    deoomp. 
(Pouget,  C.  R.  1898,  186.  1793.) 

Zinc  ortAosulphantimonite,  ZnaSbiS«. 
Ppt.    (Pouget,  A.  ch.  1899,  (7)   18.  552.' 

OriAoeulpharsenic  add,  HtAaS4. 

Ppt.    Loses  HsS  by  prolonged  boiliiic  with 
HsO.    (Nilson,  J.  pr.  (2)  14.  145.) 
See  aUo  Sulphozyarsenic  add. 

Ammonium  sulpharsenate,  (NH4)«AaiST. 

Known  only  in  solution  in  H/).  I>eoomp. 
on  boiling  into — 

NH4A£,.    Sol.  in  alcohol. 

(NH4)»AsS4.  Sol.  in  H,0.  Ptecipitateii 
by  alcohol. 

(NHOiS,  12As,S,.    Ppt.    Insol.  in  H,0. 

Ammonium  magneainm  sulpharaeiuite. 

(NHOsSTMgS,  AssS*. 

Ammonium  sodium  sutoharsenate, 

(NH«)»AsS«,  Na»A^«. 
Much  more  sol.  in  HsO  than  Na*A4Si:  d 
sol.  in  cold,  more  sol.  in  hot  alcohol.     (Btf> 
sdius.) 

Barium  sulpharsenate,  Ba(AsSt)t. 

Sol.  in  HsO  and  aloohoL  Deoomp.  by 
evi4K>ration. 

BssAssSt.  SoL  in  HsO  in  all  proportion 
with  decomp.    Deoomp.  by  alcohol 

Bas(AsS4)s.  Sol.  in  H,0.  IneoL  in  sJoo- 
hoi. 

BaS,  3As,S,^itiJi:(^Uiil^gi®sO. 
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Barhnn  potaasium  stdphanenate, 
KBaAaS4+6H,0. 

Easily  sol.  in  H|0. 

Decamp,  by  acids  with  separation  of  As^i. 
(Glatael,  Z.  anoig.  1911,  71.  209.) 

Baiium  stilj^iAneiuite  sulpharaenite, 
Bat(A£&«)a,  BasAssS«+4HsO. 
SL  sol.  in  odd,  more  easily  in  hot  HtO. 
(Nilflon.) 

Bismatfa  stdpharaeiiatei  2BifSt,  3AsiSi. 
Sol.  in  Na»AsS4+Aq. 
BiySa,    3A8|S|.     As   above.      (Berselius.) 

Cadmiam  sulpharaenate. 
Ppt.     (Berselius,  Pogg.  7.  88.) 

Calchim  sulphananatei  CatAssST. 

Sol.  in  HsO  and  alcohol. 

Ca«rAaS«)s.  Eaoly  sol.  in  H^.  Insol.  in 
alcohoL 

+10H«0.  Easily  sol.  in  HA  (Nilson,  J. 
pr.  (2)  14.  169.) 

5CaS,  2AsS^i+6H,0.  Easily  sol.  in  HA 
(Nilson,,  J.  pr.  (2)  14.  163.) 

Ceroiu  snlpharsenate,  CetAssST. 
Ppt. 

Ce,(AflS4)i.    Ppt. 
Cc4(AsA)i.    Ppt. 

CotMltons  sulpharsenate,  Ck>sAssS7. 

Ppt.  Sol.  in  excess  of  sodium  snlpharsen- 
ate H-Aq. 

Cuprotis  snlpharsenate,  CutAsSf. 

Ptot.    nPreis,  A.  257.  201.) 

Min.  EnarqUe,  ClarUe,  Not  wholly  de- 
comp.  by  HC3+Aq.  Sol.  in  HCl+Aq  with 
reflodaeof  As^s.  Not  attacked  by  KOH+Aq. 

Caiiffic  snlpharsenate,  CusAstSr. 

Ppt.  Sol.  in  (NH4),S+Aq.  Decomp.  by 
NH/>H+Aq.     (Berielius.) 

Cu,(Aa84)f.     Ppt.     (Preis,  A.  257.  201.) 

Ghiciiiuin  snlpharsenate. 
SI.  8ol.  in  H|0. 

Gold  snlpharsenate,  AuAsS4. 
SoL  in  pure  HiO.    Insol.  in  NatA884+Aq. 
2AuiSs,  3AssS|.    Sol.  in  HsO.    (Berzelius!) 

iron  (fecTona)  snlpharsenate,  FesAssSr. 
Ppt.     Sol.  in  Na»AaS4+Aq.     (Berselius.) 

Eron    (ferric)    snlpharsenate,   Fe4(AsiS7)t. 
Ppt.     Sol.  in  NatAsS4+Aq.     (Berselius.) 

Lead  snlpharsenate,  PbsAssS?. 
Ppt.    (Beraelius.) 
Pb,(AsS4)f.    Ppt. 


lithium  sulpharsenate,  Li»AsS4. 

Easily  sol.  in  hot,  less  sol.  in  cold  HsO. 
Insol.  in  alcohol. 

Li4AstS7.  Comnletely  sol.  ia  HsO.  De- 
comp. by  alcohol. 

LiAsSt.   Known  only  in  add  solution. 

Magnesium  snlpharsenate,  MgsAssS?. 

Sol.  in  all  proportions  of  HsO,  and  in  al- 
cohol. 

Mgi(AsS4)t.  Sol.  in  HsO.  Decomp. 
alcohol. 

SMgS,  AssSi.    Nearly  insol.  in  HsO. 

5Mg8,  2AsiS,+15H,0.  Very  sol.  in  HA 
(Nilson.) 

Manganous  sulpharscbate,  MutAssSr. 
SI.  sol.  in  H^. 

Mnt(AsS4)t*    Permanent.    SI.  sol.  in  HsO. 
6MnS,AssSi.   SI.  sol.  in  HsO. 

Mercunras  snlpharsenate,  (Hgs)sAssS7. 
Ppt. 

Mercuric  snlpharsenate,  HgsAssSr. 

g[>t.    (Beraelius,  Pogg.  7.  29.) 
g,(A8S4)s.     Ppt.     (Preis,  A.  857.  200.) 

Nickel  snlpharsenate,  Ni<(AsS4)s. 

Ppt.  Not  decomp.  b^  HCl+Aq.  Sol.  in 
Na»AflS4+Aq.     (Bersehus.) 

21^  iS,  Assl^i.    As  above. 

Potasshmi  snlpharsenate,  KAsSt. 

Known  onlv  in  alcoholic  solution. 

K4ASSS7.  Deliquescent.  Sol.  in  HsO,  from 
whidi  alcohol  ppts.  KtAsS4. 

KtAsS4.  Deuquescent.  Very  sol.  in  H^, 
from  which  it  is  precipitated  by  alcohol.  . 

+HsO.  Very  dehquescent.  (Nilson,  3. 
pr.  (2)  14.  159.) 

Potassium  sodium  snlpharsenate. 
Sol.  in  HjO. 

Silver  snlpharsenate,  AgtAsS4. 
Ppt.    (Beraelius,  Pogg.  7.  29.) 
AgsAsA.    Ppt. 

Sodium  snlpharsenate,  NaAsSt. 

Known  only  in  alcoholic  solution. 

Na4AssS7.  Sol.  in  HsO.  Alcohol  ppts. 
NatA8S4  from  HsO  solution. 

Na,AsS4+7J^H,0.  Easily  sol.  in  HjQ, 
from  which  it  is  precipitated  by  alcohol. 

-f  8HsO.  Insol.  m  alcohol;  very  sol.  in 
HsO.    (McCay,  Z.  anaL  1896,  84.  726.) 

-f  9H,0.    (Nilflon,  J.  pr.  (2)  14.  160.) 

NasS,  12As,S,  (?).    Insol.  in  HsO. 


Sodium    dnc 
4HsO. 


snlpharsenate,    NaZnAsS4+ 


Sol.  in  hot  HsO  with  decomp.    (Preis,  A. 
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Strontitiin  stdphanenate,  Srt(AsS4)i. 

Easily  8ol.  in  HsO;  inaol.  in  alcohol. 

SrfAsiS?.  Easily  sol.  in  HsO,  from  which 
alcohol  ppts.  Sri(AsS4)s. 

Strontium  stilidiarsenate  sul^iarsenite, 

Sr,(AsS4)2,  Sr,A8jS,+4HiO. 
Easily  sol.  in  H,0.    (Nilson,  J.  pr.  (2)  14. 
162.) 

Thallous  sulphaneiiate,  TltAsSf. 

Not  decomp.  by  HsO.  Deoomp.  by  dil. 
acids.  Insol.  in  oil.  alkali  sulphides.  Par- 
tially decomp.  by  boiling  with  a  cone,  solu- 
tion of  sodimn  sulphide.  (Hawley,  J.  Am. 
Chan.  Soc.  1907, 29. 1013.) 

Tin  (stannous)  sulpharsenate. 
Ppt. 

Tin  (stannic)  sulpharsenate. 
Ppt. 

Uranic  sulpharsenate,  2UsSi,  AstS^. 
Ppt.   Sol.  in  Na,A8S4+Aq. 

Zinc  sulpharsenate,  Zni(AsS4)9. 
Ppt.    (Berselius.) 
2ZnS,  AsjSi.    Ppt.    (Berzelius.) 
ZnS,  AfliSi.    (W5hler.) 

Disulpharsenic  acid. 
See  Dtsulphoxyarsenic  add. 

Sulpharseniosulphomolybdic  acid. 

Ammonium  sulpharseniosulphomolybdate, 

(NH4)4A8jS7(MoS,),+5H,0. 
Veiy  imstable. 

Sol.  in  H|0  with  deoomp.  (Weinland,  Z. 
anorg.  1897,  16.  49.) 

Barium ,  Ba^AsiS7(MoS,),+14H,0. 

Sol.  in  HsO  with  deoomp.    (Weinland.) 

Potassium ,  KAaSj(MoS,) +4H,0. 

(Weinland.) 

k4AsA(MoS,),+8Hrf).  Sol.  m  H,0. 
Decomp.  by  mineral  acids.  Insol.  in  alcohol 
(Weinland.) 

Sodium ,  NaAfiS,(MoS,)-f-6H,0. 

Insol.  in  HsO.  Easily  sol.  in  dil.  NaOH 
andNH,+Aq.    (Weinland.) 

Na4As,S7(MoS,),+14H,0.  Sol.  in  H,0. 
Decomp.  by  mlneitd  acids.    (Weinland.) 

Sulpharsemosulphozymolybdic  acid. 

Barium  sulpharseniosulphozymolybdate, 
Ba»As57(Mo,S,0,)  -f  12H,0. 
Sol.  in  H,0.     (Weinland,  Z.  anorg.  1897, 
16.60.) 


Magnesium  sulpharseniosulphoxymolybdale, 
MgtAsiS7(Mo,S,Oi) +ldHiO. 
Very  sol.  m  HtO.    (Weinland.) 

Potasshmi ,  KAsSs(MoSO,)-f  2HH|0. 

Sol.  in  HiO  with  decomp.    (Weinland.) 
K4AsiS7(Mo,S,0,)+6H,0.     Very  soL  in 

HjO.    WeinlandO 

-flOHjO.    (Weinland.) 

Sodium ,  NaAaS,(MoSO0+6Hrf). 

SI.  sol.  in  cold,  very  sol.  in  hot  HtO.  (Wein- 
land.) 

Na4As,S7(Mo,S/),)+16H/).  Very  soL 
inHfO.    (Weinland.) 

Sulpharsenious  acid. 

Ammonium  sulpharsenite,  NH4A8aSi  +2H|0. 

Insol.  in  HiO.  Ppt.  Sol.  in  KOH  or 
NH40H+Aq.  SI.  attacked  by  boiling  HO + 
Aq.    (Nilson,  J.  pr.  (2)  14.  42.) 

(NH4)4AsA-2(NH4)jS,  AsA.  SoL  in 
HsO,  from  which  alcohol  ppts.  (NH4)sA^ 

(NH4)sAsSj -3(NH4)iS,  As,S,.  Deeomp. 
on  air:  sol.  in  HiO.    Insol.  in  alcohol. 

(NH4)»AsiSio.  Sol.  in  H/).  (Nilson,  J. 
pr.  (2)  14.  laO.) 

Barium  sulpharsenite,  BatAstS^. 

SI.  sol.  in  HjO.    Deoomp.  by  alcohol. 

+5Hrf).  SI.  sol.  in  H«6.  (Nilson,  J.  pr. 
(2)  14.  46.) 

+15H,0.    SI.  sol.  in  cold  H,0.    (NiboiL. 

Bai(AsSi)s.  SI.  sol.  in  HtO.  Preopttated 
by  alcohol. 

+14HsO.  SI.  sol.  in  cold,  easily  in  hot 
H,0.    (Nilson.) 

Ba(AsSs)s+2HsO.  Insol.  in  H|0.  (Nil- 
son,  J.  pr.  (2)  14. 44.) 

BaAsiaSit.    Insol.  in  HCl-f  Aq.    (NiboiLj 

Bismuth  sulpharsenite,  2BitSt,  As^s. 
Ppt. 

Cadmium  sulfdiarsenite. 
Ppt.    (Berzelius,  Pogg.  7.  146.) 

Calcium  sulpharsenite,  CatAssSs. 

Sol.  in  HsO,  from  which  aloohd  ppts. 
CajfAsS,),. 

Ca,(AsS,)i.   SoLinHiO. 

-fl5HiO.    Precipitated  by  alcohol. 

Ca(AflS,),+10HA  Sol.mH,0.  (Niboo, 
J.  pr.  (2)  14.  54.) 

CaAsiS„-f  lOHjO  (T).  InsoL  in  cold  Bfi. 
Decomp.  by  hot  HtO.   (Nilson.) 

CaAsiaSw+lOHrf)  (?).  SI.  sol.  in  hot  Hrf>. 
(Nilson.) 

Ca7AssSie+25HsO.  SI.  sol.  in  oold  or  hot 
H,0.    (Nilson.) 

Cerous  sulpharsenite,  CeiAs^t. 
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Chromic  solpharBenite,  2CriSt,  ZAbSi- 
Ppt.    Insol.  in  NajS-f-Aq. 

Cobaltous  siilpharBenite,  2CoS,  AssSi. 

Ppt.  Sol.  in  excess  of  sodium  sulpharsen- 
ite-f-Aq. 

Coproiis  salpharBenite, 

3CusS,  2A8,Ss»CusAs43,. 

Min.  Binnite.  Decomp.  by  hot  acids  and 
KOH+Aq. 

2CujS,  AsjSi=Cu4AsjS4.  Decomp.  by 
acids,  KOH  and  K^S+Aq.  (Sommerlad,  Z. 
anorg.  1898, 18.  434.) 

Cupric  siilpharsenite,  Cu>AsSt. 

Insol.  in  HsO  or  HCl+Aq.  Sol.  in  NatAsSt 
+Aq. 

CusAbsS*.    Ppt.    (Berzelius.) 

Glncliitim  sulpharsenitey  2G1S,  AssSt. 

Ppt.  Sol.  in  acids;  partly  sol.  in  NH4OH 
+Aq. 

Gold  solpharsenite,  2AuiSt,  3ABsSt. 
Ppt.    (Berzelius.) 

Irofi  (ferrous)  sulpharsenite. 
Ppt.    Sol.  in  Na,AsSt-f-Aq.    (Berzelius.) 

Iron  (ferric)  solpharsenite. 

Ppt.  Sol.  in  excess  of  a  ferric  salt,  or 
NatAsSa+Aq.    (Berzelius.) 

Lead  solphArtenite,  PbtAsiS». 
Ppt.    Min.  Dvfreynosite. 
Pb(AaS8)i-PbS,  AsjS,.     Min.    Sartcrite. 
Pb4A8sS7.    Min.  Jcrdanite. 

litfahim  sulpharsenites. 
Resemble  K  salts. 

If sfDeshim  sulpharsenitey  MgsAstSt. 

Almost  completely  sol.  in  HsO.  Easily  sol. 
in  alcohol.    (Berzelius.) 

-hSHjO.    SI.  sol.  in  H,0.    (Nilson.) 

Mg(As8,)t+5HtO.  Slowly  sol.  in  both 
cold  and  hot  HtO.  (Nilson,  J.  pr.  (2)  14. 
59 ) 

Mg,(A8S,),-f9Hrf).    (Nilson.) 

Maiigiuious  sulpharsenite,  MnsAssSt. 
Ppt,    Decomp.  by  HCl-f-Aq. 

Mercunras  sulpharsenite,  (Hg2)tAssS». 
Ppt.   (Berzelhis.) 

Mercuric  solpharsenite,  HgjAstSt. 

Ppt. 

Hg(AsS,),.   Ppt.    (Berzelius,  Pogg.  7. 149.) 

Hkkal  solpharsenite,  Nii(AsS,)s. 
Ppt.    (Berzelius.) 


Platinum  sulpharsenite,  PtsAsaSt. 
Ppt. 

Potassium  sulpharsenite,  K4iU«S». 

Decomp.  bv  HjO  or  alcohol.    (Berzelius.) 

KtA^t.  ^1.  in  HsO.  Insol.  in  alcohol. 
(Berzelius.) 

KsAs^Sr.  Sol.  in  HsO  and  alcohol.  (Ber- 
zelius.) 

KsAsSs.    Decomp.  by  HsO.    (Berzelius.) 

-f2HHsO.  Not  whoUy  sol.  in  H,0.  (NU- 
son,  J.  pr.  (2)  14.  30.) 

K.As4S,+8HsO.    (Nilson.) 

KAstS»-f-HsO.  Insol.  in  HsO.  Slowly  at- 
tacked by  hot  HCl-f-Aq.  Sol.  in  KOH-f-Aq. 
(Nilson.) 

Sihrer  solpharsenite,  12AgsS,  AstSt. 

Ppt.  (Sommerlad,  Z.  anorg.  1898,  18. 
428.) 

5AgsS,  AsfSt^AgtAsSi.    (Sommerlad.) 

Ag^sSi.  Min.  Prott««te.  Sol.  in  HNOt-f- 
Aq.  KOH+Aq  dissolves  out  SbsSt.  (Senar- 
mont,  A.  ch.  (3)  88. 129;  Wdhler,  A.  27. 169.) 

2Ag,S,  AssSt.  Partially  sol.  in  HNO,-f- 
Aq.    (Berzelius.) 

AgAsSs.    (Berzelius,  Pogg.  7. 150.) 

Sodium  solpharsenite,  NaAsSs+}^sO. 

Attacked  by  HCl-f-Aq  with  difficulty. 
(Nilson,  J.  Dr.  (2)  14.  37.) 

-f-lHHsO.  Forms  coagulum  with  cold,  sol. 
in  hot  HsO.    (Nilson.) 

NasAs4S7-f-6HsO.  Sol,  m  much  HsO;  not 
easily  decomp.  by  HCl-f-Aq.    (Nilson.) 

NaAs,S»-f-4HsO.    Ppt.    (Nil 
14.  3.) 


NaAs,S»-f-4Hs6.    Ppt.    (Nilson,  J.  pr.  (2) 


Strontium    solpharsenite,    3SrS,    AssSt+ 
15HsO. 

Sol.  in  HsO-f-Aq;  insol.  in  alcohol.  (Voigt 
and  Gdttling.) 

2SrS,  AssSs.  Sol.  in  HsO;  decomp.  by 
alcohol. 

-f-16HsO.    (Nilson,  J.  pr.  (2)  14. 63.) 

Sr(A8Ss)s+2HHsO.  81.  sol.  in  HsO.  (NU- 
son.) 

Thalloos  solpharsenite,  TlAsSs. 

Ppt.  Decomp.  by  KOH-|-Aq.  (Gunning, 
J.  B.  1868.  247.) 

Above  compound  is  a  mixture  of  AssSt  and 
TlsS.  (Hawley,  J.  Am.  Chem.  Soc.  1907, 
29.  1012.) 

Min.  Lcrandite.  (Kuenner  and  Loezka, 
C.  C.  1904,  II.  844.) 

Tin  (sttnnoos)  solpharsenite,  SnsAssS». 
Ppt. 

Tin  (stannic)  solpharsenite,  SnAssS». 
Ppt.    (Berzelius,  Pogg.  7.  147.) 

Uranic  solpharsenite,  2UsSt,  AssSt.  t 
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Zinc  suli^iarsenite. 
Ppt.    (Benelius,  Pogg.  7.  145.) 

Zirconium  solpharsenite,  2ZrsSt»  AbsSs. 

Ppt.  Insol.  m  solutions  of  alkali  sulph- 
arsenites.  SI.  sol.  in  Na^S  Aq.  Not  do- 
comp.  by  adds.    (Berselius.) 

''  Sulphatammon,''  2NHi,  SOi. 

(Rose.) 

Is  ammonium  imidosulphonate,  which  see. 
(Berglimd.) 

"Pamsttiphatammon,"  3NHt,  2S0t. 

(Rose.) 

Is  basic  ammonium  imidosulphonate,  which 
see.    (Berglimd.) 

Sulphatoiodic  acid. 

Potassium  sulphatoiodate.  KtHOtSIOi  or 
KIO,,  KHSO4. 

Decomp.  by  HtO.  (Blomstrand,  J.  pr.  (2) 
40.  317.) 

See  lodate  sulphate,  potassium. 

Sulphatooctamine  cobaltic  carbonate 
(S04),Co,(NH,).CO,  +4H,0. 

Sol.  in  HfC.  (Vortmann  and  Blasberg,  B. 
2a.  2650.) 

(S04)Co,(NH,)a(COt),+3H,0.  Sol.  in 
Hrf).    ry.andB.) 

See  Carbonatotetramine  cobaltic  sulfdiate. 
(J5rgensen.) 

Sulphatoplatinamine  sulphate, 
S04Pt(NH,),S04+3H,0. 
Easily  sol.  in  HsO.    Sol.  in  HfS04+Aq. 

Sulphatoplatindiamine  sulphate, 
S04Pt(N,H4),S04+H,0. 
Insol.  in  HtO. 

Sulphatopurpureocobaltic  bromide, 

Co(S04)(NH,)»Br. 
Sol.  in  HfO,  from  which  it  is  precipitated 
by  cone.  HBr+Aq.     (JOrgensen,  J.  pr.  (2) 
26.  94.) 

carbonate,  l(S04)Co(NH,)»],CO,-f- 

4H,0. 
Sol.  in  HfO.    (Vortmann  and  Blasberg,  B. 
22.  2648.) 

chloropUtinate,2Co(S04)(NH,)jCl, 

PtCl4+2H,0. 

SI.  sol.  in  cold  HiO.    (Jorgensen.) 

nitrate,  Co(S04)(NH,)»(NO,). 

Somewhat  si.  sol.  in  cold  HsO.    (JOrgensen.) 


Sulphatopurpureocobaltic  sulplutte, 
lCo(So5(NH,).],S04+H55r^ 

Very  easily  sol.  in  HsO.  (Jdrgensen,  J.  pr. 
(2)  25.  94.)  lb——, 

Co(S04)NH,)»(HS04)+2H/).  SoL  in 
about  25  pts.  of  cold  HsO.  Sol.  in  diL,  mti. 
in  cone.  NH40H+Aq.    (Jdrgenaen.) 

Sulphazic  acid,  H4SsNtOt» 

SOiH— N(OH)— O— N— (OH)SO,a 
Known  only  in  its  salts.    (Raachif,  A.  ML 
161.) 

Potassium  sulphazate,  KtHSsNsOi » 

(SOaC)(OK)N— O— N(OH)— (SO^K). 
Sol.  in  HtO,  but  decomp.   on   fftfl-rtint 
(Raschig,  A.  241.  161.) 

Sulphazidic  acid. 
(Fremy.) 
See  Hydrozylamine  monosulphofiic  add. 

Sulphazilinic  add. 
See  Ozysulphazotic  add. 

Afetosulphazilinic  add. 
See  Tnsulphozyazotic  add. 

Sulphazinous  add. 
(Fremy.) 
See  Z>iliydroxylamine  sulphonlc  add. 

Sulphazotic  add,  H^tSiOu  » 

(SOiH),=NH— NO  -OH(SO»H). 
Known  only  in  its  salts.     (Claus»  A.  lift. 
52  and  194).    Has  the  formula 

(SO,H),NH<g>NH(SO,H),. 
(Raschig,  A.  241.  161.) 

Lead  potassium  sulphazotate. 

Insol.  in  cold,  decomp.  by  hot  H^.  LdsqI 
in  alcohol  and  ether.  (Frcony,  A.  ch.  (3)  li. 
439.) 

Potassium  sulphazotate,  K»HN,S4O,4+Hi0 
-  (SO  JC),NK  <3>  NH(SOaC),. 

Very  sol.  in  hot,  less  in  cold  HsO.  (Ras- 
ohk,  A.  241.  161.)  Decomp.  graduaUy  bf 
boiBng.  (Claus.)  Insol.  in  sdoonol  or  eftfaer. 
(Fremy,  A.  ch.  (3)  16.  428.) 

True  composition  is  HOX(SO»K>fc 
KON(SOtK),+HtO.  Potassium  hydriaji- 
amine  disulphonate.  (Div^v  and  Hagik 
Chem.  Soc.  1900.  77.  432.) 

Forms  basic  salt 

(S0»K),NK<3>NK(S0,K),,        which      m 
easily  sol.  and  decomp.  by  HtO.    (Raadaf.' 

Potassium   sodium   stdphazotate, 
K4NaHN,S40i4+2Hia 
Quite  easily  sol.  in  HsO.     (Rasduc*  A. 

241.    161.)  Digitized  by  V^OOgie 
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Z>i8i2lphhydrozyazotic  acid,  ONH(SOsH)t. 
Known  only  in  its  salto.  (Glaus,  A.  158. 
52  and  194.)  Correct  composition  is  nydroxy- 
lamine  sulphonic  acid  HON(SOtH)i,  which 
see.     (Raschig,  A.  241.  161.) 

Sulphhydrozylamic  acid. 

(Claus.) 

See  Hydiozylamine  monosulphonic  acid. 

Disolphhydrozyazotic  acid. 
(Claus.) 
See  Hydrozyiamine  disiilphonic  acid. 

Sulphides. 

The  sulphides  of  the  alkali  metals  are  sol.  in 
HiO:  those  of  the  alkali-earth  metals  are 
much  leas  sol.,  and  are  decomp.  upon  solution 
into  hydrosulphide  and  hydroxide. 

The  other  sulphides  are  insol.  in  HtO. 

For  each  sulphide,  see  under  the  respective 
element. 

Sulphimide,  SO2NH. 
See  Imidosiilphamide. 

rrisulphimide,  0HS0<(JJ|g-3H/N 

(SO,NH),. 
Sol.  in  methyl  alcohol;  si.  sol.  in  ether; 
insoL  in  chloroform  and  benzene.    (Hantzsch 
B.  1901,  34.  3440.) 

Ammontam  siilphimide,  SOsNCNH^. 
SoL  in  HtO;  insol.  in  alcohol.    (Traube.) 

Barium ,  (S0rN),Ba+2H,0. 

SoL  in  HfO.    (Traube.) 

Potassttun ,  SOjNK. 

Not  very  sol.  in  HjO. 

Sihrer ,  SO^Ag. 

SoL  in  509-600  pts.  cold,  more  easily  in 
hot  HiO.    Sol.  in  acids. 

Sodhtm ,  SO,NNa. 

Very  sol.  in  H,0. 

"  Stalphitammon,"  NHt,  SO,. 
See  Thkmainic  acid. 

So^ihobismuthous  acid. 

Cnpitms  sulphobismuthite,  AuBiS,. 

Min.  EmpUctiU.    Sol.  in  HNOt-f-Aq. 

Cu3i«Sf.  Min.  KlaprothiU,  Completely 
■oLinHCl-fAq. 

CusBISt.  Mm.  WitHcheniie,  Sol.  in  HCl 
+Aq  and  in  HNO«+Aq.  I 


Cuprous  lead  sulphobismuthite,  CusS,  2PbS, 
Bi,S,. 

*  Min.  Patrinite. 

Sol.  in  HNOi+Aq  with  residue  of  S  and 
PbS04. 

Lead ,  2PbS,  Bi,S,. 

Min.  Casalite. 

2PbS,  3Bi,St.    Min.  ChiviaiUe, 

Potassium ,  KBiS. 

Deoomp.  by  HfO. 

Sol.  in  HCl+Aq.  (Schneider,  "Pogg.  1869, 
136.  464.) 

Metosulphoboric  acid,  BsStHjS. 

Decomp.  by  H,0  and  alcohol. 

1  pt.  is  sol.  in  5  pts.  benzene 

1  Dt  is    '*  **  5     "    CSi 

Very  si.  sol.  in  CSj  at-20*'.  (Stock,  B. 
1901,  84.  401.) 

Sulphocarbonic  acid. 

Ammonium   cuprous   sulphocarbonate, 
CS,CuNH4. 
This  salt  was  formerly  described  as  cupric 
sulphociurbonate    anmionia,    CStCu,    NHt. 
(Hofmann,  B.  1903,  86.  1146.) 

Cuprous   potassium   sulphocarbonate, 
CS/:HiK. 

Nearly  insol.  in  cold  H,0. 

Somewhat  sol.  in  hot  H2O,  NaOH  and 
NHiOH+Aq.    (Hofmann.) 

Cupric  sulphocarbonate  ammonia,  OStCu, 
NH,. 

Very  al.  sol.  in  strong  NH40H-f-Aq.:  insol. 
in  cold  H2O,  si.  sol.  in  hot  HsO.  (Hofmann, 
Z.  anorg.  1897,  14.  295.) 

Is  ammonium  cuprous  sulphocarbonate. 
(Hofmann,  B.  1903,  86.  1146.) 

Cuprous  sulphocarbonate  potassium  cyanide, 
CSsCu,,  2KCN+2H,0. 
Sol.  in  H2O  and  dil.  alkalies  on  warming. 
(Hofmann,  B.  1903,  86.  1148.) 

Zinc  sulphocarbonate  ammonia, 
CSiZn,  2NH,. 
Ppt.    (Hofmann,  Z.  anorg.  1897, 14. 277.) 

Sulphochromic  acid,  H2Cr04,  SOs.  (?). 
Sol.  in  HjO.    (Bolley,  A.  56.  113.) 
fSOi)4Cr,0,fOH)2.    Sol.  inHjO.    All  salts 

eveA  alkali  salts  are  insol.  in  HjO.    (Recoura, 

BuU.  Soc.  1896,  (3)  16.  315.) 
[Cr,0,(OH)4(SO,)40,,       Cr,0(0H),(80,), 

(OH)')  (OH),.     Sol.   in   H,0.     (Wyrouboff, 

Bull.  Soc.  1902,  (3)  %T«^%^<L.OOgie 
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Chromium  siilphodiromate, 

Cr,O,(OHWSO04O,(OH),Cr,(OH)«. 
Ppt.;  decomp.  by  boiling  HjO.     (Wyrou- 
boflf,  BuU.  Soc.  1902,  (3)  27.  720.) 

Sulphochromous  acid. 

Ferrous  sulphochromite,  FeCr2S4. 

Insol.  in  HjO,  and  nearly  so  in  HCl-f-Aq. 
(Gr6ger,  W.  A.  B.  81,  2.  531.) 

Manganous^ ,  MnCftSi. 

Insoi.  in  HjO  and  HCl+Aq.     (Grdger.) 

Potassium ,  KjCrtS*. 

Insql.  in  H3O  and  in  hot  HCl+Aq. 

Easily  sol.  in  ac^ua  regia  .  Slowly  sol.  in 
cold,  rapidly  sol.  m  hot  dil.  HNOi+Aq. 
(Milbauer,  Z.  anorg.  1904,  42.  443.) 

K,Cr4S7.  Stable  in  the  air;  sol.  in  HNO, 
and  aqua  regia  with  decomp.  (Schneider, 
J.  pr.  1897,  (3)  66.  407.) 

Silver ,  AgtCr^S*. 

Not  attacked  by  HCl-fAo  even  on  heat- 
ing. Decomp.  by  cone.  HNO|.  (Schneider, 
J.  pr.  1897,  (2)  56.  401.) 

Sodium  - — ,  NatCr,S4. 

Insol.  in  H,0.  SI.  attacked  by  dil.  HCl  or 
HjS04  4-Aq.  Sol.  in  cold  cone.  HNOi  or 
aqua  regia.  Sol.  in  hot  dil.  HNOj+Aq. 
(Grdger.) 

Sol.  in  acids  with  decomp.  (Schneider, 
J.  pr.  1897,  (3)  66.  415.) 

Zinc ,  ZnCriS4. 

Insol.  in  HiO:  sol.  in  traces  in  boiling  cone. 
HCl  or  dil.  HjSOi+Aq;  sol.  in  HNOi+Aq. 
(GrOger,  W.  A.  B.  81,  2.  531.) 

Sulphocyanhydric  acid,  HSCN. 

Sol.  in  H,0. 

Sat.  HSCN -fAq  has  8p.gr.  =  1.022.  (Por- 
rett,  1814.)  HSCN -fAq  containing  12.7% 
HSCN  has  sp.  gr.  1.040  at  12.7**.  (Hermes, 
Z.  Ch.  1866.  417.) 

Sulphocyanldes. 

Most  sulphocvanides  are  sol.  in  HsO^  but 
Cu,  Pb,  Hg,  anci  Ag  sulphocyanides  are  insol. 

Aluminum  sulphocyanide,  Al(SCN)i. 

Known  only  in  solution. 

AlfSCN),(0H)4.  Known  only  in  solution* 
(Suida.) 

Aluminum  potassium  sulphocjranide, 
K,Al(SCN)e-f-4H,0. 

Very  hydroscopic. 

Sol.  in  HiO  and  alcohol.  (Rosenheim,  Z. 
anorg.  1901,  27.  302.) 


Ammonium  sulphocyanide,  NH4SCN. 

Deliquescent,  and  very  sol.  in  HsO. 

100  pts.  H,0  dissolve  128.1  pts.  at  0*'  and 
162.2  pts.  at  20**. 

NH4SCN-f-Aq  sat.  at  ord.  temp,  hu 
density  of  1.138  and  100  cc.  contains  G9.16  & 
NH4SCN.    (Klason,  J.  pr.  1887,  (2)  S6.  67.) 

By  dissolving  90  g.  NH4SCN  in  90  g.  HsO 
at  17*\  the  temp,  falls  to  —12*'.  (Ciowes,  Z. 
Ch.  1866.  190.) 

133  pts.  NH4SCN+IOO  pts.  H,0  at  13^ 
lower  the  temp.  31.2^.    (ROdorff,  B.  2.  68.) 

Sol.  in  liquid  SO,.  (Walden,  B.  1899,  St 
2864.) 

Difficultly  sol.  in  AsBn.  (Walden,  Z. 
anorg.  1902^  29. 374.) 

Very  easdy  sol.  in  liquid  NH».  (Franklin, 
Am.  Ch.  J.  1898, 20. 826.) 

Easily  sol.  in  alcohol. 

Easily  sol.  in  acetone.    (Krug  and  M'ElrOT. 

SI.  sol.  in  benzonitrile.  (Naumann,  B. 
1914.  47.  1369.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3789.) 

Difficultly  BoL  in  ethyl  acetate.  (Xac- 
mann,  B.  1910,  48.  314.) 

Ammonium  bismu^  sulphocyanide. 

(NH4)«Bi(SCN),. 
As  K  salt.    (Rosenheim  and  VogelgoMOg 
Z.  anorg.  1906,  48.  215.) 

Ammonium  cadmium  sulphocyanide, 
(NH4),Cd(SCN)4+2H,0. 

Somewhat  deliquescent. 

Melts  in  crvstal  HiO  at  25'. 

Insol.  in  alcohol.  (Grossmann,  B.  1902, 
86.  2667.) 

Ammonium  cadmium   molybdenyl    n^ho- 
cyanide,         NH4SCN,  Cd(9CS)j, 

Mo(OH)(8CN),+3H,0. 
(Maas  and  Sand,  B.  1908,  41.  1513.) 

Ammonium  cobaltous  sulphocyanide, 

(NH4)tCo(SCN)4. 

Decomp.  in  moist  air. 

Cannot  be  recryst.  from  HtO.  (Treadwefl. 
Z.  anorg.  1901,  26.  109.) 

-f-4HiO.    Sol.  inHiO. 

S9I.  in  methyl,  ethyl  and  amyl  alcohd 
in  acetone  and  in  ether  -f-  Aq. 

Can  be  recryst.  from  HiO  or  aloohol  wiUh 
out  decomp.  (Rosenheim  and  Cohn,  Z. 
anorg.  1901,  27.  289.) 

Ammonium  iron  (ferric)  sulphocyanide, 
9NH4SCN,  Fe(SCN),+4H^. 

Deliquescent,  and  sol.  in  HsO.  (KiOsi  tad 
Moraht,  A.  260.  2O70 

3NH43CN,  Fe(SCN),.  Extremely  deli- 
quescent. . 

Ammonium  mercuric  sulphocyanide, 

2NH43CN,  Hg(SCN%r 
^j:asily  sol.  m^H,Q^Q(ggf^er,  A.  W. 
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NH4Hg(SCN),.  Insol.  in  cold;  sol.  in  hot 
Efi.   (Rosenheim,  Z.  anorg.  1901, 27. 284.) 

Ammonium  mxAjhdeoji  siilphocjranide, 
SNH^SCN,   Mo(OH)(9CN),-f3H,0. 
(Sand  and  Maas,  B.  1907,  40.  4507.) 

Ammoniam  nickel  sulphocyanide, 

(NH4)4Ni(SCN)«-f4H,0. 
Sol.  in  HtO  with  deoomp. 
SL  sol.  in  cold;  easily  sol.  in  hot  alcohol. 
(Roeaiheim,  Z.  anorg.  1901,  27.  292.) 

Ammonium  silver  sulphocyanide,  NH4SCN, 
AgSCN. 
Deoomp.  by  HjO. 

Ammonium  vanadium  sulphocyanide, 
V(SCN),,  3NH4SCN+4H,0. 
80L  in  HtO;  sol.  in  alcohol;  si.  sol.  in  ether. 
(Ciocd,  Z.  anorg.  1898, 19.  311.) 

Ammonium  vanadyl  sulphocyanide, 

(NH4)iVO(SCN)4+6h5). 

SoL  in  HfO,  alcohol,  ether,  acetone,  amyl 
alcohol  and  ethyl  acetate.  (Koppel,  Z. 
anorg.  1903,  36.  290.) 

Anmumium  zinc  sulphocyanide, 
(NH4),Zn(SCNVf3H,0. 

Easfly  sol.  in  HtO  and  in  alcohol.  (Walden, 
Z.  anorg.  1900,  28.  374.) 

4>4HsO.  Easily  sol.  in  cold  HtO,  acetone, 
alcohols  and  ether.  (Rosenheim  and  Huld- 
Bchinsky,  B.  1901,  84.  3913.) 

Ammonium  sulphocyanide  mercuric  bromide, 
NH4SCN,  H^r,. 

Very  sol.  in  H,0. 

Sol  in  alcohol.  (Grossmann,  B.  1902,  85. 
2945.) 

2NH4SCN,  HgBrt-f  HtO.    Somewhat  de- 


Barium  cAsium  cuprous  sulphocyanide, 
Ba(SCN),,  3CsSCN,  2(5uSCN. 
Rapidly  decomp.  by  HtO.     (Wells,  Am. 
Ch.  J.  1902,  28.  273.) 

Barium  cesium  silver  sulphocyanide, 
Ba(8CN)t,  3C8SCN,  2AgSCN. 

100  pts.  HtO  dissolve  92  pts.  at  19"*. 

Decomp.  by  much  HtO.    (Wells,  Am.  Ch. 
J.  1902,  28.  272.) 

Barium  cobaltous  sulphocyanide, 
BaCo(SCN)4+8HiO. 


limiesoent. 


ery  sol.  in  HtO. 
SoL  in-  alcohol.    (Grossmann.) 

Arsenic  sulphocyanide,  As(SCN)t. 

Decomp.  by  HtO.  Insol.  in  all  ordinary 
solvoits.    (Miguel,  A.  ch.  (5)  11.  341.) 

Btrium  sulphocyanide,  Ba(SCN)t+2HtO. 

Deliquescent.  Easily  sol.  in  HtO  and 
ilcohoL  Boiling  solution  in  alcohol  contains 
32.8%  anhydrous  salt.  Solution  sat.  at  20'' 
coDtams  30%.     (Tschemiak,  B.  16.  349.) 

(>y8t.  with  3HtO.  (Tschemiak,  B.  26. 
2627.) 

Barium  cadmium  sulphocyanide, 
4Ba(8CN)t,  CM(8CN)t+10HtO. 


Ppt.      (Rosenheim,    Z.   anorg.    1901,    27. 
0.) 


Ddiquescent. 
660.) 


(Grossmann,  B.   1902,  86 


290. 


Barium  mercuric  sulphocyanide, 
BaHg(SCN)4. 

Very  sol.  in  HtO  and  in  alcohol.  (Rosen- 
heim, Z.  anorg.  1901, 27. 286.) 

BaHg(SCN)iJt4-2HtO.  Ppt.  Nearly  in- 
sol. in  cold;  easily  sol.  in  hot  HtO.  (Rosen- 
heim.) 

Barium  potassium  silver  sulphocyanide, 
Ba(SCN)t,  4KSCN,  2AgSCN+HtO. 
Very  sol.  in  a  little  HtO.     Decomp.  by 
much  H,0.     (WeUs,  Am.  Ch.  J.  1902,  28. 

283.) 

Barium  rubidium  silver  sulphocyanide, 
BaRbtAg,(SCN)6+2HtOr 

Very  sol.  in  HtO.  (Wells,  Am.  Ch.  J. 
1903,  80.  186.) 

BaRb4Agt(SCN)«4-HtO.  Sol.  in  HtO. 
(Wells.) 

Barium  silver  sul^ocyanide,  Ba(SCN)t, 
2AgSCN  -f  2HtO. 
Stable  in  the  air.     (Wells,   Am.   Ch.  J. 

1902,  28.  269.) 

Barium  zinc  sulphocyanide,  BaZn(SCN)4 
+3HtO. 
Easily  sol.  in  alcohol.    (Walden,  Z.  anorg. 
1900,  28.  374.) 

Barium  sulphocyanide  mercuric  bromide, 
Ba(SCJN)t,  2HgBrt-f5HtO. 
Very  sol.  in  HtO.    CGrossmann,  Z.  anorg. 

1903,  87.  420.) 

Bismu^  sulphocyanide,  basic, 
Bi(OH)(SCN)t-f-5HtO. 

(Rosenheim  and  Vogelgesang,  Z.  anorg. 
1906   48.  214.) 

Bi'rSCN),,  *2BitO,.  Insol.  in  H,0,  but 
when  recently  pptd.  decomp.  by  boiling 
therewith.  Insol.  m  HSCN-f-Aq.  (Meitzen- 
dorf.) 

Bismu^  sulphocyanide,  Bi(SCN)t. 

Insol.  or  si.  sol.  in  HtO.  Sol.  in  HNOs, 
HCl,  and  HSCN-f  Aq.    (Meitzendorf,  Pogg. 

66.  83.)  Digitized  by  V^OOgie 
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Deoomp.  by  cold  HsO.  (Bender,  B.  20 
723.) 

+14HsO.    Extremely  deliauescent. 

Decomp.  by  HtO.  (Rosenneim  and  Vogel- 
geeang,  Z.  anorg.  1906,  48.  214.) 

Bismudi  potassium  solphocyanide, 

K,Bi(SCN),. 

Decomp.  by  HsO.  (Rosenheim  and  Vogel- 
gesang,  Z.  anorg.  1906,  48.  215.) 

Not  hydroscopic. 

Deoomp.  by  HjO. 

Easily  sol.  m  alcohol.  (Vanino,  Z.  anorg. 
1901   A»  220.) 

Bi(SCN),.  '9KSCN.     Very    hydroscopic. 

Decomp.  by  HiO. 

Sol.  in  alcohol.  (Vanino,  Z.  anorg.  1901, 
28.  221.) 

Bismu^  sodium  sulnhocjranide. 

Na3i(SCN),. 
As  K  salt.    (Rosenheim  and  Vogelgesang, 
Z.  anorg.  1906,  48.  215.) 

Boron  solphocyanide,  B(SCN)t. 

Sol.  in  benzene  and  ether.  (Ck>cksedge, 
Chem.  Soc.  1908,  (2)  93.  217.) 

Cadmium  solphocyanide,  CM(SCN)i. 

SI.  sol.  in  H,0.  Sol.  in  NHiOH-f  Aq'with 
combination. 

Cadmium  cesium  sulphocyanide, 

CsCd(SCN),. 

Recryst.  from  HtO.  (WeUs,  Am.  Ch.  J. 
1903    30.  148 ) 

Cs4Cd(SCN*),+2H,0.  Very  sol.  in  H,0. 
Can  be  recryst.  from  cone,  solution  but  de- 
comp. on  dilution  to  CsCki(SCN)t.    (Wells.) 

Cadmium  caesium  silver  sulphocyanidey 

C8,CdAg,(SCN).. 
(Wells.) 

+2H,0.    (Wells.) 
(  s,CdAg4(SCN)s-f  2H,0.    (Wells.) 
C84Cd,Ag,o(SCN)»4-6H,0.    (Wells.) 

Cadmium  mercuric  sulphocyanide,  Cd(SCN)i, 
Hg(SCN),. 
Very  sol.  in  hot  HtO.     (Grossmann, .  Z. 
anorg.  1903,  37.  414.) 

Cadmium  molybdenum  sulphocyanide, 
Cd(SCN),,  Mo(SCN)4+2H,6. 
(Maas  and  Sand,  B.  1908,  41.  1513.) 
+3H,0.    (Maas  and  Sand.) 

Cadmium    molybdenjd    potassium    sulpho- 
cyanide, KSCN,  4Cd(SCN),, 
3Mo(OH)(SCN),+18H,0. 
(Mass  and  Sand,  B.  1908,  41.  1513.) 


Cadmium   molybdenyl 

!N) 


solphocyanide    to- 

,    2Mo(OH)(SCN)^ 


monia,    3Cd(SC 

13NH,. 

(Mass  and  Sand,  B.  1908,  41.  1512.) 
+2HtO.    (Maas  and  Sand.) 

Cadmium  potassium  sulphocyanide, 
K,CM(SCN)4-f2H,6r^ 
Voy  sol.  in  HtO.    (Grossmann,  B.  19QB2, 
86.2668.) 

Cadmium  rubidium  sulphocyanide, 
Rb,Cd(SCN)4+2Hi0. 
Very  sol.  in  HtO.    (Grossmann,  B.  1902, 
35.  2668.) 

Cadmium  sodium  sulphocyanide, 
NaCd(SCN),-f3HtO. 
(Grossmann,  B.  1902,  86.  2668.) 

Cadmium  sulphocyanide  ammonia,  Cd(SCX)s. 
NH,. 

Decomp.  by  HtO.  (Grossmann,  B.  1902, 
35.  2666.) 

Cd(SCN),.  2NH,.  Decomp.  by  pure  H|0. 
(Grossmann.) 

Cadmium  sulphocyanide  ammonium  bromide, 
Cd(8CN%,  rfH4Br4-HtO. 
Can  be  recryst.  from  HtO.    Deoomp.  ifi 
dil.  solution.     (Grossmann,  Z.  anorg.  1903, 


37.  425.) 

€d(SCN),, 
NH4Br.    (Grossmann.) 


t,    2NH4Br.      EasUy    ^lits   cfi 


Cadmium  sulphocyanide  ammonium  dUocidc, 
Cd(SCN)ir2NH4Cl. 
Can  be  recryst  from  HtO.    Deoomp.  in  diL 
solution.     (Grossmann,  Z.  anorg.  1903,  ST. 

423.) 

Cadmium  sulphocyanide  potassium  bromide, 
Cd(SCN)ir2Br+H,0. 

Recryst.  from  HtO.  (Grossmann,  Z.  anorg. 
1903,  87.  425.) 

Ccl(SCN)t.  2KBr.  Reoyst.  from  HtO, 
(Grossmann.) 


Cadmium 


nium  sulphocyanide 
Cd(SCN)t,  2KCL 


potassium  chloride. 


Recrvst.  from  HtO.    Decomp.  in  diL  soto- 
tion.    (Grossmann,  Z.  anorg.  1903,  ST.  423.) 

Cadmium  sulphocyanide  potsssiom  imfide, 
Cd(SCN)t,  2KI. 
Recryst.  from  HtO.    (Grossmann.) 


C«sium  calcium  silver  sulphocyanide, 
2C8SCN,  Ca(SCN),,  2Ag8CN+2HtO. 
Recryst.  from  HA     P!WIf«/Am.  Ch.  J. 
1902,  28.  275.)^' '^^d^y^^'^^ 
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C«afaim  chromium  sulphocyanide. 
See  Chromisiilphocyanide,  CAsium. 

C«8him  cobaltous  sulidiocyuiide, 
C8,Co(8CN)4+2HiO. 
Stable  in  the  air.    (Shinn  and  Wells,  Am. 
Ch.  J.  1903,  29.  476.) 

CflMhan  cobaltous  silyer  sulphocyanide, 
C8,CoAg,(SCN),-f2H,0. 
Slowly  attacked  by  HjO:  decomp.  by  boil- 
ing H,0.   Voy  si.  sol.  in  CsSCN  or  Co(SCN), 
+Aq.    (aiinn  and  Wells,  Am.  Ch.  J.  1903, 
29.  478.) 

Cesium    cuprous    sulphocyanide,    CsSCN, 
CuSCN. 

HsO  separates  CuSCN.    (Robwts,  Am.  Ch. 
J.  1902,  &.  262.) 

Ccstitm  cuprous  nickel  sulphocyanide, 
2C8SCN,  Ni(SCN),,  2CuSCN+2H,0. 
SL  Bol.  in  HtO.    (Roberts  and  Wells,  Am. 
Ch.  J.  1902,  28.  277.) 

C«shim  cuprous  strontium  sulphocyanide, 
aCsSCN,  2CuSCN,  Sr(SCN),. 
As  Ba  salt.    (Wdls,  Am.  Ch.  J.  1902,  28. 
275.) 

C«shim   magnesium   silver   sulphocyanide, 
2C8SCN,  Mg(SCN),,  2A^c5rh2H,0. 
As  Ca  oomp.    (Wells,  Am.  Ch.  J.  1902,  28. 
276.) 

CsBstmn   manganous    silver   sulphocyanide, 
C8,MnAg,(SCN)«+2H,0. 
Rather  si.  sol.  in  HsO.    (WeUs.) 

Cesium   mercuric    sulphocyanide,    CsSCN, 

Hg(SCN),. 

SI.  sol.  in  hot  HsO.     (Bristol  and  Wells, 
Am.  Ch.  J.  1902,  28.  260.) 

CsMium  mercuric  sulphocyanide,  2CsSCN, 
Hg(SCN),-f-H,0. 
Moderatdy  sol.  in  HsO,  especially  when 
warm.     Recryst.  without  deoomp.     (Bristol 
and  Wells,  Am.  Ch.  J.  1902,  28.  260.) 

CsMtum  nickel  silver  sulphocyanide, 
Ce,NiAg,(SCN),-f2HsO. 
Sowly  deoomp.  by  hot  HsO.    (WeUs,  Am. 
Ch.  J.  1902,  a».  277.) 

C«shim      silver      sulphocyanide,     CsSCN, 
AgSCN. 

Easily  forms  supersat.  solution.     (Wdls, 
Am.  Ch.  J.  1902,  28.  264.) 
r2GBBCN,   A^N.      Stable   in   the   air. 
(Wdls.) 

aCsBCN,    AgSCN.     Stoble    in    the    air. 
(Wells.) 


CsBsium    silver    strontium    sulphocyanide, 
3CsSCN,  2AgSCN,  Sr(SCN)s. 
As  Ba  comp.    (Wells.) 

CsBsium  silver  zinc  sulphocyanide, 
CsZnAg(SCN)4+Hi0. 

fWeUs.) 

CssZnAg(SCN)i.  Ppt.  Stable  in  the  air. 
(Wells.) 

CsZnsAgt(SCN)a.  Decomp.  by  cold,  more 
rapidly  by  hot  HsO.    (Wells.) 

CsZn»Ag4(SCN)t.  Slowly  deoomp.  by 
H/).    (Wells.) 

Cashmi  zinc  sulphocyanide,  CssZn(SCN)4+ 
2H,0. 
Moderately  sol.  in  HsO  and  can  be  recryst. 
therefrom.    (Wells.) 

Calcium  sulphocyanide,  Ca(SCN)s+3HsO. 

Deliquescent.  Very  sol.  in  HsO  and  al- 
cohol. 

Calcium    silver    sulphocyanide,    Ca(SCN)s, 
2AgSCN-f2HsCr 

(Wells.) 

Calcium  stannic  sulphocyanide,  CaSn(SCN)« 
+7HsO. 
Very  sol.  in  HsO.    Can  be  recryst.  there- 
from.   Sol.  in  alcohol  and  acetone.    (Wein- 
land  and  Barnes,  Z.  anorg.  1909,  62.  258.) 

Cerous  sulphocyanide,  Ce(SCN),+7HsO. 

Deliquescent.  Sol.  in  HsO  and  alcohol. 
(Jolin,  Bull.  Soc.  (2)  21.  534.) 

Chromous  sulphocyanide  with  MSCN. 
See  Chromosulphocyanide,  M. 

Chromic  sulphocyanide,  Cr(SCN)t. 

Deliquescent,  and  sol.  in  HsO. 

Somewhat  sol.  in  organic  solvents.  (Sper- 
ansky,  C.  C.  1897, 1.  141. 

See  aUo  Chromisulphocyanhydric  add. 

Chromic  sulphocyanide  with  MSCN. 
See  Chromisulphocyanide,  M. 

Cobaltous  sulphocyanide,  Co(SCN)s-f  MHsO. 

Sol.  in  HsO  and  alcohol:  also  in  ether.  Sol. 
in  liauid  SOs.    (Walden,  B.  1899.  32.  2864.) 

Sol.  in  acetone.    (Knig  and  M'Elroy.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

+3HsO.  Sol.  in  HsO  and  in  alcohol. 
(Rosenheim  and  Cohn,  Z.  anorg.  1901,  27. 
288.) 

Cobaltous  mercuric  sulphocyanide,  Co(SCN)s. 
Hg(SCN)s.  *~    ^         • 

Very  si.  sol.  in  HsO  and  dil.  HCl+Aq. 
EwUy  sol.  in  HNOs-h^,  b/QlpfS^i^.  »t 
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Cobaltous  potassium  sulphocjranide, 

CoK,(SCN)4. 

Deoomp.  by  HjO.  (Treadwell,  Z.  anorg. 
1901,  26.  109.) 

-f-4H,0.  Sol.  in  H,0.  Sol.  in  methjrl, 
ethyl  and  amvl  alcohol,  in  acetone  and  in 
ether  H-Aq^.  Can  be  reciyst.  from  H2O  or 
alcohol  without  decomp.  (Rosenheim  and 
Cohn,  Z.  anorg.  1901,  27.  289.) 

Cobaltous  silver  sulphocyanide,  CoAg(SCN)a 
+2H,0. 

Deoomp.  by  HsO.  (Shinn  and  Wells,  Am. 
Ch.  J.  1903,29.476.) 

AgsCo(SCN)4.  Almost  insoL  in  HtO  and 
in  alcohol.  (Rosenheim,  Z.  anorg.  1901,  27. 
291.) 

Cobaltous  sodium  sul^ocyanide, 
Na,Co(SCN)4-f-OTrf). 
Sol.  in  HsO  and  in  alcohol.    (Rosenheim.) 

Cobaltous  sulphocyanideammonia,Co(SCN)s. 
2NHi  and  Co(SCiS;,,  6NH,. 

(Peters,  B.  1908,  41.  3178.) 

Co(SCN),,  4NH,.  Sol.  in  H,0  and  alcohol. 
(Sand,  B.  1903,  36.  1439.) 


Cobsltous  sulphocYsnide  mercuxic  dikdde, 
2Co(SCNV2HgCl,. 

(Hantzsch  and  Shibata,  Z.  anorg.  1912, 71 
320.) 

2Co(SCN)t,  3HgCl,.  Easily  decomp. 
(Hantsch  andf  Shibata.) 

Cuprous  sulphocjranide,  CuSCN. 
1  1.  HtO  at  18''  dissolves  0.004  mg.  mok 


or  0.5  mg.  CuSCN.    (Kohlrausch  and  Rok, 
Z.phys.  Ch.  1893,12.241.) 
Insol.  in  dil.  acids.    SI.  sol.  in  cold,  etatj 


in  warm  oonc.  HCl+Aq.  Decomp.  by  cone 
HtSO«orHNOt+Aq.  Sol.  with  comtunatka 
in    NH40H+Aa.      Insol.    in    K5CN+Aq. 

Less  sol.  in  H^t  and  if  tSOi+Aq  than  in 
HNO,.    (Kuhn,  Ch.  Z.  1908,  S2.  1056.) 

Sol.  in  Fe,(S04)i+Aq.  (Johnson,  J.  Sot 
Chem.  Ind.  1889,  8.  603.) 

KSCN-f-Aq  (85-90  g.  in  50  g.  H/))  dia- 
solves  18  g.  CuSCN.  (Thumauo-,  B.  1890, 
28.  770.) 

Sol.  in  ether.    (Skey,  C.  N.  1867,  16.  201.) 

Cupric  sulphocyanide,  Cu(SCN)t. 

Decomp.  by  HtO  to  cuprous  salt.  80L  in 
warm  HCl,  HjSO*,  or  HNOi+Aq.  SoL  in 
MSCN+Aq,  but  solutions  decomp.  by  dilii- 
tion.    Sol.  in  NH40H+Aq. 


Solubility  in  NH40H-f  Aq  at  25*"  and  at  40*. 
At25^ 


One  gram  of  aolution  contains 

1000  moU.  HiO  diMolve 

Compositioo  of  aoU 

8p.  gr.  2h'*}26r 

salt  in  contact  vitb 

g.  NHi 

g.  Cu(SCN)2 

g.  HiO 

MoU.  NHi 

Mola. 

Cu(SCN)i 

solution 

0.99853 

0.2147 

0.1522 

0.6331 

358.04 

24.09 

" 

0.99871 

0.1655 

0.1124 

0.7221 

242.02 

15.60 

1.00703 

0.0993 

0.0798 

0.8209 

127.76 

9.74 

'  Cu(SCN),,^4NH, 

1.01336 

0.0639 

0.0659 

0.8702 

77.51 

7.59 

1.01506 

0.0535 

0.0622 

0.8843 

64.05 

7.04 

1.01705 

0.0426 

0.0596 

0.8978 

50.21 

6.65 

1.02132 

0.0250 

0.0511 

0.9239 

28.55 

5.55 

1.01661 

0.0198 

0.0408 

0.9394 

22.27 

4.35 

Cu(SCN),,  2NHa 

1.00816 

0.0079 

0.0245 

0.9676 

18.61 

2.54 

At  40" 


0.1802 

0.1976 

0.1398 

0.1658 

0.0758 

0.1299 

0.0550 

0.1207 

0.0435 

0.1178 

0.0352 

0.0876 

0.0257 

0.0655 

0.0177 

0.0418 

0.0094 

0.0281 

0.6222 
0.6944 
0.7943 
•0.8243 
0.8388 
0.8772 
0.9088 
0.9405 
0.9625 


306.28 
213.10 
101.00 
70.59 
54.82 
42.53 
30.00 
19.86 
10.31 


31.83 

23.93 

16.38 

14.67 

14.07 

10.00 

7.22 

4.46 

2.93 


Cu(SCN),,54NH, 
ICu(SCN),,  2NH, 


(Horn,  Am.  Ch.  J.  1907,  37.  471.) 


Insol.  in  methyl  acetate. 
1909,  42.  3790.) 


(Naumann,  B. 


Cuprocupric  sulphocyanide,  Cu(SCN)i, 
Cut(SCN),. 
Not  attacked  by  hot  HCl+Aq. 
KSCN-f-Aq.  Digitized  by  ^OOgie 
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^pric  mercuric  siilphocyanide,  CuHg(SCN)4. 
Almost  inaol.  in  oold  HtO  and  in  aloohol; 
il.  sol.  in  boiling  HsO.    (Rosenheim,  Z.  anorg. 
1901,  87.  286.) 

Cuprous  potassium  sulphocyanide,  CuSCN, 
6KSCN. 
Deliquescent.    Decomp.  by  HiO.    (Thum- 
luer,  B.  1890,  28.  770.) 

Cupctms  sulphocyanide  ammonia,  Cut(SCN)i, 
2NHi. 

Decomp.  in  the  air.  (Richards,  Z.  anorg. 
1898,  17.  247.) 

Cu,(SCN)i.  5NH,.  Very  unstable  in  the 
air.    (Richiutifi.) 

Cupiic  sulphocyanide  ammonia,  Cu(SCN)s, 
2NH,. 

Sol.  in  little  HsO,  but  decomp.  by  dilution 
with  pptn.  of  bade  salt.   Sol.  in  NH4OH  +  Aq. 

By  long  standing  a  small  amount  dissolves 
In  HiO  with  s^aration  of  CuSCN.  (Litter- 
scbeid,  Arch.  I%arm.  1901,  289.  337.) 

InsoL  in  HtO.  Sol.  in  HjO  containing 
a  small  amount  of  ammonia.  (Horn,  Am. 
Ch.  J.  1907,  87.  477.) 

Cu(SCN),,  4NH,.  Very  unstable  in  the 
air. 

Sol.  in  HtO,  but  decomp.  by  much  HsO 
with  pptn.  of  a  basic  salt.    (Horn.) 

100  pts.  N/10  NH40H+Aq  dissolve  10.4 
ptB.  anhydrous  salt  at  25^.  (Pudschies,  Dis- 
lert.) 

Loses  NH|  in  the  air. 

Sol.  in  HsO.  (Kohlschatter,  B.  1904,  87. 
1156.) 

Deoomp.  in  the  air  and  by  HsO  and  dil. 
md  oonc.  adds;  sol.  in  cold  cone.  HNOt  and 
SH«OH-f-Aq.  Sol.  in  boiling  oonc.  HCl. 
[Richards,  Z.  anorg.  1898, 17. 250.) 

Dtdymtum  sulphocyanide,  Di(SCN)t+6HsO. 
Ddiquescoit,  and  sol.  in  HsO. 

Brtnnm  sulphocyanide,  Er(SCN)t+6HsO. 
I>eliquescent.     Sol.  in  HsO.     (Hdglund.) 

Ohidntim  sulphocyanide,  Gl(SCN)s  (?). 
SoLinHsO.    (Hermes,  J.  pr.  97.  465.) 

Sold  (auTDus)  potassium  sulphocyanide, 
AuSCN,  KSCN. 
Easfly  sol.  in  HsO,  less  in  absolute  aloohol. 
:acvc,  J.  pr.  94.  16.) 

Sold    (aunms)    potassium   sul^ocyanide 
ammonia,  KAu(SCN)t,  5NH«. 
(Peters,  B.  1908,  41.  3178.) 

Gold  (auric)  potassium  sulphocyanide  am- 
monia, KAu(SCN)4,  4imt. 
(Peters.) 


Gold  (aurous)  silver  sulphocyanide,  AuSCN, 
AgSCN. 
Insol.  in  HtO.    Sol.  in  NHiOH+Aq. 

Gold  (auric)  potassium  sulphocyanide. 
Sol.  in  HtO,  alcohol,  and  ether.    (Cleve.) 

Gold  (aurous)  sulphocyanide  ammonia, 
AuSCN,  NH,. 
Very  si.  sol.  in  cold,  decomp.  by  hot  HsO. 

Iron    (ferrous)    sulphocyanide,   Fe(SCN)s+ 
SHsO. 
Very  sol.  in  HsO,  aloohol,  or  ether. 
Sol.  in  acetone.    (Krug  and  M'Elroy.) 

Iron  (ferric)  sulphocyanide,  Fe(SCN)rH3HsO. 
Ddiquesoent.  Very  sol.  in  HsO,  tdcohol, 
or  ether.  Ether  extracts  the  siEdt  from 
Fe(SCN),-f-Aq.  Decomp.  by  much  HsO 
if  pure.  Not  decomp.  by  monobasic  acids, 
but  cone.  HtSOi,  and  H1PO4,  also  oxalic, 
tartaric,  malic,  etc.,  acids  destroy  the  colour. 

Iron  (ferric  )lithium  sulphocyanide,  Fe(SCN)i, 
9LiSCN-f4HsO. 
More  deliquescent  than  the  other  ferric 
sulphocyanides.     (KrQss  and  Moraht.) 

Iron  (ferrous)  mercuric  sulphocyanide, 
Fe(SCN),,  Hg(SCN),-f2H^. 
Moderately  sol.  in  hot  .HsO.     (Cleve,  J. 
pr.  91.  227.) 

Iron  (ferric)  potassium  sulphocyanide, 
Fe(SCN),,  3KSCN4-xHiO. 

Extr^nely  deliquescent,  and  sol.  in  HsO. 
(KrQsB  and  Moraht.) 

Fe(SCN),,  9KSCN-f-4HsO.  HyKroscopic. 
Sol.  in  HsO  without  deoomp.  Insol.  in  pure 
anhydrous  ether,  but  decomp.  by  ether  con- 
tainmg  traces  of  HsO  into  Fe(SCN)i  and 
KSCN.    (KrOss  and  Moraht,  A.  260. 204.) 

Inm  (ferrous)  sodium  sulphocyanide, 
Na4Fe(SCN).-f-12Hsa 
Sol.  in  HsO  and  alcohol.    (Rosenheim,  Z. 
anorg.  1901,  27.  299.) 

Inm  (ferric)  sodium  sulphocyanide,  Fe(SCN)t, 
9NaSCN-f4HsO. 

Less  deliquescent  than  the  corresponding 
NHiOrKsalt.    (KrQss  and  Moraht.) 

NaJ^e(SCN).+12HsO.  (Rosenheim,  Z. 
anorg.  1901,  27.  297.) 

Lanthamun    sulphocyanide,    La(SCN)i+ 
7HsO. 
Deliquescent;  sol.  in  HsO.    (Cleve.) 

Lead  sulphocyanide,  basic, 

6Pb(5;Pb(SCN)s+2HsO.    Ppt. 
Pb(SCN)s,   PbO+HsO.     Insol.   in   H,0. 
(StrdmhoUn,  Z.  anorg.  1904,  88.  440.) 
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Lead  sulphocyuiide,  Pb(SCN)s. 

Nearly  insol.  in  oold,  decomp.  by  boiling 
H,0.    (Liebig.) 

SI  sol.  in  HsO. 

4.5X10^  g.  are  dissolved  in  1  liter  of  sat. 
solution  at  20**.  (BOttger,  Z.  phys.  Ch.  1903, 
46.  603.) 

Lead    sulphocyanide    bromide,    Pb(SCN)s, 
8PbBri. 
(Grissom  and  Thorp,  Am.  Ch.  J.  10.  210.) 

Lead  sulphocyanide  chloride,  PbSCNCl. 

SI.  sol.  in  cold,  easily  sol.  in  hot  HsO. 
(Mwtry,  Chem.  Soc.  60.  50.) 

Sol.  m  HsO.  (Grissom  and  Thorp,  Am. 
Ch.  J.  10.  229.) 

Lead  sulphocyanide  iodide,  3Pb(SCN)s,  Pbl.. 
Sol.  in  HsO.     (Grissom  and  Thorp,  Am. 
Ch.  J.  10.  229.) 

Litiihffii  sulphocyanide,  LiSCN. 

Very  ddiquescent.  Sol.  in  HsO  and  alco- 
hol.   (Hermes,  Z.  Ch.  1866.  417.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3789.) 

Magnesium  sulphocyanide,   Mg(SCN)s+ 
4HsO. 
Deliquescent.     Easily   sol.   in   HsO   and 
alcohol. 

Magnesium  stannic  sulphocyanide, 
MgSn(SCN).-f6HsO. 
Hygroecomc.     Sol.  in  HsO,   alcohol  and 
acetone.     (Weinland  and  Barnes,  Z.  anorg. 
1909,  62.  258.) 

Manganous  sulphocyanide,  Mn(SCN)s+ 
3HsO. 

Deliquescent.  Easily  sol.  in  HsO  and 
alcohol. 

Mercurous  sulphocyanide,  Hgs(SCN)s. 

Insol.  in  HsO.  Sol.  in  hot  HCl-f-Acj. 
Slowly  decomp.  by  hot  aqua  regia.  Sol.  in 
hotKSCN-f-Aq. 

Mercuric  sulphocyanide,  basic,  Hg(SCN)s, 
3HgO. 

Insol.  in  HsO.  Easily  sol.  in  HCl+Aq. 
Insol.  in  HsSO*  or  HNOs+Aq.    (Fleischer.) 

Hg(SCN),,  2HgO.  Insol.  in  HsO.  SI. 
attacked  by  acids.     (Claus,  J.  pr.  16.  401.) 

Mercuric  sulphocyanide,  Hg(SCN)s. 

Very  si.  sol.  in  cold,  much  more  easily  in 
hot  HsO.  EasOy  sol.  in  dil.  HCl+Aq. 
(Crookee.  Chem.  Soc.  4.  18.) 

Solubility  in  H,0 =0.00218  mol.  in  1  L 
(Grossmann,  Z.  anoig.  1904,  48.  358.)    • 

More  sol.  in  HiO  than  in  alcohol.  (Peters, 
B.  1908,  41.  3180.) 


'  Very  si.  sol.  in  HsO  at  25®.  Appredabhr 
sol.  only  in  boiling  HsO.  (Jander,  DiflBert 
1902.) 

Sol.  in  Hg(NOi)s  or  KSCN+Aq,  »bo  i: 
NHiCl-f  Aq.  Sol.  in  many  8idpboeyaiu(b 
+Aq. 

Easily  sol.  in  cold  HCl,  NH4CI,  KCl  <i 
BaCls+Aq.  (Hemes,  J.  pr.  1866,  (1)  91. 
477.) 

Very  sol.  in  liquid  NHt.  (Franklin,  Ail 
Ch.  J.  1898,  20.  ^.) 

1^.  sol.  in  bensonitrile.  (Naumaon,  B 
1914,  47.  1369.) 

Mercuric  hydrogen  sulphocyanide, 
]^(SCN)s,  2HSCNr 
Easily  decomp.    (Hennes,   Dissert.  1861 

Mercuric  nickel  sulphocyanide,  Hg(SCN\  I 
Ni(SCN)s+2HsO:  I 

Moderately  sol.  in  hot  HsO.  (Clere.  :  I 
pr.91.227.) 

Very  sol.  in  MSCN+Aq.  (Orioff,  C.  C 
1906,1.1411.) 

Mercuric  potassium   sulphocyanide, 
Hg(SCN)s,  KSCN. 

Sol.  in  cold,  more  easily  in  hot  HsO.  Sd 
in  alcohol  ana  ether.  Very  sol.  in  NH/3ff| 
KCl+Aq,    (Claus.) 

KsHg(SCN)4.  Veiy  sol.  m  HsO;  soL  z 
alcohol. 

Insol.  in  anhydrous  ether.  (Roaeaahes. 
Z.  anorg.  1901,  87.  286.) 

Met  curie  rubidium  sulphocyanide, 
Hg(SCxN)s,  RbSCNT 

Sol.  in  alcohol  without  decomp.  Deooi&p 
by  HsO. 

Hg(SCN)s.  2RbSCN-f  HHsO.  Easily  «J 
in  HsO  witiaout  decomp.  (Grossmann,  B 
1904,  87.  1259.) 

Mercuric  sodium  sulphocyanide, 

Na,Hg(SCN)jj 
Very  hydroscopic.    (Rosenheim,  Z.  ancn 
1901,27.286.) 

Mercuric    zinc    sulphocyanide,    Hg(9CK» 
Zn(SCN)s. 
Scarcely  sol.  in  cold  HsO.    Easily  soL  < 
HCl+Aq.     (aeve.) 

Mercuric  sulphocyanide  amimwila, 
2Hg(SCN)s,  3NH,-hHH/). 
Decomp.  by  HsO  and  alcohol. 
Hg(SCN)s,  4NH,.    (Peters,  B.   1908,  « 

3178.) 

Mercuric  sulphocyanide  ammonium  bfeoil^ 
Hg(SCN),,  NH4Br. 
Decomp.  by  HsO.   Sol.  in  aloohoL    (Groi 
mann,  Z.  anorg.  1903,  87.  418.) 


SULPHOCYANIDE,  POTASSIUM 


883 


Jf  ercniic  sulphocyanide  ammonium  chloride, 
Hg(SCJOi,  NH4CI. 
Deocmp.  by  HsO.    Sol.  in  wann  alcohol 
from  which  it  can  be  cryst.     (Grossmann.) 

M ercniic  snlphocyanide  bromide,  HgSCNBr. 
InsoL  in  cold  H2O;  sol.  in  hot  HsO  and  in 
aloohoL     (Rosenheim,  Z.  anorg.   1901,  27. 
282.) 

Mercuric  snlphocyanide  chloride,  HgSCNCl. 
Insol.  in  cold  H2O. 
Sol.  in  hot  HsO  and  alcohol.    (Rosenheim.) 

M ercniic  snlphocyanide  potassium  bromide, 
Hg(8CN)7,  2KBr. 
Very  sol.  in  HsO.    (Grossmann,  Z.  anorg. 
1903,  St.  418.) 

Mercuric  snlphocyanide  potassium  chloride, 

Hg(SCN%,  KCl. 
Decomp.  by  HsO. 

Not  decomp.  by  reciyst.  from  warm  alcohol 
(Grossmann.) 

Molybdenum  snlphocyanide,  Mo(SCN)t(?). 

Sol.  in  HsO  and  ether.  (Braim,  Z.  anal.  6. 
86.) 

Molybdenum  potasshun  snlphocyanide, 
K,Mo(SCN).H-4H,0. 
Cryst.  from  boiling  HsO  and  alcohol. 
(Chifesotti,  Gaii.  ch.  it.  1904,  84.  (2)  493.) 

Molybdenum  sodium  snlphocyanide, 
NaJ4o(SCN)«-f-12^. 
(Rosenheim,  B.  1909,  42.  154.) 

Molybdenum  tfaallous  snlphocyanide, 

MoTl,(SCN),. 
rRoeenheim  and  Garfunkd,  B.  1908,  41. 
2388.) 

IColjbdennm  sulphocjranide  zinc  amine, 

2Mo(SCN),,  3Zn(NH,)4. 
(Rosenheim  and  Garfunkd,  B.  1908,  41. 

son.) 

2Mo(8CN).(OH),  Zn,(NH,)n.  Can  be 
TVBt.  from  boiling  NH40H-f  Aq.  Air-dried 
■It  probably  has  the  composition 
lMo(8CN)»(OH),3Zn(NH,)4+2H,0.  (Maas 
iDd  Sand,  B.  1908,  41.  1510.) 

2Mo(SCN),(OH),  Zn,(NH,)„.    (Maas  and 

^UKl.) 

rickel  snlphocyanide,  Ni(SCN)s. 

SoL  in  HsO.  (Grossmann,  B.  1904,. 37. 
S5.) 

+  HHsO.  Sol.  m  HsO  and  alcohol.  Insol. 
I  acetone.    (Krug  and  M'Elroy.) 

+  lHHsO.  Sol.  in  HsO.  (Rosenheim 
nd  Cohn,  Z.  anorg.  1901,  27.  292.) 


Nickel  potassium  snlphocyanide, 
K4Ni(SCN).4-4tfO. 

Sol.  in  HsO  with  decomp. 

SI.  sol.  in  cold,  easily  sol.  in  hot  alcohol. 
(Rosenheim,  Z.  anorg.  1901,  8f.  292.) 

Nickel  sodium  snlphocyanide, 

NiNa,(SCN)4-f8H,0. 
Sol.  in  HsO  with  decomp. 
SL  sol.  cold,  readily  sol.  hot  alcohol 
(Rosenheim,  Z.  anorg.  1901,  27.  292.) 

Nickel  sulphocyanide  ammonia,  Ni(SCN)s, 
3NH,. 
(Petere,  B.  1908,  41.  3178.) 
Ni(SCN)s,  4NH,.     Decomp.  by  HsO. 

Platinous  sulphocyanide,  Pt(SCN)s(?). 

Insol.  in  HsO. 

See  Platinosulphocyanides,  and  Platinoso- 
sulphocyanides. 

Potassium  sulphocyanide,  KSCN. 

Deliquescent.  Very  sol.  in  HsO.  100 
pts.  HsO  dissolve  177.2  pts.  at  0^  and  217.0 
pts.  at  20*". 

100  g.  sat,  KSCN+Aq  contain  70.5  g. 
KSCN  at  25^  (Foote,  Z.  phys.  Ch.  1903, 46. 
81.) 

150  pts.  KSCN -f  100  pts.  H,0  at  10.8* 
lower  the  temp.  34.5**.    (Rttdorff,  B.  2.  68.) 

Solubility  of  KSCN  -f  AgSCN  at  25*. 


KS&N 

AgSfcN 

Solid  phase 

70.53 
66.55 
64.47 
61.25 
58.34 
53.21 
50.68 

49.43 
32.51 
24.68 
23.86 

0.00 
9.32 
10.62 
11.76 
13.55 
17.53 
20.43 

20.32 
18.34 
16.41 
16.07 

KSCN 

KSCN  4-2KSCN,  A^N 

2KSCN,AgSCN 

(1 

2KSCN,  AgSCN +KSCN, 
AgSCN 

KSCN,AgSCN 

u 

KSCN,  AgSCX+AgSCN 

(Foote,  Z.  phys.  Ch.  1903,  46.  81.) 
See  also  AgSCS , 

Sol.  in  alcohol,  especially  easily  if  boiling. 

Sol.   in   acetone.     (Krug  and   M'Elroy.) 

Sol.  in  liquid  SOs.  (Walden,  Z.  anorg. 
1902,  30.  160.) 

100  g.  acetone  dissolve  20.75  g.  KSCN  at 
22^  and  20.40^.  at  58^ 

100  g.  amyl  alcohol  dissolve  0.18  k.  KSCN 
at  13^  1.34  g.  at  65^•  2.14  g.  at  100^  3.15  g. 
at  133.5.** 

100  g.  ethyl  acetoate  dissolve  0.44  g.  KSCN 
at  0^  0.40  g.  at  14%-  0.20  g.  at  79^ 

100  g.  pyridine  dissolve  6.75  g.  KSCN  at 
0**;  6.15  g.  at  20^  4.97  g.  at  58^;  3.88  g.  at 
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97**;  3.21  g.  at  115^  (Laszcynski,  B.  1894, 
27.  2285.) 

100  g.  acetonitrile  diflsolve  11.31  g.  KSCN 
at  18*".  (Naumann  and  Scbier,  B.  1914,  47. 
249. 

SI.  sol.  in  benzonitrile.  (Naumann,  B. 
1914  47.  1369.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3789.) 

Potassium       molybdenyl       sulphocyanide, 
3KSCN,  Mo(6h)(SCN),H-4H,0. 
Sol.  in  HsO.     (Sand  and  Maas,  B.  1908, 
41.  1506.) 

Potassium  silver  sulphocyanide,  KSCN, 
AgSCN. 

Decomp.  by  HtO. 

See  Donk  under  KSCN. 

2KSCN,  AgSCN.  Stable  in  the  air. 
(Wells,  Am.  Ch.  J.  1902.  28.  265.) 

See  Donk  under  KSCN. 

3KSCN,  AgSCN.    (Wells.) 

Potassium  stannic  sulphocyanide, 
K,Sn(SCN)«+4H,a 

Very  sol.  in  HiO. 

Sol.  in  alcohol  and  acetone.  (Weinland 
and  Bames,  Z.  anorg.  1909,  62.  258.) 

Potassium  titanyl  sulphocyanide, 
2KSCN,  TiO(SCN),-fH,0. 
Sol.  in  cold  HjO  without  immediate  de- 
comp. but  slowly  decomp.    (Rosenheim  and 
Cohn,  Z.  anorg.  1901,  28.  169.) 

Potassium  vanadium  sulphocyanide, 
3KSCN,  V(SCN),-f-lH,0. 

Sol.  in  HtO.  Sol.  in  alcohol  with  a  green 
color.  SI.  sol.  in  ether.  (Ciocci,  Z.  anorg. 
1898,  19.  309.) 

Sol.  in  H3O  with  decomp.;  stable  in  aq. 
solution  in  the  presence  of  an  excess  of  KSCN; 
sol.  in  alcohol.  (Locke,  Am.  Ch.  J.  1898,  20. 
604,) 

Potassium  vanadyl  sulphocyanide, 
K,VO(SCN)4-f-5H,0. 
Sol.  in  HfO,  alcohol,  ether,  amyl  alcohol 
and  ethyl  acetate.    (Koppel,  Z.  anorg.  1903, 
86.292.) 

Potassium  zinc  sulphocyanide,  2KSCN, 
Zn(SCN),+3HiO. 
Easily  sol.  in  alcohol.    (Walden,  Z.  anorg. 
1900,  28.  374.) 

Potassium  sulphocyanide  mercuric  bromide, 
KSCN,  HgBr,. 

Very  sol.  in  HiO. 

Sol.  in  alcohol.  (Grossmann,  B.  1902, 
86.  2945.) 

2KSCN,  HgBr,.  Very  sol.  in  H,0.  Sol. 
in  alcohol.    (Grossman.) 


Potassium   sulphocyanide   mercuric 
2KSCN,  Hgl,. 

Undecomp.  by  solution  in  oonc.  aleobol, 
or  in  KSCN+Aq.  (Grossmann,  Z.  anorg. 
1903  37.  421.) 

+2H,b.  Decomp.  by  H,0.  (Philipp, 
Fogg,  1867,  131.  94.) 

Silicon  sulphocyanide,  Si(SCN)4. 

Decomp.  by  H,0  and  alcohol. 

Sol.  in  CSs,  CHClt  and  ligroin,  (Reynolds, 
Proc.  Chem.  Soc.  1906,  22.  17.) 

Silver  sulphocyanide,  AgSCN. 

1  1.  HsO  dissolves  1.08X10;^  g.  mob. 
AgSCN  at  25^  (Kttster  and  Thiel,  Z.  anot?. 
1902,  33.  139.) 

1  1.  HsO.  dissolves  1.25X10^  gram-atomi 
of  silver  at  25®.  (Abegg  and  Cox,  Z,  phyi. 
Ch.  1903,  46.  11.) 

SI.  sol.  in  HsO.  1  liter  of  sat.  solution  at 
19.96''  contains  1.37X10 «  g.  (Bdttgv. 
Z.  phys.  Ch.  1903,  46.  603.) 

6.4  milligrams  are  dissolved  in  1  liter  of 
sat.  solution  at  lOO"*.  (Bdttger,  Z.  pbys.  Ck. 
1906.  66.  93.) 

Solubility  product  of  AgSCN  is  0.49  and 
1.16X10-»«  mols.  per  1.  at  18**  and  25*  re- 
spectively. (Kirschner,  Z.  phys.  Ch.  1912, 
79.  245.) 

Solubility  in  HsO  =  1.2X10-«  g.  moL  wr 
liter  at  25^  (A.  E.  Hill,  J.  Am.  Cbem.  Soc 
1908,  30.  74.) 

1  I.  HsO  dissolves  0.00025  g.  AgSCN  K 
2V,    (Whitby,  Z.  anorg.  1910,  67.  108.) 

Insol.  in  acids,  excepting  oonc.  HsSO«  or 
HNO,.  InsoL  in  dil.,  soL  in  cone.  XH4OH* 
Aq.  Sol.  in  KSCN+Aq.  Insol.  in  AgNC 
or  NH^SCN-f-Aq.  Sol.  in  Hg,(NSi),^ 
Aq. 

Solubility  in  KSCN  at  25^ 


Mol.  KSCN  in  1  litre 

g.  A«SCN  in  1  htw 

1.25 

22  34 

1.20 

19  93 

1.12 

16  18 

1.066 

14.10 

0.626 

2.80 

0.573 

2  06 

(Hellwig,  Z.  anorg.  1900,  25.  184 


Solubility  in  N/10  KSCN-f-Aq  at  18*-2i 
XIO  «.  (Kirschner,  Z.  phys.  Cfh.  1912,  n. 
247.) 

See  also  KSCN. 

1  1.  of  a  3-N  solution  of  AfNOt  dimohm 
0.432  g.  AgSCN  at  25^  Neai^  iiMoL  in  k» 
dil.  solution.  (Hellwig,  Z.  anorg.  1900,  %- 
179.) 

Insol.  in  methyl  acetate.  (Naumann,  E 
1909,  42.  3790.) 

Insol.  in  ethyl  acetate.  (Hamen,  DisKvi 
1906;  Naunuum,  B.  1910,  48.  314.) 


8ULPH0CYANIDE.  TIN 


885 


Silver   stroiitiiim   sulphocyanide,   2AgSCN, 
Sr(SCN),-f2H,0. 
Stable  in  the  air.    (Wella,  Am.  Ch.  J.  1902, 
».  270.) 

Sihrer      zinc       sulphocyanide,      2AgSCN, 

Zn(SCN)i. 
Deoomp.  by  hot  HA    (Wdle.) 

SOyer    sulphocyanide    ammonia,    AgSCN, 
2NHt. 
Deoomp.  by  HiO. 

Samarium  sulphocyanide,  Sm(SCN)t+6HsO. 
Very  deliquescent.    (Cleve.) 

Sodium  sulphocyanide,  NaSCN. 

Very  deliquescent.  Very  sol.  in  HjO  and 
ilcohol. 

Sol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1369.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3789.) 

Sodium  stannic  sulphocyanide,  NaiSn(SCN)« 
+6H,0. 
Very  sol.  in  HtO.    Sol.  in  alcohol  and  ace- 
tone.   (Weinland  and  Barnes,  Z.  anorg.  1909, 
82.  257.) 

Sodium  yanadium  sulphocyanide,  3NaSCN, 
V(SCN),+12H,0. 
Very  hygroscopic.   Sol.  in  HtO  and  alcohol. 
(CioGci,  Z.  anorg.  1898, 19.  313.) 

Stnmtinm  sulphocyanide,  Sr(SCN)s+3HsO. 

Very  deliquescent,  and  sol.  in  H2O  and 
alcohol. 

Stnmtium  stannic  sulphocyanide,  SrSn(SCN)6 
+12H,0. 
Sol.  in  H2O,  alcohol  and  acetone.    (Wein- 
land and  Barnes,  Z.  anorg.  1909,  62.  259.) 

Thallium  sulphocyanide,  TISCN. 

SI.  sol.  in  HfO.  3.15  g.  are  contained  in 
1  liter  of  sat.  solution  at  20*^;  3.905  g.  at  25"*; 
7.269  g.  at  3975**.  Insol.  in  alcohol  (Bdtt- 
ger,  Z.  phys.  Ch.  1903,  46.  603.) 

ritanyl  sulphocyanide,  TiO(SCN),+2H,0. 
Sol.  in  cold  Rfi. 

Tin  (stannous)  sulphocyanide,  Sn(SCN)i. 

Sol  in  H2O  and  alcohol.  (Classen,  J.  pr.  96. 
U9.) 

SoL  in  cold  HsO.  (Rosenheim,  Z.  anorg. 
1901,  88.  168.) 

Tttriom  sulphocyanide,  Y(SCN)a+6HsO. 

Not  ddiquescent.  Very  sol.  in  HjO,  al- 
cohol, or  ether. 


Zinc  sulphocyanide,  Zn(SCN)s. 

Less  sol.  in  HjO  and  alcohol  than  most  other 
cyanides. 

Zinc    sulphocyanide    ammonia,    Zn(SCN)t, 
12NH,. 
Deoomp.  by  H2O.    Sol.  in  NH^OH+Aq. 

Sulphocyanoplatinic  acid. 
See  Platinosulphocyanhydric  add. 

Sulphocyanoplatinous  acid. 
See  Platinososulphocyanhydric  add. 

Sulphohypophosphoric  acid. 

Aluminum  sulphohypophosphate,  Als(PSt)t. 

Unstable  in  the  air.  Sol.  in  HsO  with  de- 
comp.    (Friedel,  C.  R.  1894,  119.  262.) 

Cadmium ,  CdsP,S«. 

Partially  decomp.  in  moist  air.  Decomp. 
by  HtO,  cold  HNOt  or  alkalis-f  Aq.  (Fer- 
rand,  A.  ch.  1899,  (7)  17. 423;  Bull.  Soc.  1895, 
(3)  13.  116.) 

Chromium ,  Cr,P A. 

Insol.  in  HNO|.  Very  si.  attacked  by  aqua 
regia.    (Ferrand.) 

Cupric ,  Cu,P,Se. 

Ppt.    (Friedel,  C.  R,  1894,  119.  262.) 

Iron  (ferrous) ,  FejPjS*. 

Sol.  in  HNOi  and  in  a  mixture  of  HXOt 
withKClO,.    (Friedel.) 

Lead ,  PbjPA. 

Not  decomp.  by  boiling  H2O.    (Friedel.) 


Mercuric ,  Hg,P A. 

3mp.    by 
rapidly  by  KOH-fAq.    (Friedel.) 


Slowly   decomp.    by   boiling   HtO,   more 


Nickel ,  Ni,P,S«. 

Not  attacked  by  boiling  HtO  or  hot  or  cold 
acids.  SI.  attacked  by  aqua  regia.  (Ferrand, 
A.  ch.  1899,  (7)  17.  416.) 

Silver ,  Ag4PtS.. 

Ppt.    (Friedd,  C.  R.  1894,  119.  263.) 

Tin  (stannous)  hypophosphate ,  SnPSt. 

Decomp.  by  boiling  HtO.  Sol.  in  dil.  KOH 
-f-Aq.    (Friedel,  C.  R.  1894,  119.  264.) 

Tin  (stannic) ,  SnP,S«. 

Elasily  decomp.  by  boiling  HtO.  Sol.  in 
diLKOH+Aq.    (Fnedel.)uy  CjUOgie 
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Zinc  sulphohypophosphate,  ZntPsSt. 

Decomp.  in  moist  air.  Insol.  in  HtO.  Par- 
tially decomp.  by  boiling  HiO.  Violently 
attacked  by  HN0|.  Sol.  in  aqua  regia.  Not 
attacked  by  HCl.  (Ferrand,  A.  oh.  1899, 
(7)  17.  421.) 


Zinc ,  Zn,PA. 

Insol.  in  HjO.  Partlydeconip.  by  boili 
H/).  Not  decomp.  by  HCl  or  HN(5|  but 
aqua  regia.  (Forand,  Bull.  Soo.  1895,  (3) : 
115.) 


Sulphomolybdic  acid. 

Ammonium  solphomolybdatay  (NH4)sMoS4. 

Easily  sol.  in  HsO;  very  si.  sol.  in  alcohol. 
(Berzehus,  Pogg.  88.  261.) 

Ammonium  cupric  sulphomolybdate. 
SI.  sol.  in  H,0.    (Debray,  C.  R.  96.  1616.) 

Barium  sulphomolybdate,  BaMoSi. 

More  sol.  in  HiO  than  BaMojSio.  Known 
only  in  solution.    (Benelius.) 

BaS,  3MoSs-BaMo,Sio.  SI.  soL  in  cold, 
easily  sol.  in  hot  HjO.  Not  decomp.  bv  cone, 
cold  HNOt+Aq,  but  more  easily  oy  dil. 
HNO|H-Aq.    (Berrolius.) 

Cadmium  sulphomolybdate. 
Insol.  in  H|0.    (Berzelius.) 

CflBsium   sulphomolybdate,   CssS,    3MoS4-f 
7Hrf). 
As  Rb  comp.    (Herschfinkel,  Dissert.  1907.) 
3Cs,S,  5MqS4.    (Herschfinkel.) 

Calcium  sulphomolybdate,  CaS,  3MoSt. 

Sol.  in  HtO.    (Berzelius.) 

CaMoS4.  More  sol.  in  HsO  than  CaS. 
SMoSt.  Known  only  in  solution.   (BerzeUus.) 

Cerium  sulphomolybdate. 

Precipitate.    (Berzelius.) 

Cobalt  sulphomolybdate,  C0M0S4. 
Sol.  in  K,MoS4+Aq.    (Berzelius.) 

Cupric  sulphomolybdate. 
(Debray,  C.  R.  96.  1616.) 

Ferrous  sulphomolybdate,  FeMoS4. 
Sol.  in  HtO.    (Berzelius.) 

Ferric  sulphomolybdate,  Fet(MoS4)i. 
Sol.  in  K,MoS4H-Aq. 

Lead  sulphomolybdate. 
Ppt.    (Berzelius.) 


lithium  sulphomolybdate. 

Not  deliquescent,  but  very  easily  aoL  in 
H,0.    (Berzelius.) 

Magneshmi  sulphomolybdate,  MgMoSi. 
Sol.  in  KsMo84-f  Aq.    (Berseliuv.) 

Manganous  sulphomolybdate,  MnMo84. 
Sol.  inHsO.    (Benelius.) 

Mercurous  sulphomolybdate,  HgsMo84  (?). 
Ppt. 

Mercuric  sulphomolybdate,  HgMoS^. 
Insol.  in  KiMoS4+Aq. 

Nickel  sulphomolybdate,  NiMoS4. 
Sol.  in  K,Mo04+Aq.    (Berz^ua.) 

Potassium  sulphomolybdate,  basic,  K«MoiS;. 

Easily  sol.  in  HsO.  Insol.  in  aicohol  aod 
ether.    (Kruss,  B.  16.  2050.) 

Potassium  sulphomolybdate,  K1M084. 

Sol.  in  HiO,  from  which  it  is  preophatod 
by  alcohol.    (Berzelius.) 

Rubidhmi  sulphomolybdate,  3RbsS,  8MoSir- 
30H,0. 

Very  si.  sol.  in  HtO.  SoL  by  additaoo  d 
NH,.    (Herschfinkel,  Dissert.  190T.) 

5RbsS,  6MoSt.    (Herschfinkel.) 

SilTor  sulphomolybdate,  AgsMo84. 
Ppt. 


Sodium  sulphomolybdate,  NatMoS4. 

Sol.  in  HtO,  and  not  precipitated  by  al^ 
cohol  from  aqueous  solution.,   (BersehuL) 

Strontium  sulphomolybdates. 

Exactly  analogous  to  the  Ba  salts,  vtidi 
see.    (Berzelius.) 

Zinc  sulphomolybdate. 
Ppt.    Insol.  in  HsO.    (Benelius.) 

M (moeulphomolybdic  acid^ 

Sodhmi  monosulphomolybdate,  NatMoOdBL 
Rather  hygroscopic.    Sol.  in  HsO:  fee 
deep   blue   solution   with    HsS04.     SoL 
HCiHsOt+Aq.    (KrQss,  A.  226.  1.) 

Z)i8ulphomolybdic  acid. 

Ammonium  dtsulphomolybdata. 
(NH4)tMo05i. 
SI.  sol.  in  cold,  easihr  in  hot  HgO. 
in  sat.  NH4C1+Aq  and  aboohite 


Aoueous  solution  is  deoomp.  by 
(Bodenstab,  J.  pr.  78.  IfiJBL)^^ ,  ^ 

Digitized  by  VjOO^  LC 
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otissiam  disolphomolybdatey  KsMoOsSs. 
Venr  8oL  in  HsO  and  alcohol.     Sol.  in 
[CiH«Os+Aq.    (KrUflB,  B.  16.  2046.) 

nsu^omolybdic  acid. 

mmoninm    hydrogen    tnsnlphopi/romolyb- 

date,  NH4HMos04Si. 
Precipitate.     InsoL   in   alcohol   or   CSt. 
CrOa,  B.  16.  2047.) 

dtaaatnm  hydrogen  trisnlphop^omolybdate, 

KHMosOfSa. 
Very  eaaUy  sol.  in  HtO.     (KrOsB,  B.  16. 
MS.) 

Nttnm    hydrogen    trisnlphopyromolybdate, 

NaHMotOfSi. 
Precipitate.    Much  more  sol.  in  HtO  than 
e  NBU  compound.    (KrOss,  B.  16.  2047.) 


»tassiitm  solphomolybdate,  KiMoiSfOr. 
SoL  m  H  A  HCsHiOs,  and  HtS04.  (KrQss, 
17. 1771.) 

TUosulphomolybdic  acid. 


peTitosulphomolybdatey  KMoSt. 
3ol.  in  warm  HsO.    (Hofmann,  Z.  anorg. 
)6,  18.  62.) 

rsolphomolybdic  acid,  HsMoSi. 
r^edpitate.    Insol.  in  HsO,  alcohol,  ether, 
sy  and  acetic  acid. 

DeocHnp.  slowly  by  hot  HtSOi.  Sol.  in 
rm  KOH+Aq.  and  cold  KsS+Aq.  Not 
adced  by  cold  KSH+Aq,  but  dissolves 
warming.    (KrOss,  B.  17.  1773.) 

ilphomolybdate. 


(NH4)iSfoS». 
^ery  si.  sol.  in  cold,  more  easfly  in  hot 
>.     Insol.  in  NH40H+Aq.     (BerseUus.) 

[om 1  BaMoSi. 

laol.  in  boiling  HsO  or  dil.  HCl+Aq. 
rxdiua.) 

anm . 

iffioultly  sol.  in  HsO.     (Benelius.) 


Lifhiom  persulphomolybdate. 

SI.  sol.  in  cold,  easily  sol.  in  hot  HsO. 
(Berselius.) 

Magnesitun  ■   ■    ■. 
Insol.  precipitate.    (Berselius.) 


Nickel 

Ppt. 
separates  in  24  hours. 


Ppt.    Sol.  in  KsMoSi+Aq.  from  which  it 
(Benelius.) 


Potassiimi ,  KsMoS*. 

Almost  insol.  in  cold,  more  sol.  in  hot  HsO. 
Insol.  in  cold  KOH+Aq.    (Benelius.) 

Potassium  hydrogen ^  KHMoSf. 

Sol.  in  HsO.    (KrtUB.) 


Sodhmi ,  NasMoSi. 

1^.  soL  in  cold,  easily  in  hot  HsO. 
selius.) 


(Ber- 


Sodium  hydrogen  • 

(KrQss.) 


-,  NaHMoSi. 


Persulphomolybdic  add,  HMoSf. 

Sol.  in  HsO.    (Hofmann,  Z.  anorg.  1806, 
12.  59.) 


— ,  NH4MoS|-fHsO. 
SI.  sol.  in  HsO  and  in  alcohol  with  deoomp. 
(Hofmann.) 


Cieshmi ,  CsMoSi 

Almost  insol.  in  HsO. 


(Hofmann.) 


recipitate.    (Benelius.) 


9oL  in  Fe  salts+Aq,  but  sol.  in  KsMoSi+ 
CBerselius.) 


^  - 


Potassium ,  KMoSi. 

Sol.  in  HsO.    (Hofmann,) 

ThaUium ,  TlMoSi. 

Insol:  in  HsO.    (Hofmann.) 

Sulphonosmic  acid. 

Potassium  sulphonosmate, 
7KsO,  4080,,  10  SOs. 

Sol.  in  HsO.    (Rosenheim,  Z.  anorg. 
21.  127.) 

-f3HsO.    Sol.  in  HsO.    (Rosenheim.) 

4-7HsO.    Easily  sol.  in  HiO;  decomp.  in 
aq.  solution  at  70^.    (Rosenheim.) 

llKsO,  40sO,,  14SOs-h7HsO.    SoL  in  H,0. 
(Rosenheim.) 

Sodium  sttl^ionosmate, 

3Na,0,  OsOs,  4SOs4-6H,0. 
Easily  sol.  in  HsO;  decomp.  in  aq.  solution^ 
(Rosenheim.)  Digitized  by  ^OOglC 
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SULPHOPALLADIC  ACID 


Sulphopalladic  acid. 

Potasshim  palladious  sulnhopalladate,  KsS, 
PdA  PdS,=K,Pd,S4. 
Insol.  in  HsO.    Moderately  cone.  HCl+Aq 
dissolves  out  K  without  evolution  of  HiS. 
(Schneider,  Pogg.  141.  526.) 

Silver  sulphopalladate,  AgiPdSi. 
(Schneider.) 

Silver    palladious   solphopalladate,    AgiS, 
Pd^,  PdS,=Ag,PdA. 
Extraordinarily  stable.    (Schneider.) 

Sodhun  solphopalladate,  NatPdSt. 

Slowly  sol.  in  H2O.     Insol.  in  alcohol. 
(Schneider,  Pogg.  141.  520.) 


Sulphophosphide  of  M. 
See  M  phosphosolphide. 


a(OH), 


Cadmium  sulphophosphate,  CMs(PS4>3. 

Insol.  in  HfO,  alcohol,  ether,  beniene, 
CS,,  and  HC2H,0,.  Deoomp.  by  hot  Ha+ 
Aq.  V&rv  si.  attacked  by  dil.  H,S04+Aq. 
Slowly  sol.  in  hot  HNO|.  rapidly  in  aqua  regia 
(Glatzel,  Z. 


or  hot  cone.  HtS04. 
186.) 


anorg.  4. 


Suiphophosphamic  acid,  PS^^g;'(?). 
See  Thiophosphamic  add. 

OH 
Suiphophosphodtamic  &ci<i9  PS(NHs)f^^^' 
See  Thiophosphodiamic  add. 

Sulphophospho^rtamide,  PS(NHs)i. 
See  Thlophosphoryl  ^namide. 

Suiphophosphoric  acid,  HiPSOs. 
See  Thiophospboric  add. 
H»PS4.    Known  only  in  its  salts. 

Ammonium  sulphophosphate,  (NH4)tPS4. 

Stable  in  the  air.  (Ephraim,  B.  1911, 
44.3408.) 

Antimony  sulphophosphate,  SbPS4. 

Insol.  in  HjO,  alcohol,  ether,  CSj,  HC1+ 
Aq,  dil.  Hj|S04+Aq,  (XH«,  or  HC,H,0,. 
Decomp.  by  boiling  with  done.  HNOi-f-Aq, 
HtS04,  aqua  regia,  KOH,  NaOH  or  NH4OH 
-hAq.     (Glatzel;  B.  24.  3886.) 

Arsenic  sulphophosphate,  ASPS4. 

Insol.  in  HjO,  alcohoL  HCl-j-Aq,  etc.  De- 
oomp. by  warm  HNOi,  aqua  regia,  dil. 
HjSO*;  also  sol.  in  KOH  or  NH40H-hAq. 
(Glatzel,  Z.  anorg.  4.  186.) 

Barium  sulphophosphate,  Bai(PS4)2+xH20. 
(Ephraim,  B.  1911,  44.  3409.) 

Bismuth  sulphophosphate,  BiPS4. 

Insol.  in  H2O.  alcohol,  ether,  CS2,  benzene, 
HC2Ha02.  or  dil.  H,S04+Aq.  Decomp.  by 
boiling  HCl-hAq,  cone.  H2SO4,  HNC),,  or 
aqua  regia:  also  by  NaOH,  KOH,  or  NH4OH 
-fAq.    (Glatzel,  Z.  anorg.  4. 186.) 


Cuprous  sulphophosphate,  CU1PS4. 

Insol.  in  H2O,  alcohol,  etc.;  also  in  HG  or 
dil.  H2S04+Aq.  Decomp^  by  HNO^,  soua 
r^ia,  etc.,  not  by  KOH  or  NaOH -hAq 
(Glatzel.) 

Ferrous  sulphophosphate,  Fei(PS4)2. 

Insol.  in  H2O.  alcohol,  ether,,  etc.;  insoL  is 
HCl  or  hot  dil.  H2S04+Aq.  Deoomp.  by 
HNO»,  aqua  rena,  or  cone.  HjS04.  Not 
attacked  by  KOH  or  NH40H-hAq.  (Glal- 
zel.) 

Lead  sulphophosphate,  Pbs(PS4)2. 

Insol.  in  H2O,  alcohoL  etc.  Deoomp.  by 
warm  HCl-fAq,  cone.  HNOi+Aq;  not  at- 
tacked by  NH40H+Aq;  si.  deoomp.  by  KOH 
-hAq.    (Glatzel.) 

Manganous  sulphophosphate,   Mnt(PS4)z 

Insol.  in  H2O,  alcohol,  ether,  bensene,  OS;, 
or  HC2H,02.  Not  attacked  by  HQ+Aq. 
Sol.  in  HNOi  or  aqua  regia,  witn  separatioo 
of  S.  Not  attacked  by  dil.  HjS04+Aq. 
(Glatzel,  Z.  anorg.  4.  186.) 

Mercuric  sulphophosphate,  Hga(PSJs. 

Insol.  in  H2O,  alcohol,  etc.;  also  in  HG, 
dil.  HNOa,  or  H2S04+Aq.  Not  attacked  by 
cone.  HNOi  or  aqua  regia:  easily  soL  in 
HN0,-hBr2-hAq.      (Glatzel.) 

Nickel  sulphophosphate,  Nij(PS4)2. 
As  the  ferrous  salt.    (Glatzel.) 

Potassium  sulphophosphate,  K»PS4-hH|0. 

Easily  sol.  in  H2O.  (Ephraim,  B.  1911, 41 
3407.) 

Silver  sulphophosphate,  AgsPS4. 

Insol.  in  H2O,  alcohol,  etc.;  also  in  HCl 
HNO,.  or  dil.  H2S04-fAq.  Decomp.  by 
cone.  H2SO4,  and  aqua  regia.    (GlatzeL) 

Sodium  sulphophosphate,  Na»PS4+8H20. 

Decomp.  by  H2O. 

Sol.  in  Na,S+Aq.  (GUtzel,  Z.  anort 
1905,  44.  65.) 

Thallous  sulphophosphate,  T1«PS4. 

Insol.  in  H2O,  alcohol,  etc.  SoL  in  HC 
dil.  H,S04-fAq,.  etc.  Not  attadced  by 
NH40H-f  Aq;  si.  deoomp.  by  oonc  KOH- 

'^^  " VC 


Aq.    (Glatz^rti^edbyV^OOgie 
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Tin  (stannous)  suli^iophospliate,  Sni(PS4)f. 

IdsoI.  in  HsO,  aloohoL  etc.    Insol.  in  dil. 

H,S04  or  HCl-f  Aa.    Decomp.  by  HNO,-f 

Aq,    aaua   regia,    NH4OH,    or   KOH-|-Aq. 

Zinc  sulphophosphate,  Zni(PS4}2. 

Insol.  in  H2O,  alcohol,  ether,  etc.  Sol.  in 
HCl-hAq  or  dil.  H,S04+Aq.  Easily  at- 
tacked by  KOH+Aq;  si.  decomp.  by  NH4OH 
-hAq.    (Glatzel.) 

Solphopyrophosphoric  acid. 

Aluminum  sulphopyrophosphate,  AltPsSj. 

Decomp.  in  moist  air. 

Violently  decomp.  by  HiO  or  acids.  (Fer- 
rand,  A.  ch.  1899,  (7)  429.) 


Cadmium ,  CMjPjSy. 

Deoomp.  in  moist  air. 
Not  attacked  by  cold  acids. 


(Ferrand.) 


Cliiomium ,  CtiPiSt. 

Deoomp.  in  moist  air. 

Not  readily  attacked  by  acids.    (Ferrand.) 

Cuprous ,  CU4P1S7. 

Not  attacked  by  cold  H2SO4  or  boiling 

HCl.    (Ferrand.) 

Sol.  in  hot  cone.  HNO|.    (Ferrand.) 

Sol.  in  alkalies,  and  in  all  adds  except  HCl. 

(Ferrand,  C.  R.  1896,  122.  886.) 

Ferrous ,  FejPfS?. 

Insol.  in  cold  adds. 

SI.  attacked  by  boiling  HCl  or  hot  KOH+ 

Decomp.  by  fused  KOH.  (Ferrand,  A. 
ch.  1899,  (7)  17.  410.) 

Lead ,  PbjPtSr. 

Not  attacked  by  cold  HNOi.    (Ferrand,) 

Mercurous ,  Hg4p8S7. 

Decomp.  by  moist  air  or  hot  HNO|.  (Fer- 
rand.) 

Almost  insol.  in  adds:  decomp.  by  HsO 
and  moist  air.  (Ferrand,  C.  R.  1896,  122. 
888.) 

Wickel ,  Ni,P,S7. 

Deoomp.  by  "HfO  and  by  cone.  HNO|  at 
150**  in  a  s^ed  tube.  (Ferrand,  A.  ch. 
1899,  (7)  17.  418.) 

Silver ,  Ag«P,S7. 

Not  decomp.  by  HiO. 

Decomp.  by  aqua  reda. 

Not  attacked  by  HNO,.     (Ferrand.) 

Zinc ,  Zn,P,S7. 

Decomp.  in  moist  air. 
Deoomp.  by  HiO.  v 


Violently  attacked  by  cold  HNO|.  (Fer- 
rand.) 

Sulphophosphorous  acid, 
H 
HJ>SO,=SPOH(?). 
OH 
See  Thiophosphorotts  add. 
H|PS|.    Known  only  in  its  salts. 

Aluminum  sulphophosphite,  Ali(PSi)t. 

Very  unstable. 

Decomp.  in  the  air.  (Ferrand,  C.  R.  1896, 
122.  622.) 

Barium  sulphophosphite,   Bat(PSi)t+xHtO. 

Sol.  in  dil.  acids. 

Insol.  in  alcohol.  (Ephraim,  B.  1911,  44. 
3412.) 

Chromous  sulphophosphite,  Cri(PSi)f. 

Easily  attacked  by  hot  cone.  HNOi  or 
aquaregia. 

Decomp.  by  boiling  NaOH-f-Aq.  (Fer- 
rand, A.  ch.  1899,  (7)  17.  419.) 

Quite  stable  in  moist  air;  very  slowly  at- 
tacked by  adds.  (Ferrand,  C.  R.  1896,  122. 
622.) 

Cuprous  sulphophosphite,  CutPSs. 

Not  attacked  by  H2O  or  hot  cone.  HCl. 

SI.  attacked  by  cold  fuming  HNO». 

Violently  attacked  bv  HNOj,  aqua  regia 
and  boiling  cone.  H3SO4 

Not  attacked  by  boiling  NaOH-f-Aq. 
(Ferrand,  A.  ch.  1899,  (7)  17.  398.) 

Fairly  stable*  decomp.  by  damp  air.  (Fer- 
rand, C.  R.  1896, 122.  621.) 

Iron  (ferrous)  sulphophosphite,  Fei(PSi)2. 

Verv  stable  and  resists  the  action  of  alkalies 
and  acids.    (Ferrand,  C.  R.  1896.  122.  622.) 

Insol.  in  cold  adds  or  hot  NCI. 

Sol.  in  hot  fuming  HNO». 

Insol.  in  hot  40%  KOH-j-Aq.  (Ferrand, 
A.  ch.  1899,  (7)  17.  412.) 

Mercuric  sulphophosphite,  Hgs(PSi)3. 

Decomp.  in  moist  air. 

Not  attacked  by  cold  HNO|.  Decomp, 
byhotHNOa.    (Ferrand.) 

Unstable  in  the  air. 

Very  slowly  attacked  by  acids.  (Ferrand, 
C.  R.  1896, 122.  622.) 

Nickel  sulphophosphite,  Ni}(PSi)t. 
Unstable  in  the  air. 
Attacked  slowly  by  HNO,.    (Ferrand.) 

Silver  sulphophosphite,  AgsPSt. 

Insol.  in  most  reagents.  (Ferrand,  C.  R. 
1896,  122.  622.) 

Not  decomp.  by  HjO. 

Not  easily  attacked  by  adds.  (Ferrand, 
A.  ch.  1899,  (7)  17.  414.)yV^OOgie 
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Sodium  sulphophosphite,  NatPSi+xHtO. 

Very  sol.  in  H|0,  probably  with  deoomp. 
(Ephraim,  B.  1911,  44.  3410.) 

Zinc  sulphofihosphite,  Znt(PSi)t. 

Deoomp.  in  moist  air. 

SI.  attacked  by  H,0. 

Deoomp.  by  HNOj.  (Ferrand,  A.  ch. 
1899,  (7)  17.  422.) 

Vc9y  unstable  in  the  air,  and  attacked 
violently  by  adds.  (Ferrand,  C.  R.  1896, 
122.622.) 

Sulphoplatinic  acid,  HtPtiSe. 

Insol.  in  HtO,  but  deoomp.  on  air. 
(Schneider,  Pogg.  188.  604.)  • 

HiPtaSe.  Insol.  in  HtO,  but  decomp. 
v^  rapidly  on  air.    (Schneider.) 

Copper  sulphoplatinAte,  2CuS,  2PtS,  PtSt. 

Insol.  in  HtO.  HCl,  HNOt,  or  aqua  repa, 
dissolve  out  part  of  the  Cu.  (Schneider, 
Pogg.  189.  661.) 

Lead  sulphopUtinate,  2PbS,  2PtS,  PtSt. 

Insol.  in  hot  or  cold  HtO  or  HCl-fAq. 
HNOt+Aq  dissolves  out  Pb  partly;  aqua 
regia  dissolves  completely  with  difnculty. 
(Schneider,  Pogg.  189.  662.) 

Mercuric    sulphoplatinAte    chloride,    2HgS, 
2PtS,  PtSi72HgClt. 
Insol.  in  HtO:  not  attacked  by  HCl-l-Aq, 
and  only  partially  sol.  in  boiling  aqua  regia. 
(Schneider.) 

Potassium  sulphoplatinate,  KtPtiSe. 

Insol.  in  H,0.  HCl+Aq  dissolves  out  K 
without  evolution  of  HtS. 

C>)mpo6ition  its  potassium  platinous  sul- 

Phoplatinate,  K,S,  3PtS,  PtSt.     (Schneider, 
0^.  188.  604.) 
KtPtSt. 

Sflver  sulphoplatinate,  2AgsS,  2PtS,  PtSt. 
Insol.  in  HtO  or  HCl+Aq.  HNO|+Aq 
dissolves  out  Ag  on  warming.  Aqua  regia 
decomp.  with  fonnation  of  AgCl.  (Schnei- 
der, Pogg.  188.  664.) 

Sodium  sulphoplatinate,  Na4PttS«-2NatS, 
2PtS,  PtSt. 

Decomp.  by  hot  HtO,  with  residue  of 
PtSt.    (Schneider.) 

NatPt,S.=Na,S,  PtS,  2PtSt.  Insol.  in 
HtO.    (Schneider,  J.  pr.  (2)  48.  418.) 

Thallium  sulphopUtinate,  2n2S,  2PtS,  PtSt. 
Insol.  in  cold  HtO.    Dil.  acids  dissolve  out 
all   the  thallium.     (Schneider,    Pogg.    188. 
626.) 


Sulphoplatinous  acid,  HtPtSt. 

Known  only  in  solution  in  HtO,  wlddi 
soon  decomposes.  (Schneider,  J.  pr.  (2) 
48.424.) 

Sodium  sulphoplatinite,  NatPtSt. 

Sol.  in  HtO  with  decomp.  (Schneider,  J. 
pr.  (2)  48.  420.) 

H4Nat(PtSt)i.  Sol.  in  HtO.  from  which  it 
is  pptd.  by  alcohol.    (Schneider.) 

Sulphoselenantimonous  acid. 
See  Selenosulphanthnonous  acid. 

Sulphoselenarsenic  acid. 
See  Sdenosulphartenic  add. 

Sulphoselenostannic  acid. 
See  Selenosulphostannic  add. 

Sulphoselenozyarsenic  acid. 
See  Selenosulphoxyarsenic  add. 

Sulphoselenjl  chloride,  SSeOtCl4. 

Deliquescent;  decomposed  by  HtO.  (Claat- 
niteer,  B.  11.  2007.) 

A/etosulphosilicic  add. 

Sodium  metosulphodlicate,  Nat^Si. 

Decomp.  by  HtO.  (Hempel,  Z.  anon. 
1900,  28.  41.) 

Sulphostannic  add,  HtSnSi. 

Ppt.    (KOhn,  A.  84.  110.) 

Does  not  exist.  (Storch,  W.  A.  B.  18. 
2b.  236.) 

Ammonium    sulphostannate,    (NHOiS, 
3SnSt-f6HtOr 

Easily  sol.  in  HtO,  and  easily  decoiKq>. 
(Ditte,  C.  R.  96.  641.) 

(NH4),&iS,+3HA  and  +7H,0.  De- 
comp. by  acid.  (Stanek,  Z.  anoi^g.  1898, 17. 
124.) 

Barium  sulphostaniiate,  BaSnSt+8H^. 
Sol.  in  cold  HtO.    (Ditte,  C.  R.  96.  641.) 

Caldum  sulphostannate,  2CaS,  SnSt+14H/). 
Sol.  in  HtO.    (Ditte,  C.  R.  96.  641.) 

TetrajlLtLtinous  sulphoatannate,  4PtS,  SdS». 
Not  deoomp.  by  adds.    (Schneider,  J.  pr. 

(2)  7.  214.) 

Platinum  notassium  ■nlphoitinnata,  SPtS, 

KtS,tot. 
Insol.  m  cold  HtO.    Dil.  HCl  or  HCtHA 
+Aq  dissolves  out  all  the  potaanum.    (Sch- 
neider, Pogg.  l^flzlf^.L,OOgie 
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PUtinum    sodium     solDhostaiuute.     3PtS. 

Na,S,  SnS,. 

Insol.  in  cold  HiO.  (Schneider,  Pogg.  186. 
109.) 

Potasstmn  sulphostannate,  KsSnSi. 
SoLinHiO.    (KOhn,  A.  84. 110.) 
-h3H,0.    CDitie,  C.  R.  95.  641.) 
KJSnS4+4H,0.     Sol.  in  H,0:  pptd.  by 

alcohol.    (Weinland,  Z.  anorg.  1898, 17.  419.) 

Sodium  sulphostamiAte,  NasSnSi+2H20. 
SI.  sol.  in  H,0.    (KOhn,  A.  84. 110.) 
-h3HiO.    (Ditte,  C.  R.  96.  641.) 
-hTHtO.    Sol.  in  HjO.    (Hdring,  Zeitsch. 

Hiarm.  1861.  120.) 
Na4SnS4-fl2HA   Melts  in  crystal  H,0  on 

heating.    Very  sol.  in  HtO.    (Ktflm.) 

Stroiitiam  sulphostumate,  SrSnSt+12H20. 
SoL  in  H,0.    (Ditte,  C.  R.  95.  641.) 

Thanhmi  talphostKniiate,  Tl^SnSf. 

Ppt.  Practically  insol.  in  H|0.  (Hawley, 
J.  Am.  Chem.  Soc.  1907,  29.  1011.) 

i>i8tilphoperstilphiiric  acid. 

Sodium  disnlphopersulphate,  NasS40t. 

Sol.  in  HjO.  Cryst.  in  cold  with  2HjO. 
(Villiers,  C.  R.  106.  851,  1354.) 

Contains  4H  more  and  is  sodium  tetra- 
thionate,  NaS^,,  2HjO.  (ViUiers,  C.  R. 
108.  402.) 

Sulphotelluric  acid. 

M ercuxous  sulphotellurate,  3HgiS,  TeSt. 
Ppt. 

Mercuric ,  3Hg8,  TeS,. 

Ppt.     (Berselius.) 

Potusium ,  KtTeS4. 

Sol.  in  HjO.    (Oppenheim,  J.  pr.  71.  279.) 

Sodhnn  — — — . 
Sol.  in  H/).    (Oppenheim.) 

SttlphoteUurous  acid. 

Aounofiium  talphotellurite,  3(NH4)tS,  TeSt. 
Deoomp.  on  air.    Sol.  in  H/). 

Baritmi     *    ■. 
Very  slowly  sol.  in  HjO. 

Calciam . 

Somewhat  sol.  in  H/). 

Cerium     ■ 
InsoL  ppt. 


CotMdt  sulphotellurite,  CoiTeSt. 
Ppt. 

Copper ,  CuiTeS*. 

Pi)t. 

Ferrous . 

Ppt. 

Ferric . 

Ppt. 

Lead . 

Ppt. 

Lithium . 

Sol.  in  HfO. 

Magnesium . 

Sol.  in  H/)  and  alcohol. 

Mimganous . 

Ppt. 

Potasshmi ,  3K,S,  TeS,. 

Sol.  in  H^. 

Sflver ,  3Ag,S,  TeS,. 

(Berselius.) 

Sodium . 

Sol.  in  HjO. 

otrontium        '. 
Sol.  in  HiO. 


Zinc  — 
Ppt. 


-,  3ZnS,  TeS,. 
(Bersehus.) 


Sulphotungstic  acid. 

Ammonium  sulphotungstate,  (KR^tWBt. 

Very  dehquescent.  Easily  sol.  in  H,0,  and 
still  more  easily  fn  NH40H+Aq.  (Corleis. 
A.  232.  244.)  ^   4      v     j^ 

More  sol.  in  pure  HjO  than  in  HjO  acidifiS 
with  HCl.  Decomp.  slowly  on  air.  |(Ber- 
selius.) 

Barium . 

Sol.  in  BaS-f  Aq. 

Cadmhmi ,  CMWS4. 

Ppt.    (Berselius.) 

Calcium .. 

Sol.  in  H^  and  alcohol.    (Berselius.) 

Cohalt ,  C0WS4. 

SI.  sol.  in  HjO.    Digitized  by  Google 
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Copper  sulphotungstate,  CUWS4. 
Ppt. 

Glucinum ,  GIWS4. 

Sol.  in  HjO(?). 

Ferrous ,  FeWS«. 

Sol.  in  HjO. 

Ferric . 

Ppt. 

Lead ,  PbWS^. 

Ppt.     (Berzelius.) 

Magnesium ,  MgWSi. 

Easily  sol.  in  H^  or  alcohol. 

Manganous ,  MnWS4. 

Sol.  in  HsO.    (Berselius.) 

Mercurous . 

Ppt.    (Berzelius.) 

Mercuric ,  HgWS*. 

Ppt.     (Berzelius.) 

Nickel ,  NiWS*. 

Ppt.    (Berzelius.) 

Potassium ,  KjWSi. 

Sol.  in  H^.  Alcohol  precipitates  from 
aqueous  solutions,  but  is  not  entire^^  insoL 
in  alcohol.    (Berzelius.) 

Very  sol.  in  H/).'    (Corleis,  A.  232.  264.) 

Potassium nitrate,  K,WS4,  KNO,. 

Very  sol.  in  cold  or  hot  HjO,  from  which 
it  is  precipitated  by  alcohol.     (Berzelius.) 

Potassium    tungstate,    KsWOtSs  = 

K,WS4,  K,W04. 

Easily  sol.  in  HjO.  Not  precipitated  by 
alcohol.     (Berzelius.) 

Is  potassium  /risulphotungstate,  KtWOSj, 
which  see.    (Corleis,  A.  232.  244.) 

saver ,  Ag2WS4. 

Ppt.     (Berzelius.) 

Sodium ,  NajWS4. 

Very  sol.  in  HjO;  less  sol.  in  alcohol.  (Ber- 
zelius.) 

Very  dehquescent.    (Corleis,  A.  232.  264.) 

Strontium •. 

Sol.  in  HA  and  in  SrS+Aq. 

Stannous ,  SnWS4. 

Ppt.     (Berzelius.) 

Stannic ,  SnWS*. 

Ppt.     (Berzelius.) 


Zinc  sulphotungstate,  ZnWS4. 

Sol.  in  H^  with  subsequent  pptn.  (Qa- 
zelius.) 

A/onosulphotungstic  acid. 

Potassium  monosulphotongstate, 

K,WOS-f-HiO. 

Deliquescent  in  moist  air.  Very  0OL  in 
Hrf).    (Corleis,  A.  232.  244.) 

Disttlphotungstic  acid. 

Ammonium  disulphotungstate,  (NH4)sW0|Ss. 
Sol.  in  H^  and  alcohol.    (Berselius.) 
Decomp.  easily  when  moist.     (Corleis,  A. 

232.  264.) 

Tnsulphotungstic  acid. 

Potassium     /rtsulphotungatate,     KsWOSs+ 
H,0. 

Hygroscopic.  Effloresces  on  dnr  air  and 
easily  decomposed.  Easily  sol.  in  EljO.  (Cor- 
leis, A.  282.  244.) 

Sulphovanadic  acid,  VtO»,  3SOs+3HiO. 

See  Vanadioaulphuric  add,  am/  Sulphate, 
▼anadium. 

Sulphovanadates. 

Alkali  sulphovanadates  are  sol.  in  H3O. 
Ca,  Sr,  and  Ba  sulphovanadates  are  si.  soL  in 
HiCX  and  all  other  sulphovanadates  are  insoL 
in  HiO.    (Berzelius.) 

Ammonium  sulphovanadate,  (NH4)|VS4. 

Easily  sol.  in  HjO.  Very  si.  sol.  in  wrnc 
NH4SH-|-Aa.  Insol.  in  ether,  CS,,  or  CHCl*. 
(KrOss  and  Ohnmais,  A.  263.  46.) 

See  also  Sulphoxynmadic  add. 

Sodium  pentosulphopyro¥anadate,  Na4V|0jS». 
Hydroscopic;  sol.  in  HjO  with  rapid  de- 
comp.   (Locke,  Am.  Ch.  J.  1898,  20.  375.) 

Sulphozyantimonic  add. 

Potassium  sulphozyantimQnate,  KsHSbCVS 
+2H,0. 
Sol.  in  hot,  less  sol.  in  cold  HjO.    Deoomp. 
by  cold  HtO.    (Weinland  and  Gutmann,  Z. 
anorg.  1898,  17.  414.) 

Sulphozyarsenic  acid,  HiAsOtS. 

Known  only  in  aqueous  solution.  (McCay, 
Am.  Ch.  J.  10.  4590 

Ammonium  monosulphozyarsanate, 
(NH4)*AsSO,-h3H,0. 
Decomp.  in  the  air:  sol.  in  H|0,  deootnp.  00 
boiling.    (Weii^^^^^»^1009.) 
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Very  sol.  in  HiO;  inaol.  in  alcohol  :decomp. 
in  aq.  solution  and  also  in  the  air.  ( Weinland, 
Z.  anorg.  1897, 14.  53.) 

Deoomp.  in  the  air.  (McLauchlan,  B. 
1901,  84.  2166.) 

Ammonium  hydrogen  monosulphozyarsenate, 
(NHOiHAsSO,. 
Ppt.    (McLauchlan,  B.  1901,  34.  2168.) 

Barinm  monosulphoxyarsenate,  BaHAsOi+ 
lOHjO. 

(Preis,  A.  257.  184.) 

Ba,(AsS0,),-h6H,0.  Ppt.  (Weinland,  Z. 
anoiK.  1897,  14.  54.) 

Barium  disulphozyarsenate,  Bai(A8S20i)3+ 
4H,0. 

Ppt.    (Preis,  A.  257.  185.) 

-hSHfO.  (Weinland  and  Rumpf,  Z.  anorg. 
1897,  14.  64.) 

Barium  potassium  /rtsulnhozyarsenate, 
KBaAsS,0+7H,0. 
Ppt.    (McCay,  Z.  anorg.  1904,  41.  469.) 

Barium  sodium  monosulphozyarsenate, 
BaNaAsS0,-h9H,0. 
Ppt.    (Weinland,  Z.  anorg.  1897,  14.  55.) 

Barium  sodhun  sulphoxyarsenate, 
Ba7Na*As»07Si4-hl2H,0. 
(McCayandFo8ter,Z.  anorg.  1904, 41.  467.) 

Calcium  /rtsulphozyarsenate,  Cas(AsSsO)2  + 
20H,0. 

Pi)t.  (McCay  and  Foster,  Z.  anorg.  1904, 
41.463.) 

Potassium  monosulphozyarsenate,  KtAsSOi. 

Hydroscopic.  (Weinland,  B.  1896,  29. 
109.) 

SoL  in  cone.  KOH-f-Aq,  free  from  carbon- 
be;  very  hyd 
1897,  14.  51.) 

Potassium  hydrogen  monosulphozyarsenate, 
K,HAsS0,-f2MH,0. 

Very  hygroscopic.  (Weinland  and  Rumpf, 
Z.  anorg.  1897,  14.  59.) 

KHsAaSOi.  Sol.  in  HsO;  solution  slowlv 
deoomp.  on  standing.  (McCky,  Am.  Ch.  J. 
10.450.) 

Fonnula  given  by  Bouquet  and  Cloez  (A. 
eh.  (3)  IS.  44)  is  K,H4As^.0». 

Potassium  dtsulphozyarsenate,  K»AsSi02+ 
lOH/). 
Very    hydroscopic;    decomp.    by    HjO. 
(Weinland,  Z.  anorg.  1897, 14.  63.) 

Potassium   ^risulphozyarsenate,   KiAsSsO+ 
7H,0. 
Yellow  oil  which  cryst.  at  —20**.    (McCay 
and  Foster,  Z.  anorg.  1904,  41.  468.) 


ate;  very  hydroscopic.    (Weinland,  Z.  anorg. 
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Sodium  monosulphoxyarsenate,  NasAsSOi+ 
I2H2O. 

Easfly  sol.  in  H2O.  (Preis,  A.  257.  180.) 
(McLaughl^,  B.  1901,  34.  2170.) 

Sol.  in  H,0.   (Weinland,  B.  1896, 29. 1009.) 

SI.  efflorescent.  Insol.  in  alcohol.  (McCay, 
Z..anorp.  1902.  29.  42.) 

Sol.  m  NaOH-hAq;  decomp.  by  boiling 
with  cone.  NaOH.  (Weinland,  Z.  anorg. 
1897,  14.  49.) 

Sodium  hydrogen  moTiosulphozyarsenate, 
NaHsAsSOi. 

Decomp.  by  HjO;  insol.  in  alcohol.  (Wein- 
land, Z.  anorg.  1897,  14.  58.) 

NaJIAsS0,+8H,0.  Easily  sol.  in  H,0. 
(Preis.) 

Sodium  </t8ulphoxyarsenate,  NasAsS203+ 
lOHjO. 

Easily  sol.  in  HjO.    (Preis.) 

Sol.  in  H,0;pptd.  by  alcohol.  (McCay,  B. 
1899,  32.  2472.) 

Not  decomp.  by  boiling  NaOH-fAq. 
(Weinland,  Z.  anorg.  1897.  14.  62.) 

Insol.  in  alcohol.  (McCay,  Z.  anorg.  19(X), 
25.  461.) 

-hllHjO.  (McLaughlan,  B.  1901,  34. 
2170.) 

Insol.  in  alcohol.  (McCay,  Z.  anorg.  1902, 
29.46.) 

Sodium    /nsulnhozyarsenate,     NatAsS|0+ 
11H,0. 
Decomp.  by  HjO.     (McCay  and  Foster, 
Z.  anorg.  1904,  41.  454.) 

Sodium      /nsulphozy^iarsenate,      AsiOsSi, 
3Na,0-h24H,0. 
Easily  sol.  in  H,0.    (Geuther,  A.  240. 208.) 
2A82O2S,,    Na,0-f7H,0.     Sol.    in    H,0. 

(Nilson,  J.  pr.  (2)  14.  14.) 
Correct    composition    is    NaftAsi8Ss407+ 

30H,0.    (Preis.) 

Sodium    sulphozyarsenate,    Na8Asi8Ss407+ 
30H,O = 4Na,0,      6As,S,,      SAbSaO + 
30H,O. 
Decomp.  by  H,0.    Sol.  in  NH4OH  or  KOH 
-hAq^    f ft^,  A.  257.  187J 

» Sodium  oxy^nsulpharsenate  of  Nilson. 

Sodium  pen/osulphozyte^arsenate, 
Nai,As4S»On-h48H,0. 
Less  sol.   in  HtO  than  other  sulphoxy- 
arsenates.    (Preis.) 

Sodium  strontium  /rtsulnhozyarsenate, 
NaSrAsS,O+10H,O. 

19M^!w2  )^^'^^i*^^^5^^^^^^'^'^* 
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rrisulphozyazotic  acid,  ON(SO,H),. 

Known  only  in  its  salts.  (Glaus,  A.,  168. 
62an(il94.) 

Has  the  formula  (SOja),N<g>N(SO,H),. 

(Raschig,  A.  241.  161.) 

Potassium  /risulphozyazotate,  ON(SOtK)t+ 

H,0  =  (SO,K),N<g>N(SO,K),. 

Easilv  sol.  in  HiO  without  deoomp.,  even 
on  boilmg.    (Glaus,  A.  157.  210.) 

Sulphozyphosphorous  acid, 
H 
H,PS,0-OPSH(?). 
SH 
See  Thlophosphorous  add. 

Sulphozyvanadic  acid. 

Ammonium  pvroA^xasulpfaozyyanadate, 

SoLinHjO.    (KrOss  and  Ohnmais,  A.  268. 

53.) 

Potassium  pyroAexasulphozyyanadate, 
K4VAO+3H,0. 

Melts  in  crystal  H,0.  (KrQss  and  Ohn- 
mais.) 

KtV4S„0,-f  3H,0.  More  sol.  in  H,0  than 
preceding  oomp.    (K.  and  O.) 

Sodium  or/^o^rtsulphozyvanadate,   NaiVSiO 
+5H,0. 
Very  deliquesc€;nt,  and  easily  sol.  in  HsO 
Somewhat  sol.  in  alcohol.    (KrQss  and  Ohn- 
mais.) 

Sodium  or^Aomonosulphoxjnranadate, 
Na,VSO,-hlOH,0; 
Less  sol.  in  HsO  than  other  sulphoxyvana- 
dates.    (K.  andO.) 

Sulphur,  S. 

The  various  modifications  of  sulphur  have 
been  classified  in  many  different  ways,  and 
there  is  a  difference  of  opinion  as  to  whether 
certain  forms  are  true  allotropic  modifications 
or  not. 

The  data,  as  far  as  concerns  the  solubility, 
may  be  arranged  as  follows: — 

A.  Sol.  in  OSj.  1.  Rhombic,  octahedral,  or 
alpha  sulphur,  ordinarv  sulphur.  Easily 
sol.  in  GSi,  etc.  See  below  for  solubility  in 
various  solvents. 

2.  Prismatic,  monoclinic,  or  beta  sulphur. 
Sol.  in  CSj,  but  is  converted  into  A.  1.  Pris- 
matic sulphur  obtained  by  melting  brimstone 
is  not  wholly  sol.  in  GSs  on  account  of  admix- 
ture of  gamma  sulphur. 

Monoclinic  modification  is  more  sol.  than 
rhombic  in  GHGli,  ether  and  benzene.  (Meyer 
C.  G.  1908,  II.  481.) 


3.  Soft  sulphur,  milk  of  sulphur. 

4.  Amorphous  sol.  sulphur  ui  also  a  sepa- 
rate modification,  according  to  Bertfandet 

B.  Soft  sulphur,  obtained  by  strondy 
heating  and  quickly  cooling,  is  sol.  in  CSi, 
but  becomes  insol.  therein  by  repeatedly  dis- 
solving and  evaporating.  More  easily  sol. 
in  GSi  than  A,  1. 

G.  Ineol.  in  GSt.  1.  By  action  of  stroi^ 
light  on  S  in  GSt. 

2.  By  heating  to  b.-pt.,  cooling  suddenlj, 
and  allowing  to  stand  until  hard.  Has  beeo 
called  gamma  sulphur,  but  is  a  mixture  of 
V»  A,  4  and  Vt  insol.  S. 

3.  Insol.  S  in  flowers  of  sulphur.  God- 
verted  into  A.  1  by  standing  3  days  with 
alcohol. 

According  to  Berthelot  (A.  ch.  (3)  49.  430) 
there  are  only  two  varieties  of  8.  I.  "Oet*- 
hedral,"  II.    "Amorphous." 

I.  Octahedral.  Sol.  in  GS2.  Scarcely  acted 
upon  by  KHSOi-f-Aq.  Converted  by  oxidis' 
ing  agents  into  II. 

'II.  Amorphous.    Insol.  in  neutral  solvents, 
viz.  H/),  alcohol,  ether,  GSt,  etc. 

Sol.  with  tolerable  rapidity  in  KHSOi+Aq. 
B^  Ions  action  of  Na^S+Aq,  a  portion  h 
dissolved,  and  the  remainder  converted  into 
I.  Less  easil3r  oxidised  by  HNOi-hAq  than 
I.  Some  varieties  of  this  modification  are 
sol.  to  a  certain  extent  in  alcohol  and  ether, 
and  by  boiling  the  rest  of  the  sulphur  is  coo- 
vertea  into  I;  also  by  long-continued  con- 
tact with  cold  alcohol.  Berthelot  holds  that 
the  modification  is  chanjsed  before  dissolving. 
Solutions  of  the  alkalies,  alkali  salts,  and 
alkah  sulphides  change  insol.  into  soL  su^iir. 
(Berthelot.) 

Elastic  sulphur  obtained  by  pouring  mol- 
ten sulphur  at  a  temp,  of  over  ^O*'  into  H^ 
contains  35%,  or  more  of  a  modification  of  S 
which  is  insol.  in  GSf,  hot  or  cold,  but  soL 
in  absolute  alcohol;  this  modification  can 
be  converted  back  into  ord.  sulphur  by  heat- 
ing to  lOO*.  (Pelouie  and  Fremy.)  (5« 
G.  2.) 

This  modification  can  be  obtained  abo 
by  action  of  HGl  on  thiosulphates.  (Fordos 
and  G^Us.) 

The  soft  pasty  sulphur  obtained  by  deecxn- 
position  of^  Hj9  by  SOi  forms  an  afanost 
clear  emulsion  (pesudo-solution)  with  H^, 
from  which  it  is  pptd.  by  various  salts  ud 
substances  which  have  no  chemical  affini^ 
for  it.  23  pts.  S  combine  in  this  way  with 
100  pts.  HsO.  When  pptd.  by  saline  solo- 
tions,  some  of  the  S  remains  in  sohttioii. 
When  solution  is  exposed  to  the  Ili^t,  S 
gradually  separates  out;  also  on  boiling  the 
same  takes  place.  The  above  pseado«)io- 
tion  is  pptd.  by  mineral  adds,  and  the  pptd. 
S  may  still  be  dissolved  in  fresh  water,  if  not 
left  in  contact  for  some  time  with  the  add. 
Also  pptd.  by  K  salts,  with  loss  of  powv 
of  forming  pseudo-solutions.  Pptd.  by  NH« 
and   Na  salts  without  losing  that 
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Alkali   hydrates,    carbonates,    or   sulphides 
convert  it  into  insol.  S. 

The  solution  may  be  mixed  with  alcohol 
without  change.  Decomp.  by  lonjg  shaking 
with  napthha  or  oil  of  turpentine.  The 
pseudo-solution  combines  with  CSi,  forming 
an  emulsion  which  subsequently  decomposes. 
The  S  itself  is  only  partially  sol.  in  CSt. 
(Selmi,  J.  pr.  67.  49.) 

By  treatment  of  amorphous  "insoluble"  S 
with  CSt  or  (XU,  a  small  part  goes  into  solu- 
tion, the  amount  being  dependent  on  the  time 
of  contact  with  the  temp.,  and  nature  of  the 
solvent,  but  independent  of  the  amoimt  of 
the  solvent.  It  is  assumed  that  this  is  due 
to  a  partial  change  of  the  "insoluble"  into 
soluble  S.  (Wigand,  Z.  phys.  Ch.  1910,  75. 
235.) 

"DeUa"  sulphur.  Partly  sol.  in  HjO. 
(Debu&  Chem.  Soc.  6S.  18.) 

A  colloidal  form  wholly  sol.  in  HsO  exists, 
which,  however,  decomposes  very  easily. 
(Engd,  C.  R.  112.  866.) 

'  Black  sulphur,  Insol.  in  alcohol,  ether,  CSj, 
fatty  oils  even  at  200^  cold  alkah  hydroxides 
-f  Aq,  H1SO4,  HNOi,  or  aqua  regia.  (Knapp, 
J.  pr.  (2)  48.  305.) 

Green  modification.  Five  times  more  sol. 
than  ordinary  sublimed  sulphur  in  a  mixture 
oi  salicylalddiyde  and  benzene.  (Orloff,  C.  C. 
1902, 1.  1264.) 

The  following  data  relate  to  octahedral  or 
ordinary  sulphur  (A.  1) : — 

Sol.  m  warm  liquid  HiS  (Niemann);  warm 
P^t,  SBr,,  SCI,,  Br,,  NCI,,  BaS+Aq 
(Dtunas):  in  alcoholic  solution  of  K,S,,  but 
IS  repptd.  by  addition  of  H,0  to  sat.  solu- 
tion. 

Sol.  in  liquid  SO,. 

SoL  in  aqueous  solution  of  alkali  sulphates, 
espraally  when  hot.  SI.  sol.  in  boiling  cone. 
HSCN-fAq,  from  which  it  mostly  separates 
on  oooUng. 

Na,CO,-hAq  (5.6%  Na,CO,)  dissolves  no 
S  at  20*;  0.06776%  at  100^  (Pohl,  Dingl. 
197.  506.) 

The  solubilit3r  of  S  in  Na«3+Aq  between 
0*  and  50"*  diminishes  slif^htly  with  increase 
in  temp.,  but  increases  with  dilution  of  the 
solution,  having  its  largest  value  in  a  N/16 
solution  of  Na^+Aq  when  the  relation  of 
NftiS  to  dissolved  S  equals  about  1 : 4.  (KOs- 
ter.  Z.  anors.  1905,  48.  56.) 

sol.  in  AlBr,.  (Isbekow,  Z.  anorg.  1913, 
84.27.) 

InaoL  in  liquid  CO,.  (BOchner,  Z.  phys. 
Ch.  1906,  64.  674.) 

Sol.  in  liquid  NH,.  (Franklin,  Am.  Ch.  J. 
1886,  20.  822.) 

SoL  in  liquid  NH,.  1  gr.  S  is  sol.  in  3-4 
ccm.  liquid  NH,.   (Hugot,  A.  ch.  1900,  (7)  21. 

The  solubility  of  S  in  liquid  NH,  is  constant 
from— 23*  to— 84*  and  equals  39%.  (Ruff,Z. 
angew.  Ch.  1910,  28.  18SP0.) 


Solubility  in  liquid  NH,. 
(g.  S  in  100  g.  solution.) 


f 

8' 

f 

8 

—78 
—20.5 
0 

38.6 
38.1 
32.34 

16.4 

30 

40 

25.65 

21.0 

18.5 

(Ruff  and  Hecht,  Z.  anorg.  1911,  70.  62.) 

SI.  sol.  in  liquid  NO,.  (Frankland,  Chem. 
Soc.  1901,  79.  1361.) 

S,C1,  dissolves  66.74%  S  at  ord.  temp,  to 
form  a  liquid  of  1.7  g>.  gr.    (Rose.) 

Solubihty  of  S  in  o,Cl,  varies  according  to 
the  variety  of  sulphtu*  used.  Aten  has  pub- 
lished an  extendea  investigation  on  the  sub- 
ject, which  see  for  details.  (Z.  phys.  Ch.  1905- 
14, 64. 86. 124;  81. 268;  88. 443;  86. 1;  88. 321.) 

Solubility  in  SnCU. 

100  g.  SnCU  dissolve  at: 
99**       101**      110**      110** 
5.8  6.2        8.7       9.1  pts.  solid  S, 

112«  112**  121** 

9.4  9.9  17.0  pte.  liquid  S. 

(Gerardin.) 

Sol.  in  alkalies +Aq  with  decomp. 
Sol.  in  1926.7  pts.  absolute  alcohol  at  15**. 
(Pohl,  W.  A.  B.  6.  600.) 

Sol.  in  20  pta.  hot  nearly  absolute  alcohol,  lem  sol.  in 
weaker  alcohol.    (Laurosais.) 

Sol.  in  600  pta.  boilinjc  alcohol  of  40<*  B.  (Chevallier. 
J.  ch.  m^.  t.  587) ;  in  500  pta.  alcohol  (Meiasner) ;  200 
pts.  alcohol  (Pelouse  and  Fremy). 

1(X)  pts.  absolute  alcohol  dissolve  0.42  pt. 
at  b.-pt.,  and  0.12  pt.  S  at  16**:  100  pts.  ether 
dissolve  0.54  pt.  at  b.-pt.,  and  0.19  pt.  S  at 
16**;  100  pts.  bensene  dissolve  17.04  pts.  at 
b.-pt,  and  1.79  pts.  S  at  16**;  100  pts.  oil  of 
turpentine  dissolve  16.16  pts.  at  b.-pt.,  and 
1.35  pts.  S  at  16**;  100  pts.  CS,  dissolve  73.46 
pts.  at  b.-pt.,  and  38. 70  pts.  S  at  16**;  100  pts. 
naphtha  dissolve  10.56  pts.  at  b.-pt.,  and 
2.77  pts.  S  at  16**;  100  pts.  tar-oil  dissolve 
26.98  pts.  at  b.-pt.,  and  1.51  pts.  S  at  16**. 
(Payen,  C.  R.  84.  456.) 

100  pts.  absolute  methyl  alcohol  dissolve 
0.028  pt.  at  18.5**;  100  pto.  absolute  ethyl 
alcohol  dissolve  0.053  pt.  at  18.5**.  (de 
Bruyn.  Z.  phys.  Ch.  10.  781.) 

Solubility  in  amyl  alcohol. 
95**        110**        110** 
1.5         2.1  2.2  pte.  soUd  S, 

112**      112**      120**      131** 
2.6        2.7        3.0       5.3  pte.  liquid  S. 
(Gerardin,  A.  ch.  (4)  6.  134.) 

Quickly  sol.  in  12.5  pte.  ether.    (Favre.) 
100  pte.  bensene  dissolve  0.965  pt.  S  at  26**; 

100  pte.  bensene  dissolve  4.377  pte.  S  at  71**; 

100  pte.  toluene  dissolve  1.479  pte.  S  at  23**; 

100  pte.  ethyl  ether  dissolve  0.972  pt.  S  at 
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23.5'';  100  pts.  chloroform  diasolve  1.205  pts. 
S  at  22**:  100  pts.  phenol  dissolve  16.35  pts. 
S  at  174^;  100  pts.  aniline  dissolve  85.27  pts. 
S  at  130^    (Cossa,  B.  1.  139.) 

Solubility  in  benzene  at  t**.' 


t° 

K.  S  in  10  g.  of  solutioD 

15.17 
19.29 

0.1480 
0.1692 

(BrOnsted,  Z.  phys.  Ch.  1906,  55.  377.) 

A  mixture  of  S  and  toluene  separates  into 
two  layers,  containing  33  and  92.5%  S  re- 
spectively. (Haywood,  J.  phys.  Ch.  1897,  1. 
232.) 

CSi  dissolves  0.35  pi.  ordinary  sulphur; 
some  varieties  of  S,  however,  are  not  entirely 
sol.  in  CSi,  thus — 


°s 

li^ 

Variety  of  Sulphur 

8^- 

h^ 

i^ 

Octahedral,  from  Sicily 

0.335 

0.000 

Crystallised  in   dry   way,   re- 

cently prepared 

0.415 

0.029 

Do.,  prepared  8  years 

0.33 

0.004 

Do.,  prepared  9  years 

0.020 

Do.,  prepared  15  years 

0.051 

Red  needles,  recently  prepared 

0.382 

0.023 

Soft  yellow,            do. 

0.353 

Do.,  prepared  2  years 
Soft  red,  recently  prepared  . 

0.3i6 

0.157 

0.374 

0.157 

Do.,  prepared  5  years 

0.181 

Flowers  of  sulphur 

0.351 

0.113 

Do.,  another  sample 

0.234 

Roll  brimstone,  outside 

0.029 

Do.,  inside 

0.073 

(Deville,  A.  ch.  (3)  47.  99.) 

The  pt.  insol.  in  CSj  is  sol.  in  hot  absolute 
alcohol,  crystallising  on  cooling;  less  sol.  in 
chloroform  or  ether.    (Deville.) 

100  pts.  pure  CSj  dissolve  pts.  S  at  t**. 


t° 

Pt8.S 

t° 

Pu.  S 

—11 

16.54 

22 

46.05 

—  6 

18.75 

38 

94.57 

0 

23.99 

48.5 

146.21 

+  15 

37.15 

55 

181.34 

18.5 

41.65 

(Cossa,  B.  1.  138.) 

Neither  ordinary  stick  S  nor  flowers  of  S 
is  completely  sol.  in  CSj.  Pptd.  S  is  com- 
pletely sol.  m  5  pts.  CSi.  (Tittenger,  C.  C. 
^-4,  II.  267.) 


pletel; 


2.99  g.  S  are  sol.  in  100  grams  CSs  at  — 116^ 
(Arctowski,  C.  R.  1895,  121.  124.) 
Solubility  in  CSj. 
100  g.  of  the  sat.  solution  contain  at: 

—77*    —84.5**    --89*    —116** 
4.84       4.46         4.29         2.99  g.S. 

(Arctowski,  Z.  anorg.  1896, 11.  274.) 


When  20  pts.  S  dissolve  in  50  pts.  CSt  at 
22'' the  temp,  is  lowered  5^    (Cossa.) 
Sat.  solution  of  S  in  CSs  boils  at  55*. 

(Cossa.) 


Sp.  fer.  of  S  dissolved  in  CS,  at  15^ 
(Pts.  S  per  100  pts.  CS,.) 


Sp.gr. 

Pt«.  S 

8p.gr. 

Pts  S 

1.271 

0.0 

1.312 

9.9 

1.272 

0.2 

1.313 

10.2 

1.273 

0.4 

1.314 

10.4 

1.274 

0.6 

1.315 

10.6 

1.275 

0.9 

1.316 

10.9 

1.276 

1.2 

1.317 

11.1 

1.277 

1.4 

1.318 

11.3 

1.278 

1.6 

1.319 

11.6 

1.279 

1.9 

1.320 

11.8 

1.280 

2.1 

1.321 

12.1 

1.281 

2.4 

1.322 

12.3 

1.282 

2.6 

1.323 

12.6 

1.283 

2.9 

1.324 

12.8 

1.284 

3.1 

1.325 

13.1 

1.285 

3.4 

1.326 

13.3 

1.286 

3.6 

1.327 

13.5 

1.287 

3.9 

1.328 

13.8 

1.288 

4.1 

1.329 

14.0 

1.289 

4.4 

1.330 

14.2 

1.290 

4.6 

1.331 

14.5 

1.291 

4.8 

1.332 

14.7 

1.292 

5.1 

1.333 

15.0 

1.293 

5.3 

1.334 

15.2 

1.294 

5.6 

1.335 

15.4 

1.295 

5.8 

1.336 

15  6 

1.296 

6.0 

1.337 

15.9 

1.297 

6.3 

1.338 

16.1 

1.298 

6.5 

1.339 

16  4 

1.299 

6.7 

1.340 

16  6 

1.300 

7.0 

1.341 

16  9 

1.301 

7.2 

1.342 

17  1 

1.302 

7.5 

1.343 

17.4 

1.303 

7.8 

1.344 

17  6 

1.304 

8.0 

1.345 

17.9 

1.305 

8.2 

1.346 

18.1 

1.306 

8.5 

1.347 

18  4 

1.307 

8.7 

1.348 

18.6 

1.308 

8.9 

1.349 

18.9 

1.309 

9.2 

1.350 

19.0 

1.310 

9.4 

1.351 

19.3 

1.311 

9.7 

Sp.gr. 


1.352 
1.353 
1.354 
1.355 
1.356 
1.357 
1.358 
1.359 
1.360 
1.361 
1.362 
1  363 
1.364 
1.365 
1.366 
1.367 
1.368 
1.369 
1.370 
1  371 
1.372 
1.373 
1.374 
1  375 
1.376 
1  377 
1.378 
1.379 
1.380 
1.381 
I  382 
1.383 
1.384 
1.385 
1.386 
1.387 
1.388 
1.389 
I  390 
I  391 


PU.S 


19.6 
199 

20  1 
204 
206 
21.0 
21.2 
21.5 

21  S 

22  1 
223 
227 
23.0 
23.2 
236 
240 

24  3 
24S 

25  1 
25.6 
260 
265 
26.9 

27  4 

28  I 
285 
290 
29.7 
302 
3DS 
31  4 
31.9 
326 
332 
33H 
345 
35.2 
36  1 
36.7 
372 


(MascagnO^tef^US.  192.) 
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ip.  gr,  of  S  dissolved  in  CSt  at  15^ 
4'»-l. 


Water  at 


Sp.gr. 

%8 

8p.gr. 

%s 

Sp.gr. 

%8 

.2708 

0.0 

1.2736 

0.6 

1.2764 

1.2 

.2717 

0.2 

1.2745 

0.8 

1.2774 

1.4 

.2727 

0.4 

1.2755 

1.0 

1.2783 

1.6 

.2792 

1.8 

1.3096 

8.0 

1.3409 

14.2 

.2802 

2.0 

1.3105 

8.2 

1.3419 

14.4 

.2812 

2.2 

1.3115 

8.4 

1.3430 

14.6 

.2822 

2.4 

1.3125 

8.6 

1.3440 

14.8 

.2832 

2.6 

1.3135 

8.8 

1.3450 

16.0 

.2842 

2.8 

1.3145 

9.0 

1.3460 

15.2 

.2852 

3.0 

1.3155 

9.2 

1.3471 

15.4 

.2862 

3.2 

1.3165 

9.4 

1.3481 

15.6 

.2872 

3.4 

1.3175 

9.6 

1.3491 

15.8 

.2882 

3.6 

1.3185 

9.8 

1.3502 

16.0 

.2892 

3.8 

1.3195 

10.0 

1.3512 

16.2 

.2901 

4.0 

1.3205 

10.2 

1.3522 

16.4 

.2911 

4.2 

1.3215 

10.4 

1.3532 

16.6 

.2921 

4.4 

1.3226 

10.6 

1.3543 

16.8 

.2930 

4.6 

1.3236 

10.8 

1.3558 

17.0 

.2940 

4.8 

1.3246 

11.0 

1.3563 

17.2 

.2949 

5.0 

1.3256 

11.2 

1.3573 

17.4 

.2959 

5.2 

1.3266 

11.4 

1.3584 

17.6 

.2969 

5.4 

1.3277 

11.6 

1.3594 

17.8 

.2978 

5.6 

1.3287 

11.8 

1.3604 

18.0 

.2988 

5.8 

1.3297 

12.0 

1.3615 

18.2 

.2998 

6.0 

1.3307 

12.2 

1.3625 

18.4 

.3008 

6.2 

1.3317 

12.4 

1.3635 

18.6 

.3017 

6.4 

1.3328 

12.6 

1.3646 

18.8 

.3027 

6.6 

1.3338 

12.8 

1.3656 

19.0 

.3037 

6.8 

1.3348 

13.0 

1.3667 

19.2 

.3(M7 

7.0 

1.3358 

13.2 

1.3677 

19.4 

.3056 

7.2 

1.3368 

13.4 

1.3688 

19.6 

.3066 

7.4 

1.3379 

13.6 

1.3698 

19.8 

.3076 

7.6 

1.3389 

13.8 

1.3709 

20.0 

.3086 

7.8 

1.3399 

14.0 

(Pfeiffer,  Z.  anorg.  1897,  15.  200.) 

SoL  in  acetone.    (Eidmann,  C.  C.  1899,  II. 
)14.) 


Solubility  of  S  in  acetone -fAq  at  25**. 

8  omillimols.  g.  S  in  100  oo.  of  the  solution. 
A»g.  acetone  in  100  g.  acetone +Aq. 


A 

8 

8p.  gr. 

100 
95.36 
90.62 
85.38 

65.0 
45.0 
33.0 
25.3 

0.78540 
0.79114 
0.81654 
0.82958 

len  and  Knoch,  Z.  anorg.  1905,  46.  263.) 


Solubility  in  organic  solvents. 


Sat.  solution 

Solvent 

t*» 

contains  %S 

cs, 

—61 

3.6 

—55 

4.4 

—19 

10.6 

—18 

10.8 

—17 

11.5 

—13 

12.4 

—11 

13.3 

—11 

13.5 

—  2 

17.2 

+  3 

19.5 

, 

9 

23.1 

11 

23.7 

14 

25.9 

17 

27.2 

19 

28.9 

20 

28.5 

21 

29.7 

26 

33.4 

27 

34.6 

29 

37.8 

30.5 

39.7 

33 

42.2 

40 

48.7 

44 

53.2 

46 

56.2     . 

48 

57.5 

53 

60.0 

54 

60.6 

65 

67.9 

77.5 

76.4 

81.0 

79.4 

92.0 

87.8 

98.0 

90.1 

Ethylene  dibromide 

9 

1.7 

22 

2.4 

40 

4.4 

50 

6.4 

72 

12.4 

95 

30.2 

108 

60.0 

Benzene 

8 

1.2 

10 

1.3 

21 

1.8 

30 

2.6 

39 

3.3 

47 

4.0 

54 

4.9 

65 

6.8 

72 

8.6 

100 

17.5 

123 

31.9 

127 

34.0 

150 

36.8 

Hexane 

—20 

0.07 

0 

0.16 

+26 

0.41 

+68 

1.2 

+130 

5.2 

+142 

6.2 

+184 

8.3 

(fitard,  A.  ch.  1894,  (7)  2.  571.) 
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Solubility  in  CHCli  at  V*. 


f* 

g.  8  in  10  g.  of  solution 

12.26 
19.29 

0.0744 
0.0918 

(Brdneted,  Z.  phys.  Ch.  1906,  65.  377.) 

Solubility  of  octahedral  and  prismatio  S  in 
organic  solvents  at  t*. 

Solvent 

t" 

% 

prismatic  S 

% 

octahedral  8 

Bensene 

18.6 
26.3 

2.004 
2.336 

1.512 
1.836 

Chloroform 

0 

15.5 
40 

1.101 
1.658 
2.9 

0.788 
1.253 
2.4 

Ethyl  ether 

0 
26.3 

0.113 
0.263 

0.080 
0.200 

Ethyl  bromide 

0 
26.3 

0.852 
1.676 

0.611 
1.307 

Ethyl  formate 

0 

0.028 

0.019 

Ethyl  alcohol 

26.3 

0.066 

0.052 

(Bransted,  Z.  phys.  Ch.  1906,  66.  377.) 

.  Solubility  in  organic  solvents  at  25^.    (G.  S 
dissolved  in  1  g.  mpL  of  solvent.) 


8olvent 

E.S 

Ethylene  chloride 

0.831 

Tetrachlorethane 

2.063 

Dichlorethylene 

1.237 

Pentachloi^ane 

2.421 

Trichlorethylene 

2.43 

Perchlorethylene 

2.537 

Carbon  tetrachloride 

1.364 

(Hoffmann  et  al.  1910,  B.  48.  188.) 

100  g.  trichlorethylene  dissolve  1.19  k.  S 
at  15''.  (Wester  and  Bruins,  Pharm.  Weekbl 
1914,  51.  1443.) 

Solubility  in  benzyl  chloride  at  t°. 


f 

g.  8  per  100 

g.  of  solution 

in  upper  layer 

in  lower  layer 

0 

0.99 

17 

1.78 

35 

2.57 

46.1 

3.64 

63.3 

6.15 

78.0 

9.88 

99.1 

19.89 

109.0 

90.62 

114.6 

87.99 

118.8 

37.29 

121.4 

40.04 

85.02 

130.0 

49.71 

80.07 

134.2 

56.20 

72.23 

Above    134.2**   sulphur   is   miscible    with 


bensyl  chloride  in  all  proportions;  below  this 
temp,  two  layers  are  formed. 

J.  Russ.  Phys.  Chem.  Soc.  \9^x 
.92-99;  C.  C.  1905,  I.  1207.) 

Easily  sol.  in  boiling  acetic  anhydride. 
(Rosenfeld,  B.  18.  1476.) 

SoL  in  considerable  amount  in  wann  cone. 
HCiHjO,-f-Aq.  but  very  sL  8oL  if  diL  (Ik- 
bermann,  B.  10.  866.) 

SoL  in  stearic  add+Aq.  (YulpiuB,  ArcL 
Pharm.  (3)  18.  38.) 

Acetic  ether  diaaolves  6%  S.    (Favre.) 

Difficultly  sol.  in  methyl  acetate.  (Xao- 
mann,  B.  1909,  42.  3790.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  19(H, 
87.3601.) 

SI.  sol.  in  bensonitrile  at  ord.  temp.,  mod 
more  sol.  at  higher  temp.  (Naumann,  K 
1914,  47.  1369.) 

Sol.  in  12  pts.  hot  petroleum  from  AnuAi^ 
but  nearly  insol.  in  cold,    (de  Sausmire.) 

100  pts.  nicotine  at  100""  dissolve  10.58  pti 
S,  but  this  separates  out  as  the  solution  oock 
(Klever,  C.  C.  1872.  434.) 

Spl.  in  warm  aniline.  (Barral,  A.  dL  1 
20.  352.) 

Easily  soL  in  hot,  less  soL  in  cold  uu&a 
(Fritasche.) 

Very  soL  in  aniline  and  quinoline,  eBpedaSjij 
when  wann.    (Hofmann.) 

SoL  in  quinoline  but  reacts  with  the  sohr^ 
with  evolution  of  H.  (Beckmann  and  Gtbd 
Z.  anorg.  1906^  61.  236.) 

}/i  ccm.  oleic  add  dissolves  0.0335  g.  S  a 
6  days.  (Gates,  J.  phys.  Chem.  1911,  li 
143.) 

SoL  in  2.6  pts.  of  boiling,  si.  sol.  in  oaU 
creosote. 

Sol.  by  digestion  in  2  pts.  oil  of  turpenti!* 

Sol.  in  hot  oil  of  copaiba,  crystaDising  ^ 
cooling. 

Sol.  in  hot  oil  of  mandarin,  crystaOisdl 
on  cooling. 

SoL  in  hot  oil  of  caraway,  crystallising  fl 
cooling.  , 

Somewhat  sol.  in  hot,  less  in  ookl  wocl 
spirit.  '  J 

SI.  sol.  in  lig^one,  bromoform,  cold  b«| 
zene,  but  easily  in  hot  bensene.  (Maosfiel 
Chem.  Soc.  1.  262.) 

Sol.  in  ethyl  sulphide,  and  carbon  dt 
ride.    (Rathkfi,  A.  162.  187.) 

SoL  in  merciuic  methyl. 

Sol.  in  20  pts.  ethyl  nitrate,  from  which 
b  not  pptd.  oy  HtO. 

SoL  m  naphtha,  ald^yde,  iodal.  broci 
chloroform^  warm  chloral,  sinkaline-ri 
ethyl  chlonde,  warm  bensoyl  chloride. 

100  pts.  methylene  iodide  dissolve  10 
S  at  lO"*.    Mdted  sulphur  is  miscible 
hot  methylene  iodide.     (Retgers,  2.  ad 
8.  343.)  ^ 

S  dissolves  in  2000  pts.  ghroeriDe.  \^ 
and  Garot,  J.  Pharm.  (3)  28781.) 

Glycerine  dissolves  pLl6%S.  (Kloirer,G 
1872.  434.)  yitized  by  ^OOglt  ^ 
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100  g.  glycerine  dissolve  0.14  g.  at.  Id.S**. 
(Oasendowski,  Pharm.  J.  1907,  79.  576.) 

Sol.  in  butyl  su^ydrate,  and  warm  retin- 
ole. 

Sol.  in  ethyl  sulphydrate. 

Very  sol.  in  coniine,  hexyl  alcohol,  warm 
aUyl  sulphocyanide,  cacodyl  oxide.  Some- 
what sol.  in  hot  st3rTene,  separating  out  on 
cooling. 

Readily  sol.  in  warm,  less  readily  in  cold 
toluene  or  reein-oil. 

Sol.  in  oUve  oil  at  115^  from  which  it 
mostly  separates  on  cooling. 

Sol.  in  not  oil  of  amber^  crystalHsinjg  upon 
coolinff.  Sol.  in  2  pis.  hot,  si.  sol.  m  cold 
caoutchin. 

Insol.  in  valerianic  acid,  amyl  valerate, 
valeryl  hydride. 


Linseed  oil  dissolves  %  S  at  t 

o 

t" 

^'.8 

t« 

%8 

t*» 

%8 

25 
60 

0.630 
1.852 

95 
130 

2.587 
4.935 

160 

9.129 

f 


(Pohl.) 

Solubility  in  olive  oil  (sp.  gr.  =0.885). 
100  pts.  dissolve  pts.  S  at  t°. 


15 
40 


Pu.  8 


2.3 
5.6 


65 
100 


Pu. 


20.6 
25.0 


110 
130 


Pt3.  S 


30.3 
43.2 


(Pelouze,  C.  H.  68.  1179.) 
Solubility  in  100  pts.  coal-tar  oil  at  t** 

Pu.   S  ID 


t«» 


15 

30 

50 

80 

100 

110 

120 

130 


15 

30 

50 

80 

100 

110 

120 

130 


Oil  of  0.870 

sp.  gr. 

B.-pt.  80  100* 


2.1 

3.0 

5.2 

11.8 

15.2 


Oil  of  0.880 

sp.  fsr. 
B.-pt.  85  120" 


2.3 
4.0 
6.1 
13.7 
18.7 
23.0 
27.0 


Oil  of  0.882 

sp.  gr. 

B.-pt.  120-200*' 


2.5 
5.3 
8.3 
15.2 
23.0 
26.2 
32.0 
38.7 


Pu.  S  in 


Oil  of  0.885 

•p.  ft-  B.-pt. 

150  200*^ 


2.6 
5.8 
8.7 
21.0 
26.4 
31.0 
38.0 
43.8 


Oil  of  1.010 

»p.  gr.  B.-pt. 

210  3J0** 


6.0 

8.5 

10.0 

37.0 

52.5 

105.0 


Oil  of  1.020 
sp.  gr.  B.-pt. 

220-300° 


7.0 

8.5 

12.0 

41.0 

54.0 

115.0 


(Pelouae,  C.  R.  69.  56.) 


Sulphur  bromide,  SsBrt. 

Decomp.  gradually  with  HjO.  Dissolves  S 
on  warming,  which  crystallises  out  on  cooling. 
Sol.  in  CS,. 

Deoomp.  by  current  of  dry  air  into  S  and 
Br.    (Hannay,  Chem.  Soc.  85.  16.) 

Decomp.  dowly  by  cold  HjO,  rapidly  by 
hot  H,0.  Decomp.  by  dil.  KOH-|-Aq  or 
NaHCO,-hAq.  (Komddrfer,  Arch.  Pharm. 
1904,  842.  156.) 

A  study  of  the  mpt.  curve  of  a  series  of 
mixtures  of  sulphur  and  bromine  gave  no 
evidence  for  the  existence  of  the  compounds 
SBrs  and  SBr«.    (Ruff,  B.  1903,  86.  2446.) 

Sulphur  monochloride,  S2CI}. 

Slowlv  deoomp.  by  HiO.  Miscible  with 
CSs  and  C«He.  ool.  in  alcohol  and  ether  with 
subisequent  decomposition.  Sol.  in  oil  of  tur- 
pentine. 

Moderately  sol.  in  liquid  NHt.  (Franklin, 
Am.  Ch.  J.  1898,  20.  830.) 

Sol.  in  ecu,  and  C«H«.  (Oddo,  Gazz.  ch. 
it.  1899,  29.  (2)  318.) 

Sulphur  dtchloride,  SCls. 

Deoomp.  slowly  with  HsO,  immediately  by 
alcohol  or  ether. 

Sulphur  tetrachloride,  SCI4. 

Violently  deoomp.  by  HiO.  Decomp.  at 
temperatures  above  — ^22**.  (Michaelis,  A. 
170.  1.) 

Sulphur  stannic  chloride,  2SCI4,  SnCU. 

Decomp.  by  H,0.  Sol.  in  dil.  HNO,-hAq. 
Forms  a  mass  with  fuming  HNO|  which  is 
sol.  in  HNOa-hAq.  Sol.  in  P0C1|.  (Caasel- 
mann.) 

Very  hydroscopic.  Fumes  in  moist  air. 
Very  easily  sol.  in  dry  abs.  ether  and  in  ben- 
zene. Sol.  in  CHCl,,  SOjCl,,  CS,,  POCU 
Ugroin  and  petroleum  ether.  (Ruff,  B.  1904, 
8f:  4517.) 

Sulphur  titanium  chloride,  SCU,  2TiCl4. 

Very  deliquescent.  Easily  sol.  in  dil. 
HNOa-hAq,    (Weber,  Pogg.  182.  454.) 

SCI4,  TiCU.  Sol.  in  ^,C1,,  CHCU,  CS, 
and  petroleum  ether.  (Ruff,  B.  1904,  87. 
4616.) 

Sulphur  chloride  ammonia,  SsCl,,  4NHt. 

Insol.  in  HsO.  but  gradually  decomp. 
therebv;  sol.  without  deoomp.  m  absolute 
^cohol,  from  which  it  is  pptd.  by  H,0. 
(Mertens.) 

Does  not  exist.  (Fordos  and  Q^lis,  C.  R. 
81.  702.) 

SCI,.  2NH,.  Decomp.  by  H,0.  Sol.  in 
alcohol  or  ether.  fSoubeiran,  A.  ch.  67.  71.) 
Not  a  true  chemical  oompouna,  but  a  mixture. 
(Fordos  and  G^  C.  R.  81.  702.) 
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SULPHUR  CHLORIDE  NITROGEN  SULPHIDE 


SC1»,  4NHt.  Decomp.  by  HiO.  81.  sol.  in 
abeolute  alcohol  and  etner  (Soubeiran,  A.  ch. 
67.  71);  mixture  (Fordos  and  G^lis). 

Sulphur  chloride  nitrogen  sulphide. 
See  Nitrogen  sulphochloride. 

Sulphur  perfluoride,  SF|. 

Very  si.  sol.  in  HsO:  si.  sol.  in  aloohol. 
(Moissan,  C.  R.  1900, 190.  868.) 

Sulphur  monoiodide,  Sjli . 

Insol.  in  HfO.  Decomp.  by  alcohol^  which 
dittolves  out  I2.  SI.  sol.  in  cold  caoutchin, 
the  solution  decomposing  when  boiled.  Freely 
sol.  in  glycmne.  Sol.  m  60  pts.  glycerine, 
and  82  pts.  olive  oil.  (Cap  and  Garot,  J. 
Pharm.  (3)  26.  81.) 

Very  sol.  in  liquid  NHi.  (Franklin,  Am. 
Ch.  J.  1898,  20.  ^.) 

Sol.  in  CSs.  (Lineb^rger,  Am.  Ch.  J.  1895, 
17.  58.) 

Sulphur  ^exiodid^e,  SI<. 

Decomp.  on  air.  Alcohol  or  alkaUes  dis- 
solve out  iodine,    (vom  Rath,  Pogg.  110. 116.) 

Does  not  exist.  (M'Leod,  Rep.  Brit.  Assn. 
Advn.  Sci.  1892.  690.) 

Sulphur  stannic  iodide. 
See  Tin  sulphur  iodide. 

Sulphur  seequioiddef  SsOt. 

DeUquescent.  Violently  decomp.  by  H|0 
at  ordinary  temp.  Sol.  in  fuming  H1SO4.  In- 
sol. in  SOi.  Decomp.  by  alcohol  or  other. 
(Weber,  Pogg.  156.  631.) 

Sulphur  dioxide,  S0|. 

Liquid.  Insol.  in  H/)  if  brou^t  in  con- 
tact therewith  below  the  b.-pt.  of  SOi. 

Sol.  in  3  vols.  CS|  on  warming,  separating 
out  on  cooling.  Dissolves  some  P,  little  o, 
and  no  sulphuric  or  phosphoric  adds. 

Dissolves  ether,  chloroform,  P,  Br,  S,  I, 
CSi,  colophonium,  and  other  gums:  also 
bensene  when  warmed.  (Sestini,  Bull.  Soc. 
(2)  10.  226.) 

Miscible  with  Uquid  SOj,  but  not  with 
H,S04. 

Oae. 

1  vol.  Hi()  ataorbs  30  vob.  SOt  gas  at  18°  (Davy) ;  20 
vob.  at  ord.  temp.  (Dalton) ;  43.78  vols,  at  ord.  temp, 
(de  Saussurc) ;  50  vols,  at  20°  and  760  mm.  (PeIou«e  and 
Fremy);  33  vols,  at  ord.  temp.  (Thomson). 

1  pt.  SO»  (by  wiixKt)  is  sol.  in  0.1429  pt.  HjO  at  5*. 
and  the  (solution  has  1 .020  sp.  gr. 

1  pt.  SO.  is  sol.  in  0.0400  pt.  H/)  at  ord.  temp. 
(Pries! lev ) :  in  0.09C9  pt.  H  O  at  10°.  and  sp.  gr.  of  the 
solution  -1.0513  (Thomson). 

Sol.  in  2  pts.  HiO  at  10°.    (Pierre.  A.  ch.  (3)  tS.  421.) 

100  vols.  HH)  at  IH*  and  760  mm.  absorb  4378  vols. 
HOi  gas:  100  vols,  alcohol  of  0.84  sp.  gr.  at  760  mm. 
ab^rb  1 1,577  voH.    (de  Sauasurv.  ItliO 


Solubility  of  SO j  gas  in  H,0.  t**  =  temp. ;  V  = 
vols.  SOi  rwluced  to  0**  and  760  mm.  con- 
tained in  1  vol.  sat.  SOi-|-Aq;  Vi^rok 
SO2  gas  reduced  to  O""  and  760  mm.  dis- 
solved by  1  vol.  HsO  under  760  mm.  pres- 
sure. 


t« 

V 

V, 

t° 

V 

V, 

0 

68.861 

79.789 

21 

34.986 

37  970 

1 

67.003 

77.210 

22 

33.910 

36617 

2 

65.169 

74.691 

23 

32.847 

35.302 

3 

63.360 

72.230 

24 

31.800 

34.02fi 

4 

61.576 

69.828 

25 

30.766 

32  7Sfi 

5 

59.816 

67.485 

26 

29.748 

31.584 

6 

58.080 

65.200 

27 

28.744 

30.422 

7 

56.369 

62.973 

28 

27.754 

29.314 

.  8 

54.683 

60.805 

29 

26.788 

28.210 

9 

53.021 

58.697 

30 

25.819 

27.161 

10 

51.383 

56.647 

31 

24.873 

26.15] 

11 

49.770 

54.655 

32 

23.942 

25  m 

12 

48.182 

52.723 

33 

23.025 

24.244 

13 

46.618 

50.849 

34 

22.122 

23  34: 

14 

45.079 

49.033 

35 

21.234 

22.489 

15 

43.564 

47.276 

36 

20.361 

21.66S 

16 

42.073 

45.578 

37 

19.502 

20.S86 

17 

40.608 

43.939 

38 

18.^58 

20.141 

18 

39.165 

42.360 

39 

17.827 

19.435 

19 

37.749 

40.838 

40     17.013 

18  76fi 

20 

36.206 

39.374 



(Sch5nfeld,  A.  96.  5.) 


This  table  may  be  formulated  as  foUom: 
1  vol.  H,0  absorbs  79.780— 2.6077tr 
0.029349t'  vols.  SOs  at  temp,  between  0*  and 
20''.  or  1  vol.  sat.  solution  contains  68.861- 
1.87025t+0.01225t>  vols.  SO,.  Coefficieni  d 
absorption  between  21"  and  40" -75. 182- 
2.1716t+0.01903t'  vols.  SOt  or  1  voL  «t 
solution  between  21*"  and  40''  contains  60.953 
— 1.38898t+0.00726t«  vols.  SO,. 


Solubility  of  SO,  in  H/)  at  various  temps,  aixi 
760  mm.  t°=temp.*  G^grammes  1^'t 
dissolved  in  1  g.  H,0;  V  =  vol8.  SO,(i»- 
solved  in  1  g.  H,0. 


t* 

G 

V 

t« 

G 

\ 

8 

0.168 

58.7 

30 

0.078 

27.3 

10 

0.154 

53.9 

32 

0.073 

25.7 

12 

0.142 

49.6 

34 

0.069 

24  3 

14 

0.130 

45.6 

36 

0.065 

22S 

16 

0.121 

42.2 

38 

0.062 

21.6 

18 

0.112 

39.3 

40 

0.058 

20  4 

20 

0.104 

36.4 

42 

0.055 

193 

22 

0.098 

34.2 

44 

0.053 

18  4 

24 

0.092 

32.3 

46 

0.050 

17  4 

26 

0.087 

30.5 

48 

0.047 

16  4 

28 

0.083 

28.9 

50 

0.045 

15  6 

qfSira^MVlW-  340.) 
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Solubility  of  SOt  in  H/)  at  various  pressiures. 
P  =  "partial  pressure,"  i.  e.  the  total  pres- 
.  sure  minus  the  tension  of  aqueous  vapour 
at  given  temp  •  G  at  P— weight  SOi  in 
grammes,  which  is  dissolved  in  1  g.  HtO 
at  pressure  P;  G  at  760= calculated 
weight  SOt  that  would  be  contained  in 
1  g.  HsO  at  760  mm.  if  the  absorption  were 
proportional  to  the  pressure;  V=the 
volume  of  G  grammes  of  SOt  at  0**  and 
760  mm. 


r» 

p 

GatP 

Gat  760 

VatP 

Vat  760 

30 

0.010 

0.263 

3.634 

92.06 

40 

0.013 

0.242 

4.451 

84.66 

50 

0.015 

0.223 

6.129 

77.96 

60 

0.017 

0.818 

6.024 

76.28 

70 

0.020 

0.213 

6.868 

74.66 

80 

0.022 

0.210 

7.743 

73.66 

90 

0.025 

0.208 

8.598 

72.62 

100 

0.027 

0.205 

9.421 

71.60 

120 

0.032 

0.201 

11.09 

70.20 

140 

0.036 

0.197 

12.71 

69.00 

160 

0.041 

0.195 

14.34 

68.16 

180 

0.046 

0.193 

15.97 

67.40 

200 

0.050 

0.191 

17.59 

66.83 

220 

0.055 

0.190 

19.19 

66.30 

240 

0.059 

0.188 

20.79 

66.84 

260 

0.064 

0.187 

22.40 

66.44 

280 

0.069 

0.186 

23.99 

66.10 

300 

0.073 

0.185 

25.69 

64.81 

350 

0.085 

0.184 

29.66 

64.16 

400 

0.096 

0.182 

33.61 

63.66 

450 

0.107 

0.181 

37.44 

63.26 

500 

0.118 

0.180 

41.42 

62.94 

550 

0.130 

0.179 

45.31 

62.60 

600 

0.141 

0.178 

49.20 

62.32 

650 

0.152 

0.178 

63.10 

62.09 

700 

0.163 

0.177 

56.98 

61.86 

750 

0.174 

0.176 

60.88 

61.69 

760 

0.176 

0.176 

61.66 

61.65 

800 

0.185 

0.176 

64.74 

61.50 

850 

0.196 

0.175 

68.57 

61.30 

900 

0.207 

0.175 

72.41 

61.15 

950 

0.218 

0.175 

76.25 

61.00 

1000 

0.229 

0.174 

80.01 

60.88 

1050 

0.240 

0.174 

83.97 

60.77 

1100 

0.261 

0.174 

87.80 

60.66 

1200 

0.273 

0.173 

95.46 

60.46 

1300 

0.295 

0.172 

103.00 

60.26 

P 

20- 

GatP 

Gat  760 

VatP 

Vat  760 

40 

0.007 

0.143 

2.637 

50.09 

60 

0.009 

0.138 

3.171 

48.20 

60 

0.011 

0.136 

3.718 

47.10 

70 

0.012 

0.131 

4.205 

46.64 

80 

0.013 

0.127 

4.663 

44.30 

90 

0.016 

0.126 

5.169 

43.66 

100 

0.016 

0.124 

6.692 

43.26 

120 

0.019 

0.121 

6.683 

42.33 

140 

0.022 

0.119 

7.690 

41.75 

160 

0.026 

0.118 

8.666 

41.17 

180 

0.028 

0.117 

9.662 

40.75 

200 

0.030 

0.116 

10.62 

40.36 

220 

0.033 

0.116 

11.69 

40.03 

240 

0.036 

0.114 

12.64 

39.70 

260 

0.038 

0.112 

13.45 

39.30 

280 

0.041 

0.112 

14.41 

39.10 

300 

0.044 

0.111 

16.34 

38.87 

360 

0.050 

0.110 

17.66 

38.36 

400 

0.069 

0.109 

20.66 

38.10 

460 

0.064 

0.108 

22.37 

37.77 

500 

0.071 

0.107 

24.67 

37.60 

660 

0.077 

0.106 

26.93 

37.20 

600 

0.083 

0.106 

29.14 

36.90 

660 

0.090 

0.106 

31.39 

36.70 

700 

0.096 

0.106 

33.62 

36.60 

760 

0.103 

0.104 

35.94 

36.43 

760 

0.104 

0.104 

36.43 

36.43 

800 

0.110 

0.104 

38.32 

36.40 

1000 

0.137 

0.104 

47.85 

36.37 

1300 

0.178 

0.104 

62.10 

36.31 

1600 

0.218 

0.104 

76.36 

36.27 

1900 

0.259 

0.104 

90.53 

36.21 

P 

39.8« 

GatP 

Gat  760 

VatP 

Vat  760 

200 

0.016 

0.062 

6.675 

21.67 

300 

0.024 

0.061 

8.368 

21.20 

400 

0.031 

0.060 

11.03 

20.95 

500 

0.039 

0.059 

13.67 

20.77 

600 

0.047 

0.059 

16.29 

20.64 

760. 

0.059 

0.059 

20.60 

20.50 

800 

0.062 

0.059 

21.58 

20.50 

1000 

0.077 

0.058 

26.84 

20.40 

1600 

0.113 

0.057 

39.65 

20.09 

2000 

0.149 

0.057 

52.11 

19.80 

P 

GatP 

60 
Gat  760 

VatP 

Vat  760 

200 

0.012 

0.045 

4.156 

16.97 

400 

0.024 

0.016 

8.275 

15.72 

600 

0.036 

0.046 

12.36 

16.65 

760 

0.045 

0.046 

15.62 

15.62 

800 

0.047 

0.046 

16.43 

15.60 

1000 

0.069 

0.046 

20.61 

16.69 

1500 

0.088 

0.044 

30.73 

15.57 

2000 

0.012 

0.044 

39.07 

15.56 

(Simi 

3,  A.  118. 

340:pO< 
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1  g.  HjO  diBsolvee  0.0909  g.  802=34.73  cc. 
(at  25**)  at  25*  and  748  mm.  pressure.  (Wal- 
den  and  Centnerszwer,  Z.  phys.  Ch.  1901,  42. 
462.) 

Solubility  of  S0|  in  H|0  at  f"  and  760  mm. 
pressure. 


G.  80 J  per 
1  g.  HsO 


0.236 
0.218 
0.201 
0.184 


7 
8 
10 
12 


G.  SOt  per 
Ig.  HtO 


0.176 
0.168 
0.154 
0.142 


(Roozeboom,  R.  t.  c.  1884,  8.  29.) 

From  a  gas  containing  10%  by  vol.  of  SOt 
at  10*  1.63%  by  wt.  is  dissolved  by  1  litre 
of  HsO;  if  the  pressure  is  increased  to  5  at- 
mospheres, 8.14%  by  wt.  is  dissolved. 
(Harpf,  Chem.  Zdtschr.,  1905,  4.  136.) 

Solubility  of  SOt  in  HtO  at  t**. 
C=*g.  SOt  in  1  cc.  of  the  solution. 
P  =  Pressure  in  mm.  of  Hk. 


t° 

c 

P 

f  xio« 

0 

*l 

<( 

0.000537 
0.00237 
0.01227    • 
0.03834 

0.4 

3.5 

29.4 

109.4 

13.4 
6.78 
4.17 
3.48 

25 

it 

a 

0.000534 
0.00234 
0.01212 
0.03750 

1.4 
11.75 
87.9 
313.0 

3.81 
2.00 
1.379 
1.198 

50 

(< 

<< 

it 

0.000525 
0.002276 
0.01181 
0.03628 

4.9 

30.5 

204.5 

696.0 

1.07 
0.746 
0.577 
0.521 

(Lindner,  M.  1912,  88.  645.) 

Sp.  gr.  of  sat.  solution  at — 

0*  10**  20**  40* 

1.06091     1.05472    1.02386    0.95548 
(Bunsen  and  Sch(infeld,  A.  95.  2.) 


Sat.  SOt+Aq  has  sp.  gr. 
thoUet.) 


« 1.0040.    (Ber- 


Sp.  gr.  of  sat.  SOt-hAq  at  t**. 


0 
1 
2 
3 
4 
5 
6 
7 
8 


8p.'gr. 


1.0609 
1.0596 
1.0585 
1.0576 
1.0569 
1.0562 
1.0557 
1.0552 
1.0549 


9 
10 
11 
12 
13 
14 
15 
16 


8p.gr. 


1.0548 
1.0547 
1.0528 
1.0505 
1.0481 
1.0454 
1.0424 
1.0392 


17 
18 
19 
20 
21 
22 
23 
24 


8p.gr. 


1.0358 
1.0321 
1.0281 
1.0239 
1.0195 
1.0147 
1.0099 
0.9991 


Sp.  gr.  of  SOt+Aq  at  4** 


^. 

8p.  gr. 

8^. 

8p.gr. 

^, 

8p.fr. 

1 

1.0024 

8 

1.0217 

15 

1.0440 

2 

1.0049 

9 

1.0247 

16 

1.0480 

3 

1.0075 

10 

1.0278 

17 

1.0517 

4 

1.0102 

11 

1.0311 

18 

1.0553 

5 

1.0130 

12 

1.0343 

19 

1.0591 

6 

1.0158 

13 

1.0376 

20 

1.0629 

7 

1.0187 

14 

1.0410 

21 

1.0667 

(Schiff,  calculated  by  Gerlach,  Z.  anal.  8. 292  . 


Sp.  gr.  of  SOt+Aq. 


%so, 

8p.gr. 

0.99 

15.5** 

1.0051 

2.05 

1.0102 

2.87 

1.0148 

4.04 

1.0204 

4.99 

1.0252 

5.89 

1.0297 

7.01 

1.0353 

8.08 

1.0399 

8.68 

1.0438 

9.80 

1,0492 

10.75 

1.0541 

11.65 

12.5** 

1.0597 

13.09 

11. 0** 

1.0668 

(Giles  and  Schearer,  Jour.  Soc.  Ch.  Ind.  4. 
303.) 


Sp 

>.  gr. 

DfSOt+Aq. 

86j 

8p.gr. 

^. 

8p.gr. 

^. 

8p.fr. 

1 

2 
3 

1.0052 
1.0094 
1.0134 

4 
5 
6 

1.0167 
1.0208 
1.0242 

7 

8 
9 

1.Q2S3 
1.0329 
1.0402 

(Anthon.) 


Sp.  gr.  of  SOt+Aq. 


8p.gr. 


1.0042 
1.0083 
1.0125 
1.0167 


^. 


Sp.gr. 


1.0210 
1.0252 
1.0295 


8p.fr 


1.034S 
1.0392 
1.0438 


(Schiflf,  A.  107.  312.) 


(Hager,    Adjumenta    varia,    Leipng, 
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Sp.  gr.  of  SO,+Aq  at  15**. 


s6, 


0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 


8p.gr. 


1.0028 
1.0056 
1.0085 
1.0113 
1.0141 
1.0168 
1.0194 


4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 


Sp.  gr. 


1.0221 
1.0248 
1.0275 
1.0302 
1.0328 
1.0353 
1.0377 


7.5 
8.0 
8.5 
9.0 
9.5 
10.0 


8p.gr. 


1.0401 
1.0426 
1.0450 
1.0474 
1.0497 
1.0520 


(Scott,  Polyt.  Centralbl.  1878.  826.) 

Cone.  H]S04  absorbs  0.009  pt.  by  weight 
(58  vols.),  and  SOt  is  more  soluble  in  dOute 
HiSO^+Aq,  the  more  HsO  there  is  present. 
(Kolb,  Dingl.  209.  270.) 

Solubility  in  H1SO4. 


Sp.  gr.  of  Aboorbs  8O1 

H1SO4  per  kg. 


1.841 
1.839 
1.540 
1.407 
1.227 
1.020 


0.009 
0.014 
0.021 
0.032 
0.068 
0.135 


Absorbs  SOt 
per  litre 


5.8 
8.9 
11.2 
15.9 
29.7 
49.0 


(Kolb,  Bull.  Soc.  Ind.  Mullhouse,  1872.  224.) 

Coefficient  of  absorption  for  HsS04  (1.841 
sp.  gr.  at  lb"*  and  760  mmO  is  28.14  at  17^ 
and  28.86  at  16^    (Dunn,  C.  N.  43.  121.) 


Solubility  of  SOt  in  HtS04  of  1.84  sp.  gr. 


p^ 

! 

d-N 

t* 

6|| 

"^^i 

t* 

'Hi 

"^fi 

s^l 

inog 

hi 

0 

53 

50 

1.8186 

9.5 

10 

1.8232 

35.0 

60 

1.8165 

7.0 

20 

1.8225 

25.0 

70 

1.8140 

5.5 

25 

1.8221 

21.0 

80 

1.8112 

4.5 

30 

1.8216 

18.0 

90 

1.8080 

4.0 

40 

1.8205 

13.0 

(Dunn,  C.  N.  1882,  i6.  272.    Gale,  by  SeideU, 
Solubilities,  Ist  £d.) 

Solubility  of  SOi  in  HtS04+Aq. 


t*» 

41 
^1 

n 

t» 

15 

6.9 

1.139 

20 

48.67 

15.2 

1.173 

25 

31.82 

6.9 

1.300 

40 

45.38 

16.8 

1.151 

21 

31.56 

8.6 

1.482 

58 

39.91 

14.8 

1.277 

36 

30.41 

9.8 

1.703 

78 

29.03 

15.1 

1.458 

56 

29.87 

5.5 

..067 

10 

36.78 

15.6 

1.609 

70 

25.17 

6.6 

1.102 

15 

34.08 

15.0 

1.739 

81 

20.83 

(Dunn,  C.  N.  1882,  4A.  272;  Seidell,  Solu- 
bilities, Ist  Ed.) 

Coefficient  of  absorption  in  H1SO4  (sp.  gr. 
=  1.841)  -5.8;  (sp.  gr. - 1.839)  -8.9.  (Lunge.) 


Solubib'ty  in  salts+Aq  at  35*". 
1  —  coefficient  of  absorption  of  SOt  in  the  given  salt  solution  at  35^. 
lo-ooeffident  of  abs(»ption  of  SOs  in  water  at  d5''-22.43. 


Salt 

3-normal 

2.5-nonnal 

2-normal 

1.5-iionnal 

1-normal 

0.5-nonxuU 

KI 

1 

45.43 

41.87 

38.04 

34.64 

30.26 

26.30 

Wo 

23.00 

19.44 

16.61 

12.21 

7.82 

3.87 

KBr 

1 

36.14 

34.12 

31.93 

29.64 

27.49 

24.83 

Wo 

13.71 

11.69 

9.60 

7.21 

6.01 

2.40 

KCl 

1 

30.02 

28.93 

27.94 

26.64 

26.16 

23.74 

Wo 

7.69 

6.60 

6.31 

4.11 

2.72 

1.31 

KCN8 

1. 

42.94 

38.13 

36.06 

32.03 

28.79 

26.68 

Wo 

18.61 

16.70 

12.62 

9.60 

6.36 

8.20 

NH4NO, 

1 

27.43 

26.66 

26.67 

24.78 

24.23 

23.86 

Wo 

6.00 

4.23 

3.14 

2.36 

1.80 

0.02 

KNO, 

1 

27.33 

26.64 

26.72 

24.79 

24.03 

23.27 

Wo 

4.90 

4.11 

3.29 

2.36, 

.dbvV^C 

lc^l^«* 
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Solubility  in  salts+Aq  at  35**. — Ccntinued. 
1=  coefficient  of  absorption  of  SOs  in  the  given  salt  solution  at  35** 
lo==  coefficient  of  absorption  of  S0»  in  water  at  35*=  22.43. 


Solubility  in  salts  4-Aq  at  25*. 
1  »ooefficient  of  absorption  of  SOt  in  the  given  solution  at  25*^. 
lo"  coefficient  of  absorption  of  SOt  in  water  at  25** » 32.76. 


Salt 

3 -normal 

2.5-normal 

2-nonnal 

1.5-normal 

1 -normal 

0.5-Dormal 

Ji(NH4),S04 

1 

24.60 

24.23 

23.93 

23.49 

23.14 

22.91 

Wo 

2.17 

1.80 

1.50 

1.06 

0.71 

0.48 

HCdl, 

1 

24.30 

23.99 

23.71 

23.38 

28.06 

22.75 

Wo 

1.87 

1.56 

1.28 

0.95 

0.63 

0.32 

HNa,S04 

1 

19.27 

19.79 

20.20 

20.81 

21.36 

21.88 

Wo 

—3.16 

—2.64 

—2.23 

—1.62 

—1.08 

—0.55 

HCMBr, 

1 

19.17 

19.70 

20.60 

20.81 

21.46 

21.88 

Wo 

—3.26 

—2.73 

—1.83 

—1.62 

—0.97 

—0.65 

HCdCl, 

1 

18.68 

19.23 

20.02 

20.56 

21.23 

21.73 

Wo 

—3.75 

—3.20 

—2.41 

—1.88 

—1.20 

— O.TO 

J^CkiSO* 

1 

16.26 

17.41 

18.31 

19.42 

20.43 

21.45 

Wo 

—6.81 

—6.02 

—4.12 

--3. 01 

—2.00 

—0.98 

Salt 

3-normal 

2.5-nornial 

2-Qormal 

1.5-nonnal 

l-Qormal 

0.5-DonBal 

KI 

1 

68.36 

62.63 

56.75 

50.68 

44.76 

38.66 

Mo 

35.60 

29.87 

23.99 

17.82 

12.00 

5.90 

HCdI. 

1 

35.77 

34.98 

34.74 

34.16 

33.76 

33.27 

Wo 

3.01 

2.22 

1.98 

1.40 

1.00 

0.61 

NH«Br 

1 

52.25 

49.17 

46.06 

42.78 

39.46 

36.28 

l-lo 

19.49 

16.41 

13.30 

10.02 

6.70 

3.52 

KBr 

1 

52.26 

48.87 

44.96 

42.41 

39.11 

35.94 

l-lo 

19.00 

15.71 

12.70 

9.16 

6.36 

3.18 

NaBr 

1 

37.74 

36.84 

36.26 

36.27 

34.64 

33.76 

Ho 

4.98 

4.08 

3.50 

2.61 

1.78 

1.00 

J^CdBr. 

1 

27.46 

28.15 

29.27 

30.17 

31.01 

31.91 

l-lo 

—6.30 

—4.61 

—3.49 

—2.69 

—1.76 

—0.85 

NH/31 

1 

42.78 

41.37 

39.76 

38.06 

36.37 

34.58 

Ho 

10.02 

8.61 

7.00 

6.30 

3.61 

1.80 

KCl 

1 

42.27 

40.96 

39.32 

37.76 

36.06 

34.^ 

Ho 

9.51 

8.20 

6.66 

6.00 

3.29 

1.66 

SULPHUR  OXIDE 

905 

Solubility  in  8alt8+ Aq  at  25"— Cofitinwerf. 
1=  coefficient  of  absorption  of  SOj  in  the  given  solution  at  25*. 
lo=  coefficient  of  absorption  of  SO,  in  water  at  25"*=  32.76. 

Salt 

3-Donnal 

2.6-norm8l 

2-normaI 

1.5-nonnBl 

l-Qormal 

0.5 -normal 

NaCl 

1 

31.36 

31.51 

31.76 

31.96 

32.25 

32.46 

Ho 

—1.40 

—1.25 

—1.00 

—0.80 

—0.51 

—0.30 

JiCdCl, 

1 

26.06 

27.09 

28.16 

29.46 

30.55 

31.66 

Mo 

—6.70 

-^.67 

—4.60 

—3.30 

—221 

—1.10 

NH4CNS 

1 

61.46 

57.01 

52.26 

47.26 

42.74 

37.78 

Wo 

28.70 

24.25 

19.50 

14.50 

9.98 

5.02 

KCNS 

1 

61.26 

55.87 

51.86 

47.02 

42.38 

37.57 

Wo 

28.50 

23.11 

19.10 

14.26 

9.62 

4.81 

NaCNS  . 

1 

48.34 

45.86 

43.37 

40.78 

38.24 

35.44 

Wo 

15.58 

13.10 

10.61  . 

8.02 

5.48 

2.68 

NH4NO, 

1 

39.14 

38.01 

37.27 

36.28 

35.07 

33.96 

Wo 

6.38 

5.25 

4.51 

3.52 

2.31 

1.20 

KNO, 

1 

38.52 

37.57 

36.66 

35.77 

34.79 

33.80 

Wo 

5.76 

4.81 

3.90 

3.01 

2.03 

1.04 

H(NH4),S04 

1 

35.96 

35.47 

34.95 

34.34 

33.82 

33.35 

Wo 

3.20 

2.71 

2.19 

1.58 

1.06 

0.59 

>iKJ304 

1 

33.61 

33.20 

Wo 

•,•  • 

0.85 

0.48 

>iNa,804 

1 

28.44 

28.66 

29.51 

30.45 

31.14 

31.96 

Wo 

—4.32 

—4.10 

--3.25 

—2.31 

—1.62 

—0.80 

HCdS04 

1 

23.76 

25.14 

26.58 

28.24 

29.71 

31.11 

Wo 

—9.00 

—7.62 

—6.18 

—4.52 

—3.05 

—1.85 

Sol.  in  Cls+Ac 
Ch.  1913,  84.  41fi 


.) 


(Fox,  Z.  phya.  Ch.  1902,  41.  462.) 
Sol.  in  Br,.   Solidifioation  curves  determined. 


(Van  der  Goot,  Z.  phys. 


Digitized  by  VjOOQ  IC 


906 


SULPHUR  OXIDE  AMMONIA 


Solubility  of  SOi  in  alcohol.  1  vol.  alcohol  at 
t**  and  760  mm.  dissolves  V  vols.  SOi  gas 
at  0**  and  760  mm. 


t° 

V 

t° 

V 

t« 

V 

0 

328.62 

9 

201.33 

17 

130.61 

1 

311.98 

10 

190.31 

18 

124.58 

2 

295.97 

11 

179.91 

19 

119.17 

3 

280.58 

12 

170.13 

20 

114.48 

4 

265.81 

13 

160.98 

21 

110.22 

5 

251.67 

14 

152.45 

22 

106.68 

6 

238.16 

15 

144.55 

23 

103.77 

7 

225.26 

16 

137.27 

24 

101.47 

8 

212.98 

£1 


(Bunsen*8  Gasometry.) 


100  pts.  absolute  methyl  alcohol  difisolve 
247  pts.  SOt  at  0^  and  760  mm.;  47  pts.  at  26"* 
and  760  mm.;  100 pts.  absolute  ethyl  alcohol 
dissolve  115  pts.  SOi  at  O""  and  760  mm.;  32.3 
•ts.  at  26**  and  760  mm.  (de  Bniyn,  Z.  ph3rs. 
Ih.  10.  783.) 

Sol.  in  ether. 

Absorbed  by  oil  of  turpentine. 

Rapidly  absorbed  by  anhydrous  aldehyde  in 
the  cold,  11  pts.  alddiyde  absorbing  10  pts. 
SOs. 

Absorption  coefficient  of  aldehyde  for  SOs 
is  1.4  times  greater  than  that  of  alcohol,  and 
7  times  greater  than  that  of  HsO.  (Geuther 
and  Cartmell.  Proc.  Roy.  Soc.  10.  111.) 

1  pt.  camphor  dissolves  0.880  pt.  by  weight 
(-308  vols.)  SOs  at  0**  and  725  mm,;  1  pt. 
glacial  HCsHtOs  dissolves  0.961  pt.  by  weight 
(=^318  vols.)  SOs  at  0"  and  725  nmi.;  1  pt. 
formic  ^d  dissolves  0.821  pt.  by  weight 
(-351  vols.)  SOs  at  0**  and  726  DMn.;l  pt. 
acetone  dissolves  2.07  pts.  by  weight  (-5)89 
vols.)  SOs  at  0*"  and  725  nmi.;  1  pt.  sulphuryl 
chloride  dissolves  0.323  pt.  by  weight  ( - 187 
vols.)  SOs  at  0**  and  726 


J.  pr.  (2)  24. 168.) 


nmi.     (Schulze, 


Solubility  of  SO,  in  CHCU. 
C=g.  SOs  in  1  CO.  of  the  solution. 
P«  Pressure  in  mm.  Hg. 


t" 

c 

P 

£xio« 

0 

0.000701 

2.7 

2.6 

n 

0.001790 

5.6 

3.14 

it 

0.006982 

22.0 

3.J7 

n 

0.03097 

90.2 

3.43 

n 

0.08217  ■ 

219.6 

3.74 

26 

0.000669 

5.7 

1.17 

it 

0.001712 

12.9 

1.37 

ft 

0.006723 

48.0 

1.40 

It 

0.02954 

208.2 

1.47 

it 

0.07839 

488.8 

1.60 

(Lindner,  M.  1912,  83.  645.) 


Distribution  of  SOs  between  HsO  and  CHCI4 
at20^ 
Ci  —  g.  SOs  per  1.  of  HsO  solution. 
cs«g.  SOs  per  1.  of  CHCU  solution. 


Ci 

C. 

Ci^Ct 

1.738 

1.123 

1.55 

1.753 

1.122 

1.56 

2.326 

1.704 

1.37 

2.346 

1.703 

1.38 

2.628 

1.897 

1.38 

3.039 

2.395 

1.27 

3.058 

2.385 

1.28 

3.686 

3.063 

1.20 

3.735 

3.062 

1.22 

4.226 

3.626 

1.17 

5.269 

4.798 

1.10 

5.372 

4.813 

1.12 

6.588 

6.183 

1.07 

31.92 

33.84 

0.94 

33.26 

37.25 

0.89 

(McCrae,  Z.  anorg.  1903,  35.  12.) 

Distribution  of  SOs  between  HCl+Aq  and 
CHCl.  at  20^ 
Ci  —  g.  SOs  per  1.  of  HCl+Aq  solution, 
cs  -g.  SOs  per  1.  of  CHCU  solution. 
HC1= normality  of  HCl+Aq  used. 


HCI 


0.05-N 

0.1  -N 

0.2  -N 
0.4  -N 


C, 


1.86 

3.076 

4.277 

5.340 

1.25 

1.324 

2.78 

3.86 

5.161 

1.268 

1.914 

2.464 

3.967 

1.202 

1.894 


1.46 

2.830 

4.07 

5.42 

1.41 

1.416 

3.08 

4.08 

6.715 

1.509 

2.274 

3.040 

4.898. 

1.614 

2.263 


Ci/Ci 


1.28 
1.06 
1.04 
0  96 
0.88 
0.93 
0.90 
0.94 
0.90 
084 
0.84 
0.81 
0.81 
0,79 
0  83 


(McCrae,  Z.  anorg.  1903,  35.  14.) 

Sulphur  dioxide  iininmiii,  SOs,  NHj 
Very  hydroscopic, 


(Schi 


EasOy  soL  in  Bfi  with 
Z.  anorg.   1900,  tt. 


deoomp. 
490 

SOs,  2NHt.    Somewhat  hydroeoopie. 

Sol.  in  HsO  with  evolution  of  NHi.  (Schu- 
mann, Z.  anorg.  1900, 83. 50.) 

5S0s,4NHs.   Vmr  deliquescent. 

Very  soL  in  HsO.  (Divors  and  Ogava, 
Chm.  Soc.  1901,  79.  1103.) 

Sulphur  (rtozide,  S0|. 

Fumes  on  air.  Misoible  with  Rfi,  with 
evolution  of  much  heat.  SoL  in  H^90«.  D^ 
oomp.  by  alcohol  and  ether.  ^IC 
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Exists  in  two  modifications,  one  of  which  is 
liauid  and  miscible  with  H1SO4,  while  the 
solid  form  is  only  slowly  sol.  therein. 

Miscible  with  CSt  at  80^  but  at  IS""  CSs 
dissolves  only  Vg  pt.  SOt/  and  S0|,  Vs  Pt. 
C8,.    (Schults^Sellack,  Pogg.  189.  4B0.} 

There  is  only  one  modification,  the  hguid, 
which  absorbs  HfO  and  becomes  solid.  (Rebs, 
A.  i46.  356.) 

Miscible    with  liquid    SOs.      (Schults- 
Sdlack.) 

See  also  Sulphuric  add. 

Sulphur  heptoiddtt  StOr. 

Fumes  on  air.  Slowl3r  deoomp.  at  0**,  in- 
stantaneously on  warming.  Sol.  in  cone. 
H,S04.    (Berthelot,  J.  ^^7(2)  17.  48.) 

Forms  compound  8^7,  2HsOt. 

Formula  is  SO4.  according  to  Traube  (B. 
84.  1764),  and  SsOr  is  SO.+SO4. 

See  also  Marshall  (Chem.  Soc.  69.  771). 

Traube  (B.  26.  148)  denies  the  existence  of 
8O4. 

Sulphur  ozybromide,  SOBrs. 
See  Thioiijd  bromide. 

Sulphur  ozjchloride,  SOCli. 

See  Thionyi  chloride. 

SO^ls.    See  Sulphury!  chloride. 

SsOiCls.  See  PyroSulphuryl  chloride. 

HSOtCl.  See  Sulphur^  hydroxy!  chloride. 

StOCU.  Decomp.  by  HsO  and  alcohol. 
(Oder,  C.  R.  94.  446.) 

Mixture  of  about  17SClt+2SOCls  and 
580tCls.    (Knoll,  B.  1898,  31.  2183.) 

Snlplrar  ozytoerachloride,  SsOtCU. 

Violently  decomp.  by  HtO,  dil.  adds,  or 
aloohoL    O^iUon,  A.  ch.  (3)  29. 327.) 

80L  in  warm  StCls.    (Carius,  A.  106.  296.) 

Deoomp.  violently  with  C81. . 

Sulphur  ozyfluoride,  SOtFt. 
See  Stdphnnd  fluoride. 
SOFf.    See  Tbkmji  fluoride. 

Su^ur  <ftphotphlde»  P|S. 
See  Phosphorus  monosulphide. 

Sulphur  tetrophosphide,  P4S. 
See  Phosphorus  ««mi8ulphide. 

Su^iuretted  hydrogen,  HtS. 
See  Hydfocen  sulphide. 

Stilphoric  acid,  H,804. 
Miseible  with  HsO  in  all  proportions. 


p.  gr.  of  HjRO-l-Aq. 


Baume 
degrees 


66 
60 
55 
50 
45 
40 
35 
30 
25 
20 
15 
10 
5 


Sp.  gr. 


1  842 
1.725 
1.618 
1.524 
1.466 
1  375 
1.315 
1.260 
1.210 
1.162 
1.114 
1.076 
1.023 


Hj^Oi 


100 
84.22 
74  32 
66.45 
58  02 
50  41 
43.21 
36.52 
30.12 
24.01 
17.39 
11.73 
6.60 


(Vauqi-elio.  A.  ch. 
Tf .  260.) 


Baume 
degrees 


66 
60 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 


8p.gr. 


1.844 
1.717 
1.618 
1.603 
1.586 
1.566 
1.550 
1.532 
1.515 
1.500 
1.482 
1.466 
1.454 


H.^04 


100 
82  34 
74.32 
72.70 
71.17 
69  30 
68.03 
66.45 
64.37 
62.80 
61.32 
59  85 
58  02 


(Darcet.  A.  ch. 
(2)  1.  198.) 


gp.gr.  of  H:S04+Aq. 

h1>. 

".?-,?i 

Sp.  gr. 
at25» 

hIo. 

at  15" 

^.?=S^ 

0 

0.9986 

0  9955 

50 

1.3856 

1.3780 

2.5 

1.0115 

55 

1  4347 

5 

1.0284 

1.0272 

60 

1.4860 

1.4767 

10 

1.0859 

1.0604 

65 

1.5402 

15 

1.0998 

70 

1.5946 

1.5863 

20 

1 . 1378 

1.3311 

75 

1  6534 

25 

1.1767 

80 

1.7092 

1.6996 

30 

1.2154 

1.2078 

85 

1.7602 

35 

1.2582 

90 

1.8050 

1.7940 

40 

1.2976 

1.2838 

95 

1.8318 

45 

1.3409 

100 

1.8406 

1.8286 

(Deleaezme.  ISSS.) 


Sp 

.  gr.  at  15.56°.  and  b.-pt.  of  HjSOi+Aq. 

Sp.gr. 

%S0, 

B.-pt. 

Sp.gr. 

%so. 

B.-pt. 

1.850 

81 

326*» 

1  769 

67 

2ir» 

1.849 

80 

318 

1  757 

66 

210 

1.848 

79 

310 

1  744 

65 

205 

1.847 

78 

301 

1  730 

64 

200 

1.845 

77 

293 

1  715 

63 

195 

1.842 

76 

285 

1  699 

62 

190 

1.838 

75 

277 

1  684 

61 

186 

1.833 

74 

268 

1  670 

60 

182 

1.827 

73 

260 

1  650 

58.6 

177 

1.819 

72 

253 

1.520 

50 

143 

1.810 

71 

245 

1  408 

40 

127 

1.801 

70 

238 

1.300 

30 

115 

1.791 

69 

230 

1  200 

20 

107 

1.780 

68 

224 

1   100 

10 

103 

(Dthon.  X.  Syst.  1.  210.) 


Sp.  gr.  of  HtSOi-l-Aq  at  15» 


Sp.gr. 


1  8485 
1.8460 
1  8410 
1  8336 
1  8233 
1  8115 
1  7962 
1  7774 
1  7570 
1  7360 
1  7120 
1.6870 
1  6630 
1  6415 
1.6204 


8(>a 


81  54 
79  90 
78  28 
76  65 
75  02 
73  39 
71  75 
70  12 
68  49 
66  86 
65  23 
63  60 
61  97 
60  34 
58  71 


HSO* 


100 
98 
96 
94 
92 
90 
88 
86 
84 
82 
80 
78 
76 
74 
72n 


8p.gr. 

1  5975 
1  5760 
1  5503 
1  5280 
1  5066 
1  4860 
1  4660 
1.4460 
1  4265 
1  4073 
1.3884 
1.3697 
1  3530 
1  3345 
I  3165 


57  08 
55  45 
53  82 
52  18 
50  55 
48  92 
47.29 
45  66 
44  03 
42  40 
40  77 
39.14 
37  51 
35  88 
34  25 


Htfe« 


70 
68 
66 
64 
62 
60 
58 
56 
54 
52 
50 
48 
46 
44 
42 
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8p 

gr.  of  HiSD4+Aq  at  15'*.— CorUinu4d.             \ 

Correction  of  sp.  gr.  for  temperature,  to  be  added  tor  a 
lowering  of  the  temp,  of  10*.  or  subtracted  for  a 

SO* 

H,S04 

S  p.  gr. 

r&. 

hSo« 

8p.  gr. 

of  acid 
ato* 

oiacid 

aro« 

of  acid 
atO« 

Corr. 

Corr. 

Corr. 

1  2999 

32  61 
30  98 
29  35 
27.72 
23.09 
24.46 

40 
38 
36 
3i 
32 
30 

1.1410 
1 . 1246 
1   1090 
1  0953 
1.0809 
1  0582 

16.31 
14  68 
13  05 
11.41 
0.78 
8  15 

20 
18 
16 
14 
12 
10 

1  2SiJ 
1  2«54 
1.2190 
1.2334 

1.04 
1  07 
1.10 

0.002 
0.003 
0.004 

1.15 
1  20 
1  30 

0  005 
0.006 
0  007 

1  45 

1  70 
1   85 

0  00b 
0  009 
0  OO0« 

1  2184 

(Binettu.) 

1.2032 

22  83 

28 

1.0544 

6.52 

8 

1.1876 
1.1700 
I   1549 

21  20 
19  57 
17.94 

26 
24 
22 

1.0405 
1.0258 
1.0140 

4.89 
3  25 
1  63 

6 

4 
2 

Sp.  gr.  of  H,S04+Aq  at  15^    a-7o;b-5). 
gr.  if  %  is  SOt;  c-sp.  gr.  if  %  is  H^«. 

1 

c 

a 

b 

(Ure.  Schw. 

a 

D 

e 

J.  SS.  444.) 

1 

1.009 

1.0064 

51 

1.530 

1.406 

2 

1.017 

1.013 

52 

1.545 

1.418 

3 

1.025 

1.019 

53 

1.556 

1.428 

4 

1.034 

1.0256 

54 

1.573 

1.438 

Sp.gr.  of  HiSOi-hAc; 

5 

1.041 

1.032 

55 

1.585 

1.44S 

6 

1.049 

1.039 

56 

1.600 

1.4586 

At 

0« 

At  15" 

7 

1.058 
1.067 

1.0464 
1.0536 

57 

1.615 
1.627 

1.469 
1.480 

Degrees 

Sp.  gr. 

8 

58 

Baume 

~r036 

% 
SOi 

5  1 

Ha^Oi 

8(5« 

H^'b, 

9 
10 
11 

1.076 
1.085 
1.095 

1.061 
1.068 
1.0756 

59 
60 
61 

1.642 
1.656 
1.675 

1.490 
1.510 

5 

4  2 

5  4 

4.5 

1.512 

10 

1.075 

10  3 

8.4 

10.9 

8.0 

12 

1.104 

1.083 

62 

1.689 

1.523 

15 
20 

1.116 
1.161 

15  5 
21   2 

12  7 
17  3 

16.3 
22  4 

13  3 
18  3 

13 

1.114 

1.091 

63 

1.701 

1.534 

25 

1   209 

27  2 

22  2 

28  3 

23  1 

14 

1.123 

1.098 

64 

1.716 

1.545 

30 

1.2(52 

33  6 

27.4 

34  8 

28  4 

15 

1.133 

1.106 

65 

1.730 

1.557 

33 
35 

1  296 
1.320 

37  6 
40  4 

30  7 
33  0 

38  9 
41  6 

31.8 
34  0 

16 

1.142 

1.1136 

66 

1.742 

1.678 

3J 

1  332 

41.7 

34  1 

43.0 

35  1 

17 

1.150 

1.121 

67 

1.755 

1.580 

37 

1.345 

43.1 

35  2 

44  3 

36.2 

18 

1.160 

1.129 

68 

1.770 

1.592 

38 
39 
40 

1.357 
1.370 
1  383 

44  5 
45.9 
47  3 

35  3 

37  5 

38  6 

45  6 
45  9 
48  4 

37  2 

38  3 
39.5 

19 
20 

1.170 
1.180 

1.136 
1.144 

69 
70 

1.781 
1.792 

1.604 
1.615 

41 

1.397 

4S  7 

39  7 

49  9 

40  7 

21 

1.190 

1.1516 

71 

1.802 

1.627 

42 
43 
44 

1.410 
1  424 
1  438 

50  0 

51  4 

52  8 

408 
41  9 
43  1 

51  2 

52  5 
54  0 

41  8 

42  9 
44   1 

22 
23 

1.200 
1.210 

1.159 
1.167 

72 
73 

1.810 
1.819 

1.639 
1.651 

45 

1.453 

54  3 

44  3 

55  4 

45.2 

24 

1.220 

1.174 

74 

1.825 

1.663 

46 
47 

1  468 
1  483 

55  7 
57   1 

45  5 
46.6 

56.9 
58  2 

46.4 
47  5 

25 

1.229 

1.182 

75 

1.830 

1.675 

48 

1.498 

58  5 

47  8 

59.6 

48  7 

26 

1.239 

1.190 

76 

.1.834 

1  686 

49 

1  514 

60  0 

49  0 

61   1 

50  0 

27 

1.248 

1.198 

77 

1.837 

1  696 

50 
51 

1  530 
1  .54*^ 

61  4 

62  9 

50  1 

51  3 

02  6 
63  9 

51  1 

52  2 

28 

1.258 

1.2066 

78 

1.839 

1.710 

52 

1  563 

64  4 

52  6 

65  4 

53  4 

29 

1.268 

1.215 

79 

1.841 

1.722 

53 

1.580 

65  9 

53  8 

65  9 

54  6 

30 

1.278 

1.223 

80 

1.842 

1.734 

54 

55 

1   597 
1.615 

67  4 

68  9 

55  0 
55  2 

68  4 
70  0 

55.8 
57   1 

31 

1.288 

1.231 

81 

1.745 

55 

1  634 

70  5 

57  5 

71.6 

58  4 

32 

1.300 

1.239 

82 

1.756 

57 

1   652 

72  1 

58  8 

73  2 

59  7 

33 

1.310 

1.2476 

83 

1  767 

58 
59 

1  671 
1  691 

73  6 
75  2 

60  1 

61  4 

74  7 

75  3 

61.0 
62  3 

34 

1.320 

1.266 

84 

1.777 

60 

1   711 

7ft  9 

62  8 

78  0 

63  6 

35 

1.332 

1.264 

85 

1.7W 

61 

1  732 

78  6 

64  2 

79  8 

65  1 

36 

1.344 

1.272 

86 

1.7M 

62 
63 

1   753 
1  774 

80  4 

82.4 

65  7 
67.2 

81   7 
83  9 

66.7 
68  5 

37 

1.354 

1.281 

87 

1.8Q2 

64 

1   795 

84  6 

69  0 

85.3 

70  4 

38 

1.367 

1.289 

88 

1.809 

65 

1  819 

87  4 

71  3 

89.5 

73  0 

39 

1.378 

1.2976 

89 

1  816 

66  5 
65  8 

1  830 
1  837 

89  1 

90  4 

72  2 

73.8 

91  8 
94.5 

74  9 

77. 

40 

1.390 

1.306 

90 

1.822 

66 

1  842 

91  3 

74.5 

100.0 

81.6 

41 

1.401 

1.315 

91 

1.S37 

6*^.2 

1  846 

92  5 

75  5 

42 

1.415 

1.324 

92 

1.831 

66.4 
66.6 

1  852 
1  857 

95  0 
inn  n 

77  5 
81.6 

43 

1.427 

1.333 

93 

1.834 

44 
45 
46 

1.440 
1.451 
1.465 

1.342 
1.351 
1.361 

94 
95 
96 

1.8356 

(Bioeau  A.  ch 

u  (3)  It.  1 

21.) 

1.8;i76 
1  83S4 

47 

1.478 

1.370 

97 

1.840 

48 

1.490 

1.379 

98 

1.8406 

The  ST 

>.  gr.  found  at  t°  c 

an  be  red 

uced  to  1 

ip.  gr.  at 

49 

1.501 

1.3886 

99 

1.842 

0*  by  mi 

.mp.yin.byjiiij 

.    (Bineau.) 

58 

~.  or  by 

using  th 

e  follow. 

50 

1.517 

1.398 

100 

1.8496 

ing  table 

(Bii 

leai 

i,calc 

iilatedby( 

Cerise 

h,Z.fl 

ina 

.8.292 
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Sp.gr. 

of  H,S04-hAq  at  15°; 

H/)  atO**»l. 

Sp.  gr.  of  HtS04,  etc.^CorUinued. 

hIo. 

Sp.  gr. 

hSo* 

Sp.  gr. 

kK 

Sp.  gr. 

Sp.gr. 

^. 

}f  ^(.J* 

Sp.  gr. 

^^ 

H§0. 

1 

1.006 

35 

1.264 

68 

1.592 

1.150 

17.07 

20.91 

1.455 

45.31 

55.50 

2 

1.012 

36 

1.272 

69 

1.604 

1.155 

17.59 

21.55 

1.460 

45.69 

55.97 

3 

1.018 

37 

1.281 

70 

1.615 

1.160 

18.11 

22.19 

1.465 

46.07 

56.43 

4 

1.025 

38 

1.290 

71 

1.626 

1.165 

18.64 

22.83 

1.470 

46.45 

56.90 

5 

1.032 

39 

1.298 

72 

1.638 

1.170 

19.06 

23.47 

1.476 

46.83 

57.37 

6 

1.039 

40 

1.307 

73 

1.650 

1.175 

19.69 

24.12 

1.480. 

47.21 

57.83 

7 

1.046 

41 

1.316 

74 

1.662 

1.180 

20.21 

24.76 

1.485 

47.67 

58.28 

8 

1.053 

42 

1.324 

75 

1.674 

1.185 

20.73 

25.40 

1.490 

47.95 

58.74 

9 

1.061 

43 

1.333 

76 

1.684 

1.190 

21.26 

26.04 

1.495 

48.34 

59.22 

10 

1.069 

44 

1.342 

77 

1.697 

1.195 

21.78 

26.68 

1.500 

48.73 

59.70 

11 

1.076 

45 

1.352 

78 

1.710 

1.200 

22.30 

27.32 

1.505 

49.12 

60.18 

12 

1.084 

46 

1.361 

79 

1.721 

1.205 

22.82 

27.96 

1.510 

49.51 

60.65 

13 

1.091 

47 

1.370 

80 

1.732 

1.210 

23.33 

28.58 

1.515 

49.89 

61.12 

14 

1.099 

48 

1.379 

81 

1.743 

1.215 

23.84 

29.21 

1.520 

50.28 

61.59 

15 

1.106 

49 

1.389 

82 

1.753 

1.220 

24.36 

29.84 

1.525 

50.66 

62.06 

16 

1.114 

50 

1.399 

83 

1.763 

1.225 

24.88 

30.48 

1.530 

51.04 

62.53 

17 

1.122 

51 

1.409 

84 

1.773 

1.230 

25.39 

31.11 

1.535 

51.43 

63.00 

18 

1.129 

52 

1.418 

85 

1.783 

1.235 

25.88 

31.70 

1.540 

51.78 

63.43 

19 

1.137 

53 

1.428 

86 

1.792 

1.240 

26.35 

32.28 

1.545 

52.12 

63.85 

20 

1.145 

54 

1.438 

87 

1.800 

1.245 

26.83 

32.86 

1.550 

52.46 

64.26 

21 

1.153 

55 

1.448 

88 

1.807 

1.250 

27.29 

33.40 

1.555 

52.79 

64.67 

22 

1.161 

56 

1.459 

89 

1.814 

1.255 

27.76 

34.00 

1.560 

53.12 

65.08 

23 

1.168 

57 

1.469 

90 

1.820 

1.260 

28.22 

34.57 

1.565 

53.46 

65.49 

24 

i.176 

58 

1.480 

91 

1.825 

1.265 

28.69 

35.14 

1.570 

53.80 

65.90 

25 

1.184 

59 

1.491 

92 

1.8294 

1.270 

29.15 

35.71 

1.575 

54.13 

66.30 

26 

1.191 

60 

1.501 

93 

1.8339 

1.275 

29.62 

36.29 

1.580 

54.46 

66.71 

27 

1.199 

61 

1.512 

94 

1.8372 

1.280 

30.10 

36.87 

1.585 

54.80 

67.13 

28 

1.207 

62 

1.523 

95 

1.8390 

1.285 

30.57 

31.45 

1.590 

55.18 

67.59 

29 

1.215 

63 

1.535 

96 

1.8406 

1.290 

31.04 

38.03 

1.595 

55.55 

68.05 

30 

1.223 

64 

1.546 

97 

1.8410 

1.295 

31.52 

38.61 

1.600 

55.93 

68.51 

31 

1.231 

65 

1.558 

98 

1.8412 

1.300 

31.99 

39.19 

1.605 

56.30 

68.97 

32 

1.239 

66 

1.569 

99 

1.8403 

1.305 

32.46 

39.77 

1.610 

56.68 

69.43 

33 

1.247 

67 

1.580 

100 

1.8384 

1.310 

32.94 

40.35 

1.615 

57.05 

69.89 

34 

1.256 

1.315 

33.41 

40.93 

1.620 

57.40 

70.32 

1.320 
1.325 

33.88 
34.35 

41.50 
42.08 

1.625 
1.630 

57.75 
58.09 

70.74 
71.16 

(Fro 

m  1-91 

%  acc« 

ording  to  Kolb,  calcu- 

ktedb 

y  Gerla4 

ch :  from 
lef,  calc 

i  92-100%  according  to 

1.330 

34.80 

42.66 

1.635 

58.43 

71.57 

Lunge 

and  Nf 

ulated  by  Gerlach,  Z. 

1.335 

35.27 

43.20 

1.640 

58.74 

71.99 

anal.  Z 

7.  316.) 

1.340 

35.71 

43.74 

1.645 

59.10 

72.40 

1.345 

36.14 

44.28 

1.650 

59.45 

72.88 

Sp.  gr. 

of  H,S 

O4  at  1. 

J**  compared  with  HiO 

1.350 
1.355 

36.58 
37.02 

44.82 
45.35 

1.655 
1.660 

59.78 
60.11 

73.23 
73.64 

at  4** 

and  0  I 

am.  pressure. 

1.360 
1.365 

37.45 
37.89 

45. 8S 
46.41 

1.665 
1.670 

60.46 
60.82 

74.07 

f'/i. 

% 

% 

% 

74.51 

Sp.gr. 

S($. 

H5SO4 

Sp.  gr. 

s3. 

Hi04 

1.370 

38.32 

46.94 

1.675 

61.20 

74.97 

1.375 

38.75 

47.47 

1.680 

61.57 

75.42 

1.000 

0.07 

0.09 

1.075 

8.90 

10.90 

1.380 

39.18 

48.00 

1.685 

61.93 

75.86 

1.005 

0.68 

0.83 

1.080 

9.47 

11.60 

1.385 

39.62 

48.53 

1.690 

62.29 

76.30 

1.010 

1.28 

1.57 

1.085 

10.04 

12.30 

1.390 

40.05 

49.06 

1.695 

62.64 

76.73 

1.015 

1.88 

2.30 

1.090 

10.60 

12.99 

1.395 

40,48 

49.59 

1.700 

63.00 

77,17 

1.020 

2.47 

3.03 

1.095 

11.16 

13.67 

1.40t> 

10  Dl 

50.11 

1.70,^, 

63.95 

77  r*o 

1.025 

3.07 

3.76 

1.100 

11.71 

14.35 

1.4a3 

4\  Xi 

.=50,63 

l.7tO 

63.70 

7K,04 

1.030 

3.67 

4.49 

1.105 

12.27 

15.07 

1.410 

J  1. 7(1 

51.15 

1.715 

64.07 

7^  48 

1.035 

4.27 

5.23 

1.110 

12.82 

15.71 

i.4ir> 

42  17 

5l.fi6 

1  7124> 

64.43 

7^.92 

1.040 

4.87 

5.96 

1.115 

13.36 

16.36 

lA2i 

42.57 

52.15 

1.725 

64. 7H 

7{i  m 

1.045 

5.45 

6.67 

1.120 

13.89 

17.01 

1.425 

42  f>r> 

52.6:1 

1 . 7:^0 

65.14 

7ft, HO 

1.050 

6.02 

7.37 

1.125 

14.42 

17.66 

1.430 

43.36 

53  11 

1   7:15 

6*7-50 

m  24 

1  055 

6.59 

8.07 

1.130 

14.95 

18.31 

1.435 

43.75 

5;^.  59 

1  740 

65  8^1 

SO  m 

1.060 

7.16 

8.77 

1.135 

15.48 

18.96 

1.440 

44   14 

.^.07 

1  745 

m»  2'J 

81   12 

1.065 

7.73 

9.47 

1.140 

16.01 

19.61 

1.44r, 

44.53 

54  55 

1.7-^, 

m  JyS 

At  m 

1.070 

8.32 

10.19 

1.145 

16.54 

20.26 

1.450    44.92  1 

55,  <» 

hmi 

mm  m  oo 
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Sp.  gr.  of  H1SO4,  etc. — Continued. 


8p.  gr. 

sl. 

H,SO. 

Sp.  gr. 

A 

hSo4 

1.760 

67.30 

82.44 

1.829 

75.03 

91.90 

1.765 

67.65 

82.88 

1.830 

75.19 

92.10 

1.770 

68.02 

83.32 

1.831 

75.35 

92.30 

1.775 

68.49 

83.90 

1.832 

75.53 

92.52 

1.780 

68.98 

84.50 

1.833 

75.72 

92.75 

1.785 

69.74 

.85.10 

1.834 

75.96 

93.05 

1.790 

69.96 

85.70 

1.835 

76.27 

93.43 

1.795 

70.45 

86.30 

1.836 

76.67 

93.80 

1.800 

70.94 

86.90 

1.837 

76.90 

94.20 

1.805 

71.50 

87.60 

1.838 

77.23 

94.60 

1.810 

72.08 

88.30 

1.839 

77.55 

95.00 

1.815 

72.69 

89.05 

1.840 

78.04 

95.60 

1.820 

73.51 

90.05 

1.8405 

78.33 

95.95 

1.821 

73.63 

90.20 

1.8415 

79.19 

97.00 

1.822 

73.80 

90.40 

1.8410 

79.76 

97.70 

1.823 

73.96 

90.60 

1.8415 

80.16 

98.20 

1.824 

74.12 

90.80 

1.8400 

80.57 

98.70 

1.825 

74.29 

91.00 

1.8400 

80.98 

99.20 

1.826 

74.49 

91.25 

1.8395 

81.18 

99.45 

1.827 

74.69 

91.50 

1.8390 

81.39 

99.70 

1.828 

74.86 

91.70 

1.8385 

81.59 

99.95 

(Lunge  and  Isler,  Zeit.  angew.  Ch.  9.  129.) 
Sp.  gr.  of  cone.  H,S04+Aq  at  15**. 


%  H,S04 


100 
99.98 
99.96 
99.94 
99.92 
99.90 
99.88 
99.86 
99.84 
99.81 
99.78 
99.76 
99.73 
99.70 
99.67 
99.64 
99.61 
95.58 
99.55 
99.52 
99.49 
99.46 
99.43 
99.40 
99.37 
99.33 
99.29 
99.25 
99.22 
99.19 
99.16 
99.11 
99.06 


Sp.gr. 


1.8384 
1.8385 
1.8386 
1.8387 
1.8388 
1.8389 
1.8390 
1.8391 
1.8392 
1.8393 
1.8394 
1.8395 
1.8396 
1.8397 
1.8398 
1.8399 
1.8400 
1.8401 
1.8402 
1.8403 
1.8404 
1.8405 
1.8406 
1.8407 
1.8408 
1.8409 
1.8410 
1.8411 
1.8412 
1.8413 
1.8414 
1.8415 
1.8416 


%  H,S04 


99.02 
98.98 
98.94 
98.84 
98.84 
98.78 
98.71 
98.63 
98.56 
98.48 
98.40 
98.32 
98.22 
98.08 
97.85 
97.50 
97.10 
96.93 
96.76 
93.65 
96.55 
96.46 
96.39 
96.31 
96.24 
96.16 
96.09 
96.02 
95.95 
95.88 
95.81 
95.74 
95.67 


Sp.  gr. 


1.8417 
1.8418 
1.8419 
1.8420 
1.8421 
1.8422 
1.8423 
1.8424 
1.8425 
1.8426 
1.8427 
1.8428 
1.8429 
1.8430 
1.8431 
1.8432 
1.8431 
1.8430 
1.8429 
1.8428 
1.8427 
1.8426 
1.8425 
1.8424 
1.8423 
1.8422 
1  8421 
1.8420 
1.8U9 
1.8418 
1.8417 
1.8416 
1.8415 


Sp.    gr.    of    cone.    HsSOt,    etc. — Continued. 


%  H,804 

8p.gt. 

%H,S04 

8p.gr. 

95.61 

1.8414 

93.32 

1.8352 

95.55 

1.8413 

93.29 

1.8;«1 

95.50 

1.8412 

93.26 

1.8350 

95.45 

1.8411 

93.23 

1.8349 

95.40 

1.8410 

93.20 

1.8348 

95.35 

1.8409 

93.17 

1.8347 

95.30 

1.8408 

93.14 

1  8346 

95.25 

1.8407 

93.12 

1.8345 

95.21 

1.8406 

93.09 

1.8344 

95.16 

1.8405 

93.06 

1.8343 

95.12 

1.8404 

93.00 

1.8342 

95.08 

1.8403 

92.98 

1.8341 

95.04 

1.8402 

92.95 

1-83.9 

95.00 

1.8401 

92.93 

1.8338 

94.96 

1.8400 

92.90 

1.8337 

94.92 

1.8399 

92.87 

1-8336 

94.88 

1.8398 

92.84 

1.8335 

94.84 

1.8397 

92.82 

1.8334 

94.81 

1.8396 

92.79 

1.8333 

94.77 

1.8395 

92.77 

1.83^ 

94.73 

1.8394 

92.73 

1.8331 

94.69 

1.8393 

92.71 

1.8330 

94.65 

1.8392 

92.69. 

1.8329 

94.61 

1.8391 

92.66 

1.8328 

94.57 

1.8390 

92.63 

1.8327 

94.53 

1.8389 

92.61 

1.8i26 

94.49 

1.8388 

92.59 

1  8325 

94.46 

1.8387 

92.56 

1.8324 

94.42 

1.8386 

92.54 

1.8323 

94.38 

1.8385 

92.52 

1.8322 

94.34 

1.8384 

92.49 

1.8321 

94.31 

1.8383 

92.46 

18:^ 

94.27 

1.8382 

92.44 

1.8319 

94.24 

1.8381 

92.41 

1.8318 

94.20 

1.8380 

92.39 

1  8317 

94.17 

1.8379 

92.37 

1.8316 

94.13 

1.8378 

92.34 

1  8315 

94.10 

1.8377 

92.32 

1  8314 

94.07 

1.8376 

92.29 

1.8313 

94.03 

1.8375 

92.27 

1.8312 

94.00 

1.8374 

92.24 

1.8311 

93.97 

1.8373 

92.22 

1.^310 

93.93 

1.8372 

92.19 

1  8309 

93.90 

1.8371 

92.17 

1.8308 

93.87 

1.8370 

92.15 

1.8307 

93.83 

1.8369 

92.12 

1.8306 

93.80 

1.8368 

92.10 

1  8305 

93.77 

1.8367 

92  07 

1.8304 

93.74 

1.8366 

92.05 

1  8303 

93.71 

1.8365 

92.02 

1  8302 

93.68 

1.8364 

92.00 

1.8301 

93.65 

1.8363 

91.98 

1.8300 

93.62 

1.8362 

91.95 

1.8299 

93.59 

1.8361 

91.93 

1.8298 

93.56 

1.8360 

91.91 

1  8297 

93.53 

1.8359 

91.88 

1.8296 

93.50 

1.8358 

91.86 

1  8295 

93.47 

1.8357 

91.84 

1.8294 

93.44 

1.8356 

91  81 

1  8293 

93.41 

1.8355 

91.78 

1  8292 

93.38 

1.8354 

91  76 

1  8291 

93.35 

1.8353 

91.74 

1.8290 
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Sp.  gr.  of  cone.  H,S04,  etc. — ConUnvad, 


8p.gr. 


1.8298 

1.8288 

1.8287 

1.8288 

1.8285 

1.8284 

1.8283 

1.8282 

1.8281 

1.8280 

1.8-279 

1.8278 

1.8277 

1.8276 

1.8275 

1.8274 

1.8273 

1.8272 

1.8271 

1.8270 

1.8269 

1.8268 

1.8267 

1.8266 

1.8265 

1.8264 

1.8263 

1.8262 

1.8261 

1.8260 

1.8259 

1.8258 

1.8257 

1.8256 

1.8255 

1.^254 

1.8253 

1.8252 

1.8251 

1.8250 

1.8249 

1.8248 

1.8247 

1.8246 

1.8245 


%  H>80« 


90.78 

90.76 

90.74 

90.72 

90.70 

90.68 

90.66 

90.64 

90.62 

90.60 

90.59 

90.57 

90.55 

90.53 

90.51 

90.49 

90.47 

90.46 

90.44 

90.42 

90.40 

90.38 

90.37 

90.35 

90.33 

90.31 

90.29 

90.28 

90.26 

90.24 

90.23 

90.20 

90.18 

90.17 

90.15 

90.13 

90.11 

90.10 

90.08 

90.06 

90.04 

90.02 

90.01 

89.99 

89.97 


8p.gr. 


1.8244 

1.8243 

1.8242 

1.8241 

1.8240 

1.8239 

1.8238 

1.8237 

1.8236 

1.8235 

1.8234 

1.8233 

1.8232 

1.8231 

1.8230 

1.8229 

1.8228 

1.8227 

1.8226 

1.8225 

1.8224 

1.8223 

1.8222 

1.8221 

1.8220 

1.8219 

1.8218 

1.8217 

1.8216 

1.8215 

1.8214 

1.8213 

1.8212 

1.8211 

1.8210 

1.8209 

1.8208 

1.8207 

1.8206 

1.8205 

1.8204 

1.8203 

1.8202 

1.8201 

1.8200 


Sp.  gr.  of  cone.  HiS04  4-Aq  at  15° 


(Richmond  [calculated  from  Pickering,  Chem. 
Soc.  67.  64),  Jour.  Soc.  Ch.  Ind.  9.  479.) 


%  H,804 

Sp.gr. 

%  HJSO* 

Sp.gr. 

90 

1.8185 

96 

1.8406 

*90.20 

1.8195 

97 

1.8410 

91 

1.8241 

♦97.70 

1.8413 

*91.48 

1.8271 

98 

1.8412 

92 

1.8294 

♦98.39 

1.8406 

♦92.83 

1.8334 

♦98.66 

1.8409 

93 

1.8339 

99 

1.8403  • 

94 

1.8372 

♦99.47 

1.8395 

*94.84 

1.8387 

100 

1.8384 

95 

1.8390 

♦100.35 

1.8411 

*95.97 

1.8406 

♦Determined  by  experiment. 
(Lunge  and  Naef,  Dingl.  248.  91.) 
Sp.  gr.  of  HtS04+Aq  at  room  temp,  con- 
tainmg: 

7.876  16.503  23.429%  HjSO* 

1.0651  1.1305  1.2003 

(Wagner,  W.  Ann.  1883, 18.  266). 

Sp.  gr.  of  H»S04+Aq  at  26°. 


Concentration  of  Hj804+Aq 


1 — ^normal 

Vr-      " 


Sp.  gr. 


1.0303 
1.0154 
1.0074 
1.0035 


(Wagner,  Z.  phys.  Ch.  1890,  6.  40.) 
1,  gr.  of  dil.  H>S044-Aq. 


G.-eqitivalents 
H:S04  per  liter 

t» 

Sp.  gr.  t»/t° 

0.005049 

17.343 

1-0002082 

0.01009 

17.360 

1.0004020 

0.01512 

17.382 

1.0005879 

0.02014 

17.398 

1.000769 

0.03014 

17.419 

1.001125 

0.002526 

18.039 

1.0001065 

0.005050 

18.040 

1.0002084 

0.01006 

18.040 

1.0004009 

0.02005 

18.040 

1.0007668 

0.03001 

18.039 

1.0011208 

0.04980 

18.040 

1.0018096 

0.09864 

18.048 

1.003460 

0.146560 

18.070 

1.005045 

0.19354 

18.080 

1.006580 

0.28942 

18.052 

1.009686 

0.47466 

18.055 

1.015616 

0.4980 

17.73 

1.01634 

4.980 

17.95 

1.15234 

0.005176 

12.997 

1.0002106 

.    0.01035 

13.020 

1.000411 

0.01551 

13.005 

1.000603 

0.12648 

13.031 

1.004438 

0.25151 

13.011 

1.008565 

0.37672 

13.007 

1.012639 

0.50503 

12.998 

1.016758 

(Kohlraus 

ch,DWfeMfaU8 

94,  68.  28.) 
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60.98 
1.5181 

4.78 
1.0317 
phys.  Ch, 


35.77 
1.2719 


1896, 


gr.ofHjSOi+Aq. 
0  xi,SO«  79.68 

Ip.  gr.  20720"         1.7383 
%  HiSOi  10.10 

Sp.  BT.  20720*         1.0685 
(Le  Blanc  and  Rohland,  Z. 
19.  268.) 
Sp.  gr.  of  N-H,S04+Aq  at  1874* 
(Loomifl,  W.  Ann.  1896, 60. 55a) 

Sp.  gr.  of  H,S04+Aq  at  19. 4^  when  p  = 
percent  strength  of  solution;  d  =  observed 
density;  w  =  volume  cone,  in  grams  per 


a. 0306. 


Vioo     / 


94.10 
84.59 
73.08 
61.35 
40.72 
31.94 
23.77 
14.72 
9.802 
4.826 


1.8380 

1.7295 

1.7998 

1.5223 

1.6743 

1.2235 

1.5341 

0.9412 

1.3220 

0.5383 

1.2430 

0.3970 

1.1747 

0.2792 

1.1023 

0.1623 

1.0670 

0.1046 

1.0320 

0.0498 

(Barnes,  J.  Phys.  Chem.  1898,  2.  546. 
Sp.  gr.  of  HiS04-hAq  at  20°. 


Normality  of 

7oHiSO 

H,SO«+Aq 

11.53 

70.07 

9.01 

59.26 

6.95 

49.10 

4.77 

36.68 

3.008 

25.00 

1.002 

9.25 

Sp.  gr. 


1.6129 
1.4901 
1.3872 
1.2756 
1 . 1791 
1.0612 


(t'orchheimer,  Z.  phys.  Ch.  1900,  34.  27.) 
Sp.  gr.  of  cone,  and  fuming  HjSQ^  at  15**  and  45° 


H^O^ 


95.98 
96.68 
96.99 
97.66 
98.65 
99.40 
99.76 
100.00 


SO,  %  sorrel  ^p- " ""'  *^°  ^''-  «"• '''  ^^' 


78.35 
78.92 
79.18 
79.72 
80.53 
81.14 
81.44 
81.63 
83.46 
85.30 
87.14 
88.97 
90.81 
92.65 
94.48 
96.32 
98.16 
100.00 


0 
10 
20 
30 
40 
50. 
60. 
70. 
80. 
90. 
100. 


1.8418 

1.8429 

1.8431 

1.8434  max 

1.8403 

1.8388  min. 

1.8418 

8500 

888 
1.920 

957 
1.979 

009 

020  max. 

018 

008 

990 
1.984 


1.822 

1.858 

1.887 

1.920 

1.945 

1.964  max. 

1.950 

1.942 

890 

864 
1.814 


Sp.  gr.  of  fuming  HjSO*  at  35*. 


(Knietsch,  B.  1901,  34.  4102.) 


Total 
80,% 


81.63 
81.99 
82.36 
82.73 
83.09 
83.46 
83.82 
84.20 
84.56 
84.92 
85.30 
85.66 
86.03 
86.40 
86.76 
87.14 
87.50 
87.87 
88.24 
88.60 
88.97 
89.33 
89.70 
90.07 
90.44 
90.81 


Free 
80.% 


0 
2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 


8p.gr. 


.8186 
.8270 
.8360 
.8425 
.8498 
.8565 
.8627 
.8692 
.8756 
.8830 
.8919 
9020 
9092 
9158 
.9220 
9280 
9338 
.9405 
9474 
9534 
9584 
9612 
9643 
9672 
9702 
9733 


Total 
80,% 


91.18 
91.55 
91.91 
92.28 
92.65 
93.02 
93.38 
93.75 
94.11 
94.48 
94.85 
95.21 
95.58 
95.95 
96.32 
96.69 
97.05 
97.42 
97.78 
98.16 
98.53 
98.90 
99.26 
99.63 
100.00 


Free 
80.% 


52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 
84 
86 
88 
90 
92 
94 
96 
98 
100 


Sp.gr. 


I.»749 
1.9760 
1.9772 
1.9754 
1.9738 
1  9709 
1.9672 
1  96% 
1.9600 
1.9564 
1.9502 
1.94^ 
1.0379 
1.9315 
1.9251 


1  9183 
1.9115 
1.9046 
1.8980 
1.8^8 
1  8800 
1  8712 
1.8605 
1  8488 
1  8370 


(Knietach,  B.  1901,  34.  4101.) 
Sp.  gr.  of  H,S04-hAq  at  15715*  in  air. 


Sp.  gr.  %  H,SO«    Sp.  gr.   %  HiSO,    Sp.  gr     %  HaSO. 


1.000 
1.001 
1.002 
1.003 
1.004 
1.005 
1.006 
1.007 
1.008 
1.009 
1.010 
1.011 
1.012 
1.013 
1.014 
1.015 
1.016 
1.017 
1.018 
1.019 
1.020 
1.021 
1.022 
1.023 
1.024 
1.025 
1.026 
1.027 


0.00 
0.15 
0.31 
0.46 
0.60 
0.73 
0.87 
1.01 
1.15 
1.30 
1.45 
1.60 
1.75 
1.89 
2.04 
2.19 
2.34 
2.49 
2.64 
2.79 
2  93 
3,08 
3.23 
3.38 
3.53 
3.67 
3.82 
3.97 


1.028 
1  029 
1.030 
1.031 
1.032 
1.033 
1.034 
1.035 
1.036 
1.037 
1.038 
1.039 
1.040 
1.041 
1.042 
1.043 
1.044 
l.(M5 
1.046 
1.047 
1.048 
049 
050 
1.051 
1.052 
1.053 
1.054 
055 


4.12 
4.26 
4.41 
4.56 
4.70 
4.85 
5.00 
5.14 
5.29 
5.44 
5.58 
5.73 
5.88 
6.03 
6  17 
6.32 
6.46 
6.60 
6.75 
6.89 
7.04 
7.18 
7.32 
7.47 
7.61 
7.76 
7.90 
8.04 


1.056 
1.057 
1.05S 
1.059 
1.060 
1.031 
1.032 
1.063 
1.064 
1.065 
1  066 
1.03 
l.OftS 
1  069 
1.070 
1.071 
1.072 
1  073 
1  074 
075 
1.076 
1  077 
1.078 
1  079 
1.080 
1.081 
1  0R2 
1  0S3 


8  19 
8.33 
8.47 
8.62 
8-76 

8  90 
9.01 
9.18 
9.33 

9  47 
9  61 
9-75 
9.89 

10  M 
10  18 
10  31 
10.45 
10.59 
10  73 

10  87 

11  00 
11  14 
11  2S 
11  42 
11  56 
11  69 
11  S3 
11  97 


Digitized  by  VjOO^  i^ 


SULPHURIC  ACID 


013 


Sp.  gr.  of  H,S04-hAq  at  15*/15*'  in  air.— 
Continued. 


8p.gr. 

%H,804 

8p.gr. 

%H2S04 

8p.gr. 

%H,S04 

1.084 

12.11 

1.145 

20.25 

1.206 

27.95 

1.085 

12.24 

1.146 

20.38 

1.207 

28.08 

1.086 

12.38 

1.147 

20.51 

1.208 

28.20 

1.087 

12.52 

1.148 

20.64 

1.209 

28.32 

1.088 

12.66 

1.149 

20.77 

1.210 

28.45 

1.089 

12.79 

1.150 

20.90 

1.211 

28.57 

1.090 

12.93 

1.151 

21.03 

1.212 

28.69 

1.091 

13.07 

1.152 

21.16 

1.213 

28.82 

1.092 

13.20 

1.153 

21.28 

1.214 

28.94 

1.093 

13.34 

1.154 

21.41 

1.215 

29.06 

1.094 

13.48 

1.155 

21.54 

1.216 

29.18 

1.095 

13.61 

1.156 

21.67 

1.217 

29.31 

1.096 

13.75 

1.157 

21.80 

1.218 

29.43 

1.097 

13.89 

1.158 

21.93 

1.219 

29.55 

1.098 

14.02 

1.159 

22.05 

1.220 

29.69 

1.099 

14.16 

1.160 

22.18 

1.221 

29.80 

1.100 

14.29 

1.161 

22.31 

1.222 

29.92 

1   101 

14.43 

1.162 

22.44 

1.223 

30.04 

1.1Q2 

14.56 

1.163 

22.56 

1.224 

30.  ir 

1.103 

14.70 

1.164 

22.69 

1.225 

30.29 

1.104 

14.83 

1.165 

22.82 

1.226 

30.41 

1.105 

14.97 

1.166 

22.94 

1.227 

30.53 

1-106 

15.10 

1.167 

23.07 

1.228 

30.65 

1.107 

15.24 

1.168 

23.20 

1.229 

30.78 

1    108 

15.37 

1.169 

23.32 

1.230 

30.90 

1.109 

15.51 

1.170 

23.45 

1.231 

31.02 

1.110 

15.64 

1.171 

23.57 

1.232 

31.14 

1.111 

15.78 

1.172 

23.71 

1.233 

31.26 

1.112 

15.91 

1.173 

23.83 

1.234 

31.38 

1.113 

16.05 

1.174 

23.96 

1.235 

31.50 

L.114 

16.18 

1.175 

24.08 

1.236 

31.62 

1.115 

16.31 

1.176 

24.21 

1.237 

31.75 

1.116 

16.45 

1.177 

24.34 

1.238 

31.87 

1.117 

16.58 

1.178 

24.46 

1.239 

31.99 

1.118 

16.71 

1.179 

24.59 

1.240 

32.11 

[.119 

16.84 

1.180 

24.71 

1.241 

32.23 

i.l20 

16.98 

1.181 

24.84 

1.242 

32.35 

L.121 

17.11 

1.182 

24.97 

1.243 

32,47 

122 

17.24 

1.183 

25  09 

1.244 

32.59 

.123 

17.37 

1.184 

25.22 

.245 

32.71 

.124 

17.51 

1.185 

25.34 

1.246 

32.83 

125 

17.64 

1.186 

25.47 

1.247 

32.95 

126 

17.77 

1.187 

25.59 

1.248 

33.07 

.  127 

17.90 

1.188 

25.72 

1.249 

33.19 

12H 

18.03 

1.189 

25.84 

1.250 

33.31 

129 

18.16 

1.190 

25.97 

1.251 

33.43 

ISO 

18.30 

1.191 

26.09 

1.252 

33.55 

.131 

18.43 

1.192 

26.22 

1.253 

33.67 

132 

18.56 

1.193 

26.34 

1.254 

33.79 

133 

18.69 

1.194 

26.47 

1.255 

33.91 

.  134 

18.82 

1.195 

26.59 

1.256 

34.02 

135 

18.95 

1.196 

26.71 

1.257 

34.14 

I3e 

19.08 

1.197 

26.84 

1.258 

34.26 

13T 

19.22 

1.198 

26.96 

1.259 

34.38 

13S 

19.34 

1.199 

27.09 

1.260 

34.50 

13!0 

19.47 

1.200 

27.21 

1.261 

34.62 

X40 

19.60 

1.201 

27.33 

1.262 

34.74 

1-41 

19.73 

1.202 

27.46 

1.263 

34.86 

1^2 

19.86 

1.203 

27.58 

1.264 

34.98 

14^ 

19.99 

1.204 

27.71 

1.265 

35.09 

144 

20.12 

1.205 

27.83 

1.266 

35.21 

Sp. 

gr.  of  H,S04+Aq  at  15715"  in  air.— 

Cimtinued. 

8p.gr. 

%H,SO« 

8p.gr. 

%H,80« 

8p.gr. 

%H,80« 

1.267 

35.33 

1.328 

42.35 

1.389 

48.92 

1.268 

35.45 

1.329 

42.46 

1.390 

49.02 

1.269 

35.57 

1.330 

42.57 

1.391 

49.13 

1.270 

35.68 

1.331 

42.68 

1.392 

49.23 

1.271 

35.80 

1.332 

42.79 

1.393 

49.34 

1.272 

35.92 

1.333 

42.90 

1.394 

49.44 

1.273 

36.04 

1.334 

43.01 

1.395 

49.54 

1.274 

36.15 

1.335 

43.12 

1.396 

49.65 

1.275 

36.27 

1.336 

43.23 

1.397 

49.75 

1.276 

36.39 

1.337 

43.35 

1.398 

49.86 

1.277 

36.51 

1.338 

43.46 

1.399 

49.96 

1.278 

36.62 

1.339 

43.57 

1.400 

50.06 

1.279 

36.70 

1.340 

43.68 

1.401 

50.16 

1.280 

36.86 

1,341 

43.79 

1,402 

50.26 

1.281 

36.97 

1.342 

43.90 

1.403 

50.37 

1.282 

37.09 

1.343 

44.01 

1.404 

50.47 

1.283 

37.21 

1.344 

44.12 

1.405 

50.67 

1.284 

37.32 

1.345 

44.23 

1.406 

50.67 

1.285 

37.44 

1.346 

44.34 

1.407 

50.77 

1.286 

37.56 

1.347 

44.45- 

1.408 

50.88 

1.287 

37.68 

1.348 

44.56 

1.409 

50.98 

1.288 

37.79 

1.349 

44.67 

1.410 

51.08 

1.289 

37.91 

1.350 

44.77 

1.411 

51.18 

1.290 

38.03 

1.351 

44.88 

1.412 

51.28 

1.291 

38.14 

1.352 

44.99 

1.413 

51.38 

1.292 

38.26 

1.353 

45.10 

1.414 

51.48 

1.293 

38.37 

1.354 

45.21 

1.415 

51.58 

1.294 

38.49 

1.355 

45.32 

1.416 

51.68 

1.295 

38.60 

1.356 

45.43 

1.417 

51.78 

1.296 

38.72 

1.357 

45.53 

1.418 

51.89 

1.297 

38.83 

1.358 

45.64 

1.419 

51.99 

1.298 

38.95 

1.359 

45.75 

1.420 

52.09 

1.399 

39.06 

1.360 

45.86 

1.421 

52.19 

1.300 

39.18 

1.361 

45.97 

1.422 

52.29 

1.301 

39.29 

1.362 

46.07 

1.423 

52.39 

1.302 

39.41 

1.363 

46.18 

1.424 

52.49 

1.303 

39.52 

1.364 

46.29 

1.425 

52.59 

1.304 

39.64 

1.365 

46.39 

1.426 

52.69 

1.305 

39.75 

1.366 

46.50 

1.427 

52.79 

1.306 

39.86 

1.367 

46.61 

1.428 

52.89 

1.307 

39.98 

1.368 

46.71 

1.429 

52.98 

1.308 

40.09 

1.369 

46.82 

1.430 

53.08 

1.309 

40.20 

1.370 

46.92 

1.431 

53.18 

1.310 

40.32 

1.371 

47.03 

1.432 

53.28 

1.311 

40.43 

1.372 

47.14 

1.433 

53.38 

1.312 

40.54 

1.373 

47.24 

1.434 

53.48 

1.313 

40.66 

1.374 

47.35 

1.435 

53.68 

1.314 

40.77 

1.375 

47.45 

1.436 

53.68 

1.315 

40.88 

1.376 

47.56 

1.437 

53.78 

1.316 

40.99 

1.377 

47.67 

1.438 

53.88 

1.317 

41.11 

1.378 

47.77 

1.439 

53.97 

1.318 

41.22 

1.379 

47.88 

1.440 

54.07 

1.319 

41.33 

1.380 

47.98 

1.441 

54.17 

1.320 

41.45 

1.381 

48.09 

1.442 

54.27 

1.321 

41.56 

1.382 

48.10 

1.443 

54.36 

1.322 

41.67 

1.383 

48.30 

1.444 

54.46 

1.323 

41.79 

1.384 

48.40 

1.445 

54.56 

1.324 

41.90 

1.385 

48  QO 

1.446 

54.66 

1.325 

42.01 

1.386 

48.61 

1.447 

54.75 

1.326 

42.12 

1.387 

48.71 

1.448 

54.86 

1.327 

42.23 

1.388 

48.82 

1.449 

54.94 

914 
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Sp.  gr.  of  H,S04+Aq  at  IS^'/IS'*  in  air.—     | 

Sp.( 

zr.  of  H,S04-hAq  at  15715*'  in  air.- 

Continued. 

1 

Continued. 

8p.gr. 

%  H,S04 

8p.  gr. 

%  HiSO* 

8p.gr. 

%  H,804 
66.23 

8p.gr. 

%  H,80. 

8p.gr. 

%H,80« 

Sp.gr. 

%H.SO, 

1.450 

55.04 

1.511 

60.78 

1.572 

1.633 

71.48 

1.694 

76.65 

1.755 

82.01 

1.451 

55.14 

1.512 

60.87 

1.573 

66.31 

1.634 

71.57 

1.695 

76.74 

1.756 

82.11 

1.452 

55.24 

1.513 

60.96 

1.574 

66.40 

1.635 

71.65 

1.696 

76.82 

1.757 

82.21 

1.453 

55.33 

1.514 

61.05 

1.575 

66.49 

1.636 

71.74 

1.697 

76.91 

1.758 

82.31 

1.454 

55.43 

1.515 

61.14 

1.576 

66.57 

1.637 

71.82 

1.698 

76.99 

1.759 

82.41 

1.455 

55.53 

1.516 

61.24 

1.577 

66.66 

1.638 

71.91 

1.699 

77.08 

1.760 

82.51 

1.456 

55.62 

1.517 

61.33 

1.578 

66.75 

1.639 

71.99 

1.700 

77.17 

1.761 

82.61 

1.457 

55.72 

1.518 

61.42 

1.579 

66.83 

1.640 

72.07 

1.701 

77.25 

1.762 

82.71 

1.458 

55.82 

1.519 

61.51 

1.580 

66.92 

1.641 

72.16 

1.702 

77.34 

1.763 

82.80 

1.459 

55.91 

1.520 

61.60 

1.581 

67.01 

1.642 

72.25 

1.703 

77.42 

1.764 

82.90 

1.460 

56.01 

1.521 

61.69 

1.582 

67.10 

1.643 

72.33 

1.704 

77.51 

1.765 

83.00 

1.461 

56.11 

1.522 

61.78 

1.583 

67.18 

1.644 

72.42 

1.705 

77.60 

1.766 

83.10 

1.462 

56.20 

1.523 

61.87 

1.584 

67.27 

1.645 

72.50 

1.706 

77.68 

1.767 

83.20 

1.463 

56.30 

1.524 

61.96 

1.585 

67.36 

1.646 

72.59 

1.707 

77.77 

1.76S 

83.29 

1.464 

56.39 

1.525 

62.05 

1.586 

67.44 

1.647 

72.67 

1.708 

77.85 

1.769 

83.39 

1.465 

56.49 

1.526 

62.14 

1.587 

67.53 

1.648 

72.76 

1.709 

77.94 

1.770 

83.49 

1.466 

56.59 

1.527 

62.23 

1.588 

67.62 

1.649 

72.84 

1.710 

78.03 

1.771 

83.59 

1.467 

56.68 

1.528 

62.32 

1.589 

67.70 

1.650 

72.93 

1.711 

78.11 

1.772 

83.69 

1.468 

56.78 

1.529 

62.41 

1.590 

67.79 

1.651 

73.01 

1.712 

78.20 

1.773 

83.78 

1.469 

56.87 

1.530 

62.50 

1.591 

67.88 

1.652 

73.10 

1.713 

78.28 

1.774 

83.88 

1.470 

56.97 

1.531 

62.59 

1.592 

67.97 

1.653 

73.18 

1.714 

78.37 

1.775 

83.98 

1.471 

57.  oa 

1.532 

62.68 

1.593 

68.05 

1.654 

73.27 

1.715 

78.46 

1.776 

84.08 

1.472 

57.16 

1.533 

62.77 

1.594 

68.14 

1.655 

73.35 

1.716 

78.54 

1.777 

84.  IS 

1.473 

57.25 

1.534 

62.86 

1.595 

68.23 

1.656 

73.43 

1.717 

78.63 

1.77g 

84.29 

1.474 

57.35 

1.535 

62.95 

1.596 

68.31 

1.657 

73.62 

1.718 

78.72 

1.779 

84.39 

1.475 

57.44 

1.536 

63.04 

1.597 

68.40 

1.658 

73.52 

1.719 

78.80 

1.780 

84.50 

1.476 

57.54 

1.537 

63.13 

1.598 

68.49 

1.659 

73.69 

1.720 

78.89 

1.781 

84.60 

1.477 

57.63 

1.538 

63.22 

1.599 

68.57 

1.660 

73.77 

1.721 

78.97 

1.782 

84.71 

1.478 

57.73 

1.539 

63.31 

1.600 

68.66 

1.661 

73.86 

1.722 

79.06 

1.783 

84.81 

1.479 

57.82 

1.540 

63.40 

1.601 

68.74 

1.662 

73.94 

1.723 

79.15 

1.784 

84.92 

1.480 

57.92 

1.541 

63.49 

1.602 

68.83 

1.663 

74.02 

1.724 

79  23 

1.785 

85-03 

1.481 

58.01 

1.542 

63.58 

1.603 

68.92 

1.664 

74.11 

1.725 

79.32 

1.786 

85.14 

1.482 

58.10 

1.543 

63.67 

1.604 

69.00 

1.665 

74.19 

1.726 

79.41 

1.787 

85.25 

1.483 

58.20 

1.544 

63.76 

1.605 

69.09 

1.666 

74.27 

1.727 

79.49 

1.788 

85.36 

1.484 

58.29 

1.545 

63.85 

1.606 

69.17 

1.667 

74.36 

1.728 

79.58 

1.789 

85.47 

1.485 

58.38 

1.546 

63.94 

1.607 

69.26 

1.668 

74.44 

1  729 

79.67 

1.790 

85.60 

1.486 

58.48 

1.547 

64.03 

1.608 

69.35 

1.669 

74.53 

11730 

79.75 

1.791 

85.72 

1.487 

58.57 

1.548 

64.12 

1.609 

69.43 

1.670 

74.61 

1.731 

79.84 

1.792 

85.84 

1.488 

58.66 

1.549 

64.20 

1.610 

69.52 

1.671 

74.69 

1.732 

79.93 

1.793 

85.96 

1.489 

58.75 

1.550 

64.29 

1.611 

69.60 

1.672 

74.78 

1.733 

80.02 

1.794 

86.08 

1.490 

58.85 

1.551 

64.38 

1.612 

69.69 

1.673 

74.86 

1.734 

80.11 

1.795 

86.20 

1.491 

58.94 

1.552 

64.47 

1.613 

69.78 

1.674 

74.95 

1.735 

80.20 

1.796 

86.32 

1.492 

59.03 

1.553 

64.55 

1.614 

69.86 

1.675 

75.03 

1.736 

80.29 

1.797 

86.45 

1.493 

59.12 

1.554 

64.64 

1.615 

69.95 

1.676 

75.12 

1.737 

80.38 

1.798 

86.58 

1.494 

59.22 

1.555 

64.73 

1.616 

70.03 

1.677 

75.20 

1.738 

80.47 

1,799 

86.71 

1.495 

59.31 

1.556 

64.82 

1.617 

70vl2 

1.678 

75.29 

1.739 

80.56 

1.800 

86.84 

1.496 

59.41 

1.557 

64.91 

1.618 

70.20 

1.679 

75.37 

1.740 

80.65 

1.801 

86.97 

1.497 

59.50 

1.558 

65.00 

1.619 

70.29 

1.680 

75.46 

1.741 

80.74 

1.802 

87.10 

1.498 

59.59 

1.559 

65.08 

1.620 

70.38 

1.681 

75.54 

1.742 

80.84 

1.803 

87.23 

1.499 

59.68 

1.560 

65.17 

1.621 

70.46 

1.682 

75.63 

1.743 

80  92 

1.804 

87.36 

1.500 

59.78 

1.561 

65.26 

1.622 

70.55 

1.683 

75.71 

1.744 

81  01 

1.805 

87.50 

1.501 

59.87 

1.562 

65.35 

1.623 

70.63 

1.684 

75.80 

1.745 

81.10 

1.806 

87.64 

1.502 

59.96 

1.563 

65.44 

1.624 

70  72 

1.685 

75.88 

1.746 

81.19 

1.807 

87.78 

1.503 

60.05 

1.564 

65.52 

1.625 

70.80 

1.686 

75.97 

1.747 

81.28 

1.808 

87.92 

1.504 

60.14 

1.565 

65.61 

1.626 

70.89 

1.687 

76.05 

1.748 

81.37 

1.809 

88.06 

1.505 

60.23 

1.566 

65.70 

1.627 

70  97 

1.688 

76.14 

1.749 

81.46 

1.810 

88.20 

1.506 

60.33 

1.567 

65.79 

1.628 

71.06 

1.689 

76.22 

1.750 

81.65 

1.811 

88.34 

1.507 

60.42 

1.56S 

65.88 

1.629 

71.14 

1.690 

76.31 

1.751 

81.64 

1.812 

88.49 

1.508 

60.51 

1.569 

65.96 

1.630 

71.23 

1.691 

76.39 

1.752 

81.73 

1.813 

88  64 

1.509 

60.60 

1.570 

6^.05 

1.631 

71.31 

1.692 

76.48 

1.753 

81.82 

1.814 

88.79 

1.510 

60.69 

1.571 

66.14 

1.632 

71.40 

1.693 

76.56 

1.754 

81.92 

1.815 

88.95 

ConHnutd  on  pao§  917. 


SULPHURIC  ACID 


915 


Sp.  gr.  of  H,S04-fAq  at  t".   Sp.  gr.  of  HtO  at  15**- 1. 


4 

X 

(f 

10* 

16* 

20» 

25* 

30« 

40* 

50* 

6(y» 

"o 

1.00074 

1.00060 

l.OOOOo 

0.99910 

0.99794 

0.99654 

0.99311 

0.98896 

0.98418 

1 

1.00833 

1.00773 

1.00698 

1.00594 

1.00466 

1.00312 

0.99950 

0.99522 

0.99034 

2 

1.01563 

1.01466 

1.01381 

1.01266 

1.01126 

1.00963 

1.00585 

1.00143 

0.99644 

3 

1.02281 

1.02153 

1.02055 

1.01928 

1.01777 

1.01607 

1.01216 

1.00761 

1.00262 

4 

1.03001 

1.02841 

1.02728 

1.02590 

1.02428 

1.02251 

1.01848 

1.01383 

1.00865 

5 

1.03728 

1.03533 

1.03406 

1.03258 

1.03086 

1.02902 

1.02487 

1.02013 

1.01484 

6 

1.04461 

1.04232 

1.04092 

1.03934 

1.03756 

1.03565 

1.03138 

1.02663 

1.02114 

7 

1.05199 

1.04939 

1.04786 

1.04618 

1.04434 

1.04236 

1.03796 

1.03302 

1.02762 

8 

1.05942 

1.05652 

1.05486 

1.05308 

1.05116 

1.04910 

1.04458 

1.03962 

1.03393 

0 

1.06689 

1.06370 

1.03192 

1.06002 

1.05799 

1.05585 

1.05119 

1.04605 

1.04041 

10 

1.07439 

1.07093 

1.06903 

1.06702 

1.06490 

1.06267 

1.05787 

1.05264 

1.04696 

11 

1.08194 

1.07821 

1.07619 

1.07408 

1.07186 

1.06966 

1.06462 

1.05930 

1.05357 

12 

1.08954 

1.08555 

1.08342 

1.08120 

1.07890 

1.07650 

1.07146 

1.06604 

1.06027 

13 

1.09718 

1.09294 

1.09071 

1.08839 

1.08600 

1.08352 

1.07834 

1.07284 

1.06703 

14 

1.10488 

1.10040 

1.09805 

1.09564 

1.09316 

1.09061 

1.08530 

1.07971 

1.07386 

16 

1.11261 

1.10790 

1.10546 

1.10295 

1.10039 

1.09776 

1.09233 

1.08666 

1.08075 

16 

1.12040 

1.11547 

1.11292 

1.11033 

1.10768 

1.10498 

1.09944 

1.09368 

1.08772 

17 

1.12823 

1.12309 

1.12045 

1.11777 

1.11505 

1.11228 

1.10661 

1.10077 

1.09476 

18 

1.13610 

1.13076 

1.12803 

1.12526 

1.12246 

1.11963 

1.11386 

1.10792 

1.10186 

19 

1.14402 

1.13848 

1.13566 

1.13282 

1.12995 

1.12704 

1.12115 

1.11514 

1.10902 

20 

1.15199 

1.14625 

1.14335 

1.14043 

1.13748 

1.13461 

1.12851 

1.12242 

1.11625 

21 

1.15998 

1.15407 

1.15109 

1.14809 

1.14508 

1.14205 

1.13694 

1.12977 

1.12363 

22 

1.16803 

1.16194 

1.15888 

1.15581 

1.15273 

1.14964 

1.14343 

1.13718 

1.13089 

23 

1.17611 

1.16986 

1.16673 

1.16359 

1.16045 

1.15731 

1.15100 

1.14467 

1.13832 

24 

1.18424 

1.17784 

1.17464 

1.17143 

1.16823 

1.16603 

1.15862 

1.15221 

1.14679 

25 

1.19240 

1.18586 

1.18260 

1.17933 

1.17607 

1.17282 

1.16631 

1.15982 

1.15335 

28 

1.20061 

1.19393 

1.19060 

1.18728 

1.18396 

1.18066 

1.17406 

1.16749 

1.16096 

27 

1.20885 

1.20204 

1.19865 

1.19627 

1.19190 

1.18864 

1.18186 

1.17522 

1.16862 

28 

1.21710 

1.21019 

1.20675 

1.20332 

1.19990 

1.19650 

1.18973 

1.18302 

1.17635 

29 

1.22539 

1.21838 

1.21489 

1.21142 

1.20796 

1.20452 

1.19767 

1.19087 

1.18414 

30 

1.23370 

1.22661 

1.22308 

1.21967 

1.21607 

1.21259 

1.20566 

1.19879 

1.19198 

31 

1.24204 

1.23487 

1.23131 

1.22776 

1.22423 

1.22071 

1.21371 

1.20677 

1.19989 

32 

1.25038 

1.24316 

1.23957 

1.23600 

1.23244 

1.22887 

1JJ2179 

1.21476 

1.20779 

33 

1.25878 

1.25151 

1.24789 

1.24429 

1.24069 

1.23712 

1.22999 

1.22292 

1.21589 

34 

1.26723 

1.25990 

1.25626 

1.25263 

1.24901 

1.24540 

1.23822 

1.23109 

1.22400 

35 

1.27571 

1.26834 

1.26468 

1.26102 

1.25738 

1.26376 

1J24662 

1.23933 

1.23219 

36 

1.28424 

1J27QSS 

1.27314 

1.26947 

1.26580 

1.26214 

1.26487 

1.24763 

1.24045 

37 

1J29283 

1.28538 

1.28167 

1.27797 

1.27429 

1.27061 

1.26329 

1.25:01 

1.24878 

38 

1.30149 

1.29400 

1.29027 

1.28656 

1.28284 

1.27915 

1.27179 

1.26448 

1.25721 

39 

1^1022 

1.30268 

1.29894 

1.29520 

1J29148 

1.28776 

1.28038 

1.27304 

1.26575 

40 

1.31901 

1.31144 

1.30767 

1.30392 

1.30018 

1J29646 

1J28905 

1.28169 

1.27440 

41 

1.32788 

1.32027 

1.31648 

1.31271 

1.30896 

1.30522 

1.29779 

1.29042 

1.28311 

42 

1.33683 

1.32917 

1.32537 

1.32158 

1.31782 

1.31407 

1.30662 

1J29924 

1.29193 

43 

1.34587 

1.33817 

1.33435 

1.33054 

1.32676 

1.32300 

1.31553 

1.30813 

1.30081 

44 

1.35501 

1.34727 

1.34342 

1.33960 

1.33580 

1.33202 

1.32452 

1.31710 

1.30976 

45 

1.36425 

1.35647 

1.35261 

1.34877 

1.34496 

1.34116 

1.33363 

1.32618 

1.31881 

46 

1.37361 

1.36579 

1.36191 

1.35805 

1.35422 

1.35040 

1.34284 

1.33365 

1.32797 

47 

1.38308 

1.37522 

1.37132 

1.36744 

1.36359 

1.35975 

1.35215 

1.34464 

1.33721 

48 

1.39267 

1.38476 

1.38084 

1.37694 

1.37306 

1.36921 

1.36157 

1.35401 

1.34655 

49 

1.40238 

1.39441 

1.39047 

1.38654 

1.38264 

1.37877 

1.37108 

1.36349 

1.36600 

50 

1.41219 

1.40418 

1.40021 

1.39627 

1.39235 

1.38845 

1.38073 

1.37310 

1.36656 

61 

1.42214 

1.41407 

1.41007 

1.40610 

1.40215 

1.39823 

1.39047 

1.38280 

1.37524 

^ 

1.43220 

1.42408 

1.42005 

1.41605 

1.41208 

1.40814 

1.40033 

1.39262 

1.38502 

Digitized  by  VjOOQ  IC 


916 


SULPHURIC  ACID 


1 

Sp.  gr.  of  H,S04+Aq.  at  f . 

Sp.  gr.  of  HjO  at  15'*  =  1  CarUin^ied 

(f 

lO** 

15° 

20'* 

25° 

30" 

40* 

50» 

60" 

"53 

1.44239 

1.43420 

1.43014 

1.42611 

1.42211 

1.41814 

1.41028 

1.40264 

1.39490 

54 

1.46269 

1.44443 

1.44034 

1.43628 

1.43225 

1.42826 

1.42034 

1.41265 

1.40488 

65 

1.46311 

1.45477 

1.45065 

1.44656 

1.44260 

1.43847 

1.43061 

1.42268 

1.41497 

56 

1.47364 

1.46523 

1.46107 

1.46695 

1.45285 

1.44880 

1.44078 

1.43290 

1.42516 

57 

1.48427 

1.47578 

1.47169 

1.46743 

1.46331 

1.45922 

1.46115 

1.44322 

1.43542 

58 

1.49499 

1.48643 

1.48221 

1.47802 

1.47387 

1;46975 

1.46162 

1.45364 

1.44679 

59 

1.60683 

1.49719 

1.49292 

1.48870 

1.48452 

1.48037 

1.47218 

1.46415 

1.45626 

60 

1.61676 

1.50804 

1.60374 

1.49949 

1.49627 

1.49109 

1.48285 

1.47476 

1.46683 

61 

1.62778 

1.61899 

1.61465 

1.51036 

1.50611 

1.50190 

1.49360 

1.48546 

1.47748 

62 

1.53889 

1.53002 

1.52664 

1.52132 

1.61703 

1.51278 

1.50442 

1.49622 

1.48819 

63 

1.66008 

1.54113 

1.53672 

1.53236 

1.62804 

1.62376 

1.61533 

1.60708 

1.49900 

64 

1.66136 

1.55233 

1.54788 

1.64348 

1.63913 

1.53481 

1.52632 

1.51801 

1.50988 

65 

1.67270 

1.56360 

1.66912 

1.55469 

1.65030 

1.54695 

1.63740 

1.52903 

1.52084 

66 

1.58414 

1.57496 

1.67044 

1.56597 

1.56164 

1.55716 

1.54864 

1.54011 

1.53187 

67 

1.69566 

1.58640 

1.58184 

1.57733 

1.57287 

1.66846 

1.55978 

1.65128 

1.54296 

68 

1.60724 

1.59792 

1.59332 

1.58878 

1.58427 

1.67981 

1.57104 

1.56246 

1.55408 

69 

1.61892 

1.60961 

1.60488 

1.60030 

1.59677 

1.59129 

1.58247 

1.57384 

1.56541 

70 

1.63068 

1.62118 

1.61651 

1.61189 

1.60732 

1.60280 

1.69391 

1.58521 

1.57672 

71 

1.64261 

1.63293 

1.62821 

1.62356 

1.61894 

1.61437 

1.60540 

1.59663 

1.58806 

72 

1.65439 

1.64473 

1.63997 

1.63527 

1.63062 

1.62601 

1.61696 

1.60811 

1.59946 

73 

1.66633 

1.65658 

1.65178 

1.64704 

1.64234 

1.63769 

1.62855 

1.61961 

1.610^ 

74 

1.67831 

1.66847 

1.66362 

1.66883 

1.65408 

1.64939 

1.64015 

1.631U 

1.62227 

76 

1.69030 

1.68037 

1.67547 

1.67063 

1.66584 

1.66109 

1.65176 

1.64260 

1.63366 

76 

1.70228 

1.69225 

1.68731 

1.68242 

1.67757 

1.67278 

1.66332 

1.65405 

1.64498 

77 

1.71424 

1.70411 

1.69911 

1.69416 

1.68926 

1.68439 

1.67481 

1.66540 

1.65617 

78 

1.72616 

1.71689 

1.71083 

1.70682 

1.70085 

1.69691 

1.68616 

1.67668 

1.66717 

79 

1.73798 

1.72758 

1.72243 

1.71736 

1.71231 

1.70731 

1.69741 

1.68767 

1.67809 

80 

1.74970 

1.73909 

1.73386 

1.72868 

1.72356 

1.71847 

1.70842 

1.69854 

1.68881 

81 

1.76120 

1.76038 

1.74504 

1.73979 

1.73458 

1.72942 

1.71921 

1.70916 

1.69930 

82 

1.77244 

1.76140 

1.75595 

1.75057 

1.74524 

1.73998 

1.72962 

1.71945 

1.70950 

83 

1.78312 

1.77193 

1.76642 

1.76097 

1.75557 

1.76022 

1.73972 

1.72943 

1.71937 

84 

1.79316 

1.78191 

1.77636 

1.77087 

1.76643 

1.76006 

1.74943 

1.73902 

1.72883 

85 

1.80250 

1.79123 

1.78667 

1.78016 

1.77470 

1.76929 

1.75863 

1.74816 

1.73789 

86 

1.81108 

1.79982 

179428 

1.78878 

1.78331 

1.77789 

1.76721 

1.75674 

1.74642 

87 

1.81887 

1.80767 

1.80214 

1.79666 

1.79123 

1.78584 

1.77519 

1.76473 

1.75445 

88 

1.82689 

1.81476 

1.80926 

1.80381 

1.79839 

1.79302 

1.78242 

1.77199 

1.76176 

89 

1.83216 

1.82111 

1.81564 

1.81022 

1.80484 

1.79950 

1.78895 

1.77856 

1.76834 

90 

1.83771 

1.82677 

1.82135 

1.81597 

1.81063 

1.80532 

1.79483 

1.78448 

1.77429 

91 

1.84263 

1.83179 

1.82642 

1.82109 

1.81580 

1.81064 

1.80013 

1.78985 

1.779ri 

92 

1.84691 

1.83619 

1.83088 

1.82661 

1.82037 

1.81516 

1.80487 

1.79471 

1.78470 

93 

1.86059 

1.83997 

1.83471 

1.82950 

1.82432 

1.81918 

1.80902 

1.79900 

1.78914 

94 

1.85363 

1.84311 

1.83790 

1.83275 

1.82763 

1.82265 

1.81263 

1.80266 

1.79296 

95 

1.86598 

1.84566 

1.84040 

1.83526 

1.83022 

1.82520 

1.81628 

1.80663 

1.7^595 

96 

1.85765 

1.84729 

1.84217 

1.83709 

1.83207 

1.82708 

1.81724 

1.80758 

1.79809 

97 

1.86864 

1.84816 

1.84305 

1.83798 

1.83297 

1.82800 

1.81822 

1.80663 

1.79934 

98 

1.85836 

1.84789 

1.84275 

1.83766 

1.83264 

1.82767 

1.81792 

1.80840 

1.79912 

99 

1.86671 

1.84612 

1.84093 

1.83581 

1.83076 

1.82678 

1.81604 

1.80658 

1.79741 

100 

(1.85330) 

(1.84255) 

(1.83729) 

(1.83213) 

(1.82705) 

(1.82206) 

(1.81231) 

(1.80288) 

(1.79381) 

AuBzug  au8  Band  5  der  wissenschaftlichen  Abhandlungen  der  Nonnaleichungrico] 
Berlin  1904,  P.  267.    Springer's  publication. 

(Domke,  Z.  anorg.  1905,  48.  176.) 


Digitized  by  VjOOQ  IC 


SULPHURIC  ACID 


917 


Sp.  gr.  of  H,S04-hAq  at  15715**  in  air.— 
Continued  f rem  page  915. 


Sp.  gr.   %  HaSO.    8p.  gr.   %  HjSOi     Sp.  gr.   %HaSO^ 


1.816 

1.817 
1.818 
1.819 
1  820 
1.821 
1.822 
1.823 
1.824 
1.825 
1.826 
1.827 


89.11 
89.27 
89.44 
89.61 
89.79 
89.97 
90.15 
90.33 
90.51 
90.70 
90.90 
91.10 


1.828 
1.829 
1.830 
1.831 
1.832 
1.833 
1.834 
1.835 
1.836 
1.837 
1.838 
1.839 


91.30 
91.52 
91.74 
91.98 
92.22 
92.46 
92.71 
92.98 
93.26 
93.56 
93.87 
94.20 


1.840 

1.841 

1.842 

1.843 

1.844 

1.8442 

1.844 

1.843 

1.842 

1.841 

1.840 

18.394 


94.57 
94.96 
95.40 
96.02 
96.93 
97.50 
99.08 
99.84 
99.29 
98.61 
98.88 
100.00 


(Lunge,  calculated  by  Marshall,  J.  Soc.  Chem. 
Ind.  1902,  21.  1509. 


Sp.  gr.  at  20**  of  HsS04+Aq  containing 
M  g.  mols.  HsS04  per  liter. 


M. 

0.01 

0.025 

0.05 

a-^- 

1.000719 

1.001907 

1.003651 

0.075 

0.10 

0.26 

^:^- 

1.005152 

1.00677 

1.01618 

0.50 

0.75 

1.0 

Sp  gr. 

1.03218 

1.04760 

1.06307 

hi 

1.6 

2.0 

Sp.gr. 

1.09345 

1.12316 

(Jones  and  Pearce,  Am.  Ch.  J. '1907,  88.  733.) 


Boiling-point  of  HjSOi-hAq. 


%H,804 

B.-pt. 

%  HrfJO« 

B.-pt. 

5 

101.0** 

•    70 

170. 0** 

10 

102.0 

72 

174.5 

15 

105.5 

74 

180.5 

20 

105.0 

76 

189.0 

25 

106.5 

78 

199.0 

30 

108.0 

80 

207.0 

35 

110.0 

82 

218.5 

40 

114.0 

84 

227.0 

45 

118.5 

86 

238.5 

50 

124.0 

88 

251.5 

53 

128.5 

90 

262.5 

56 

133.0 

91 

268.0 

60 

141.5 

92 

274.5 

62.5 

147.0 

93 

281.5 

65 

153.5 

94 

28S.5     • 

67.5 

161.0 

95 

295.0 

(Lunge,  B.  11.  370.) 


Freezing-  and  melting-points  of  HjS04-HAq. 


Sp.  gr.  at  15° 

F.-pt. 

M.-pt. 

1.671 

liq.  at  -20'' 

1.691 

<« 

1.712 

4( 

1.727 

-7.5 

-7.5 

1.732 

-8.5 

-8.5 

1.749 

-0.2 

+4.5 

1.767 

+  1.6 

+6.5 

1.7)90 

+4.5 

+8.0 

1.807 

-9.0 

-6.0 

1.822 

liq.  at  -20° 

1.842 

« 

(Lunge,  B.  16.  2644.) 


Effect  of  impimties  on  sp.  gr.  of  H|S04+Aq. 

The  figures  show  the  increase  in  sp.  gr.  of  HtS04  + 
Aq  caused  by  aiding  0.1%  of  an  impurity  to  acid  of 
different  strengths. 


Salt 

100% 

98% 

w  % 

80% 

70% 

Naf804 

0.0011 

0.0010 

0.0007    0.0008 

0.0007 

CaSOi 

0.0012 

0.0011 

0  0009    0.0007 

0.0006 

A1«(SOO« 

insol. 

insol. 

insol.    0.0012? 

0.0011 

Fet(8()*)i 

" 

" 

0  000670.0008 

0.0007 

PbSO* 

0.0017 

0.0014 

0.0015 

inaol. 

insol. 

MgSO« 

0.0011 

0  0010 

0  0012    0  0009 

0.0009 

AsiOj 

0.0013 

a  0010 

HSNO. 

0.00029 

0  00027 

...       0  00021 

(Marshall,  J.  Soc.  Chem.  Ind.  1902,  81. 1608.) 

Sp.  gr.  of  mixtures  of  H,S04  (96.5%)  and 

HNO,  (94%)  at  18718*^  in  air. 

%HNOiin 
mixture 

8p.gr. 

%  HNO,  in 
mixture 

Sp.gr. 

0.00 

1.8437 

22.51 

1.8215 

0.57 

1.8456 

25.56 

1.8112 

1.05 

1.8476 

27.29 

1.8053 

4.67 

1.8586 

32.53 

1.7863 

7.17 

1.8618 

37.03 

1.7700 

7.37 

1.8620 

39.49 

1.7601 

7.75 

1.8619 

57.78 

1.6879 

9.10 

1.8605 

72.89 

1.6227 

11.33 

1.85.57 

90.76 

1.5408 

12.71 

1.8520 

98.19 

1.5080 

16.52 

1.8U4 

100.00 

1.5009 

(Marshall,  J.  Soc.  Chem.  Ind.  1G02,  21. 1508.) 


Miscible  with  alcohol,  with  evolution  of 
heat  and  formation  of  ethylsulphuric  acid. 

+H,0-H4S0»,  also  called  tetrahydroxyl 
sulphuric  acid.  (Marignac,  A.  ch.  (3)  39. 
184.) 

Mpt.  8.35°.    (Pickering.) 

+2HjO=H6SOe,  also  called  perhydroxyl 
sulphuric  acid. 

Mpt.  —38.9**.  (Biron,  J.  Ruse.  Phye. 
Chem.  Soc.  1899,  81.  517.) 
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+4H,0.    Mpt. -76\ 
Soc.  1890,  67.  331.) 


(Pickering,  Chem. 


Sp.  gr.and  fr. 

pt.  of  hydrates  of  H,S04. 

Hydrate 

hI). 

Sp.  KT.  of 

thekquid 

Fr.-pt. 

H,S04  (pure) 

100 

1.842 

+10.5 

H,S04+H,0 

84.48 

1.777 

+  3.5 

H,S04-f2H/) 

73.08 

1.650 

-70.0 

H,S04-f4H/) 

57.05 

1.476 

-40.0 

H,S04  4-6H,0 

47.57 

1.376 

-50.0 

H,S04  4-8H,0 

40.50 

1.311 

-65.0 

H,SO4  4-10H/) 

35.25 

1.268 

-88.0 

H,S04  4-11H20 

33.11 

1.249 

-75.0 

H,S044-12H^ 

31.21 

1.233 

-55.0 

H^S04^-13H,0 

29.52 

1.219 

-45.0 

H,S04+14H^ 

28.00 

1.207 

-40.0 

H,S04+15H20 

26.63 

1.196 

-34.0 

H,S04-fl6H,0 

25.39 

1.187 

-25.6 

H,S04+18H,0 

23.22 

1.170 

-19.0 

H,SO4  4-20H,O 

21.40 

1.157 

-17.0 

H,S04+25H,0 

17.88 

1.129 

-  8.5 

H2SO4+50H,O 

9.82 

1.067 

-  3.5 

H,S04+75H,0 

6.77 

1.045 

0.0 

H^O4+100H,O 

5.16 

1.032 

+  2.5 

H,SO4-|-300H^ 

1.78 

1.007 

+  4.5 

H,SO4+1000H,^ 

0.54 

1.001 

+  0.5 

(Pictet,  C.  R.  1894,  119.  645.) 

Sulphuric  acid,  anhydrous,  S0|. 
See  Sulphur  friozide. 

Dt^ulphuric  (Pj^osulphuric)  acid,  HiSsOy 
Very  deliciuesoent.     Miscible  with  HjO 

Sol.  in  fuming  HsS04.     Miscible  in  liquid 

SOs.    (Schults-Sellack.) 
HsSiOr,  2HsS04.    Fumes  on  air.    (Jaoque- 

lain,  A.  ch.  (3)  80. 343.) 

r^/rosulphuric  acid,  H1S4O11. 
Fumes  on  air.    (Weber,  Pogg.  169.  313.) 

Sulphates. 

Most  sulphates  are  easily  sol.  in  HtO; 
but  Ag2S04,  Hg,S04,  and  CaS04  are  only  si. 
sol.,  while  BaS04,  Sr604,  and  PbS04  are 
nearly  insol.  therem.  All  sulphates  are  sol. 
in  cone.  H2SO4.  Basic  sulphates  are  insol. 
in  HtO.    Most  sulphates  are  insol.  in  alcohol. 

Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  80.  823.) 

Aluminum  sulphate,  basic,  2AlsO|,SOi+ 
5H,0. 

Slowly  sol.  in  10  moh.  HCsHtOs. 
(Schlumberger,  BuU.  Soc.  1895,  (3)  18.  41.) 

+7H,0.  Easily  sol.  in  8  mols.  dU.  HCl-f 
Aq.  or  in  10  mols.  10%  acetic  add  in  24 
hours.    (Schlumberger.) 

+10H,O.  Insol.  in  HsO;  easily  sol.  in  cold 
dil.  mineral  acids,  and  HCsH|Os+Aq.  (Crum, 
A.  89.  174.) 


Min.  FeUdbantfUe. 

+15HtO.     Mm.  Paraluminiie, 

8Al,0it  5SOi+25H,0.  Insol.  in  H^O;  soL 
in  dil.  acids.    (Ldw^  J.  pr.  79.  428.) 

5AlsOa,  3SOa+20HtO.  EasQy  sol.  in  acids. 
(Debrav,  Bull.  Soc.  (2)  7.  9.) 

3AlsOs,  2SOa+9HsO.  Neariy  insol.  in 
cone.  H1SO4.    (Bayer,  Dingl.  868.  211.) 

+20H,O.   Ppt. 

4Al,0i,  3SOs+36HsO.  Insol.  in  H,0. 
Easily  sol.  in  dil.  mineral  acids,  and  hot 
HC«H,0,+Aq.    (Debray,  Bull.  Soc.  (2)  7. 1.) 

AljO,,  SO,  +  6H,0  =  (A10),S04  -f  HA 
Insol.  in  HsO  or  HCiHsOt+Aq.  SI.  soL  in 
hot  HCl,  easUy  sol.  in  warm  KOH+Aq. 
(Bdttinger,  A.  844.  225.) 

+9H,0.    (Athanasesoo,  C.  R.  108.  27.) 

Min.  AluminiU, 

(A1,(0H)JS04+2H,0. 

Sol.  in  HCl+Aq.  in  the  cold  with  deoomp. 
Voy  unstable.  (Schlumbergo',  BulL  Soc 
1896,  (3)  18.  60.) 

3Als0s,  4SOa+9HsO.  (Athanasesoo,  C.  R. 
108.  271.) 

+30HsO.    Sol.  in  144  pts.  cold,  and  30.8 

Sts.  boiling  HiO.  Easily  sol.  in  HCl,  and 
[NOa+Aq.    (Rammelsberg,  Pogg.  4S.  583.) 

2AlsOs.  3S0a.  Deoomp.  by  HsO  into 
3AlsOa,  SOa  and  Alt(S04)a.    (Maus.) 

Al,Oa,2SO,-Al,0(S04)j. 

Min.  Alumaine. 

+Hs0.  Sol.  in  small  quantity  of  HsO,  but 
deoomp.  by  a  large  quantity  into  (AlO)9S04 
and  Als'(S04)i.    (Maus,  PogK.  11.  80.) 

+12HsO.  Easily  sol.  inhot  or  oold  HsO. 
Sat.  solution  oontams  45%  salt  at  15%  wfaidi 
oystallises  unchanged  on  evaporating.  (Mar- 
guerite, C.  R.  90.  354.) 

Above  basic  compounds  are  mixtures. 
(Pickering,  C.  N.  46.  121,  133,  146.) 

Aluminum  sulphate,  Als(S04)a. 

100  pts.  HsO  dissolve  (a)  pts.  Als(S04)« 
and  (b)  pts.  Al,(S04)a+18HsO  at: 

Qo       jQo       20*         30*       40*       5(r 
a  31.3     33.5   36.15     40.36   45.73   52.13 
6  86.85  95.8   107.35    127.6    167.6   201.4 

gQO  7QO  gQO  gQO  JQQO 

a  59.09    66.23     73.14    80.83    98.11 

b  262.6    348.2    467.3    678.8     1132. 

(Poggiale,  A.  oh.  (3)  8. 467.) 

See  also  -hl8HsO. 


Sp.  gr.  of  Als(S04)«-f  Aq. 


Al,(804)i 


5 
10 
15 
20 
25 


Sp.  gr.  at 


15* 


1.0569 
1.1071 
1 . 1574 
1.2074 
1.2572 


26*' 


1.0503 
1.1022 
1.1522 
1.2004 
1.2487 


35* 


1.045 
1.096 
1.146 
1.192 
1.2407 


4sr 


1  0356 
1.065 
1.1346 
1.1801 
1  2295 


(Reuss,  B.  17.  28^.De 
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j>.  gr.  of  Als(S04)a+Aq  at  15^  oontaining: 
10  20  30%A1,(SO«),-|-18HA 

1.0635    1.1106      1.1710 

40         50%  Als(S0«}i+18H,0. 
1.2355  1.3050 

8p,  gr.  of  sat.  solution  « 1 .  34. 
(G^laoh,  Z.  anal.  28.  493.) 


8p,  gr.  of  Al,(80 J,+Aq.  at  25*. 

Strecgth  of  Al,(804)i+Aq 

Sp.  gr. 

1  nonnal 

•V.      " 

1.0660 
1.0278 
1.0138 
1.0008 

(Wagner,  Z.  phys.  Ch.  1890,  6.  35.) 

100  pts.  of  a  mixture  of  1  vol.  H1SO4+2 
vols.  HsO  dissolve  only  6.45  pts. 
AlsfSOi)..    (Baud,  C.  R.  1903,  187.  494.) 

Als^SOOt  is  completely  pptd.  frcon 
Als(S04)a+Aa  by  an  excess  of  glacial 
HCsH^t.    (Persos,  A.  ch.  (2)  68.  444.) 

SolubiUty  of  Al,(SO«),+(NH4),Al,(SO«)4. 
See  under  (NH4)iAlt(S04)4. 

SohibiHty  of  Al,(S04)i+K^\l,(S04)4.  See 
imder  KtAltiSOi)*. 

Solubility  in  Fei(S04)i-i-Aq  at  25**. 


100  g.  of  the  solution  contain 


g.  AltCSOOt 


27.82 
26.01 
24.21 
21.64 
15.22 
M0.70\ 
10.23] 


g.  Fef(804^i 


0 

6.064 
9.819 
13.02 
23.28 
31.91) 
31.90; 


•^5olution  sat.  with  respect  to  both  salts. 
(Wirth  and  Bakke,  Z.  anorg.  1914,  87.  48.) 
See  also  under  Fei(S04)». 

Solubility  of  Alt(S04)i+Li,804  at  30^ 

Composition  of 


Solution 


2 


25.1 
21.93 
16. 
13.63 


13.24 

11.73 

6.76 

3.44 

0 


&?s 


1014 


0 

5.34 

.89 

20.76 


00  28 


21.71 
22.08 
24.34 
26.12 
.0 


Residue 


63.70 
14.72 

61.24 
6.92 
3.77 


^ 
I 


4.02 
31.17 

7.22 
33.54 
37.06 


Solid  phase 


Li,S04,  HiO 

ti 
u 

Li,804,H,0+ 
Al,(S04)i,   18H,0 

Li,S04,  4HiO 
Al,(S04)i,  I8H1O 


(Schretnemakers  and  de  Waal,  Ch.  Weekbl. 
1906,  8.  539.) 


100  g.  of  sat.  solution  of  Als(S04)a  in  g^ool 
contain  14.4  g.  Als(S04)a.  (de  Coninok,  Bull. 
Ac.  Rov.  Belg.  1906.  359.) 

Insoi.  in  ethyl  acetate.  (Naumann,  B. 
1910,  48.  314.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
87.4328.) 

+6HsO.  Very  slowly  sol.  in  cold,  oom- 
pletdysol.  in  hot  HjO. 

+8HsO.  (Margueritte-Delaroharbonny, 
C.  R.  112.  229.) 

+10HtO.  Deliquesoent.  (v.  Hauer,  W. 
A.  B.  18.  449.) 

+16HtO.  Sol.  in  cone.  H1SO4.  (Baud,  C. 
R.  19^187. 494J 

+imsO.  (Qawalowdo,  C.  C.  1886. 
721.) 

+18HsO.   Permanent.    (Benelhis.) 

100  g.  of  the  Aqueous  solution  contain 
27.82  g.  Als(S04)s  at  25^    (Wirth,  Z.  anorg. 
1913,  79.  361.) 


SolubiUty  of  A1,(S04)»+18H^  in  H^4+Aq 
at25^ 


H,80«+Aq 
%  H,804 


0 

5.23 
9.90 
18.70 
25.60 
40.70 
52.25 
63.70 
73.64 


100  g.  of  the  solution 

contain 

g.  Alt(S04)i 


27.82 
29.21 
26.21 
20.44 
15.40 
5.07 
1.216 
1.243 
2.915 


(Wui;h,  Z.  anorg.  1913,  79.  361.) 


Hjrdrous  salt  is  scarody  sol.  in  alcohol. 
(Benelius.) 

Min.  Altmogen. 

+27HtO.  Efflorescent.  (Margueritte- 
Delaroharbonny,  C.  R.  99.  800.) 

Alttminiiiii  salplute,  add,  AltOa,  4S0t+ 
4HiO. 

Extremely  slowly  soL  in  cold,  more  rapidly 
in  hot  HtO.    (Baud,  C.  R.  1903,  187.  493!) 

AliO,,  6SO,+10H,O.  Sol.  in  H,0:  solu- 
tion  soon  deoomp.  into  Als(S04Ja+HiS04. 
(Silberberger,  M.  1904,  86.  221.) 


Alttminiim  ammonium  solpliate  (A 
alum),  (NH4),A1,(804)4+24H,0. 

100  pts.  HtO  dissolve  2.9  pts.  anhydroua 
salt  at  O*":  207.7  pts.  anhydrous  salt  at  110.6*. 
(Mulder.) 

100  pts.  HsO  dissolve  8.74  pts.  anhydrous 
salt  at  17.5.*    (Pohl^it Wd  iJ^iB.  6.  597.) 
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100  pt8.  HsO  at  t*'  dissolve  pts. 
(NH4),A1,(S04)4. 


0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 


Pt«. 
(NH4)«Alt(804)< 


2.10 
4.99 
7.74 
10.94 
14.88 
20.09 
26.70 
35.11 
45.66 
58.68 
74.53 


Pta. 

(NH4)-jUt(80«)4  + 

24HiO 


3.90 

9.52 

15.13 

22.01 

30.92 

44.11 

66.65 

90.67 

134.47 

209.31 

357.48 


(Poggiale,  A.  ch.  (5)  8.  467.) 

According  to  Locke  (Am.  Ch.  J.  1901,  26. 
174),  Poggiale's  tables  for  NH4  and  K  alums 
are  evidently  transposed,  and  Uie  above  data 
are  applied  by  Posgiale  to  K  alimi. 

1  1.  HtO  dissolves  91.9  g.  anhjrdrous,  or 
191.9  g.  hydrated  salt,  or  0.387  mols.  an- 
hydrous salt  at  25*.  (Locke,  Am.  Ch.  J. 
1901,  26.  175.) 

Solubility  in  H,0  at  t^ 


G.  (NH4), 

G.  mol. 

G.  (NH«), 

Al,(SO«)4 

(NH4), 

t*» 

Al,(SO«)« 

+24H,0 

Ah(S04)4 

perlOOg.HjO 

per  100 

per  100 

g.H,0 

g.  HK) 

0 

2.10 

3.90 

0.0044 

5 

3.50 

6.91 

0.0074 

10 

4.99 

9.52 

0.0105 

15     • 

6.25 

12.66 

0.0132 

20 

7.74 

15.13 

0.0163 

25 

9.19 

19.19 

0.0194 

30 

10.94 

22.01 

0.0231 

40 

14.88 

30.92 

0.0314 

50 

20.10 

44.10 

0.0424 

60 

26.70 

66.65 

0.0569 

95 

109.7 

00 

0.2312 

(Mulder,  Poggiale,  Locke;  Marino,  Grazs. 
ch.  it.  1905,  85.  II,  351;  Berkeley,  Trans. 
Roy.  See.  1904,  203.  A,  214,  calc.  by  Seidell, 
Solubilities.) 


B.-pt. 

M.-pt. 

(Tilden, 

J.C.) 

Sp.gr. 
tng: 

3% 
1.0423 


of  sat.  solution  is  110.6'** 
.  of   (NH4)»A1,(S04)4^-24H,0=92^ 
Chem.  Soc.i5.  409.);-95*.    (Locke, 

of  aqueous  solution  at  15*  contain 


9% 
1.0282  hydroiis  salt. 

(Oorlach,  Z.  anaL  28.  495.) 


6% 
1.0141 


Solubility    of   NH4   alum    in    presence  01 
(NH4),S04  and  A1,(S0«),. 


100  g.  rit.  solution  cocUiw 

Mixture  used 

g.  (NH4)sSO< 

g.  AhiSOih 

Sat.  NH4  alum 

1.42 

3.60 

at  18.5* 

20  cc.  above  sol- 

ution+6  g. 
cryst.  Al,(S04)i 

0.45 

16.09 

20  cc.  above  sol- 

ution+4g. 
(NH4),S04 

20.81 

0.29 

(RQdorff,  1885,  B.  18.  1160.) 


Insol.  in  alcohol    (Mulder.) 

SolubiHty  of  Al(NH4)(SO4)i+12H,0  in  1 
mixture  of  93.3  g.  HsO  and  23.33  g.  glycenoe 
-6.15  K.  (Dunlop,  Pharm.  J.  1910,  81.  6.) 

Solubility  in  93.3  g.  HiO+23.3  g/dytxme 
-1-3.9  ff.  phenol -6:69  g.  AKNBJOOi,, 
-|-12H,0.    (Dunlop.) 

Min.  TachermigUe. 


Aluminum  ammonium  duomiiim  stdphilBi 
A1,(S04),,       (NHOiSO*,      OtOOj.- 
48H,0. 
Sol.  in  HsO:  deoomp.  by  boiling.    (VoU. 

A.  M.  71.) 

Aluminum  c«stum  sulphate,  AlsOs(90«)(* 
24HsO. 
100  pts.  HsO  at  17"*  dissolve  0.619  El 
cffsium  alum.       (Redtenbacber,  /.  pr.K 
442.) 


Solubility  in  100  pts.  H,0  at  t**  (calculated  fur 
salt  dried  at  130**). 


0 
10 
17 


Pta. 
alum 


0.19 
0.29 
0.38 


25 
35 
50 


Pu. 

alum 


0.49 
0.69 
1.235 


65 
80 


Pa 

kJbB 

2> 
53 


(Setterberg,  A.  211.  KM.) 


Solubility  in  H^. 


25 
30 
35 
40 


Pu. 

anhydroua  mH 

per  litre 


4.7 
5.89 
7.29 
9.00 


G.   BDk 


0.O13 
0.0167 
0Q90r 
0Q2S6 


(Locke,  Am.  Ch.  J.  1901,  Jl  180 

Digitized  by  ^OOQIC 


i 


SULPHATE,  ALUMINUM  MAGNESIUM 


921 


Solubility  of  Al,C8f(S04)4  in  H,0  at  t*. 
(G.  A1sCbs(804)4+24HsO  in  100  g.  solution.) 


f 

%Mlt 

t** 

%8alt 

0 

0.21 

75 

4.12 

15 

0.35 

80 

5.21 

30 

0.60 

90 

9.50 

45 

1.04 

100.4 

18.60 

60 

1.96 

(Berkley,  Trans.  Roy.  Soc.  1904,  208.  A, 
214.) 

SolubiUty  in  100  g.  H,0  at  t^ 


o 

•00 

< 


0.19 
0.20 
0.21 
0.22 
0.23 
0.24 
0.25 
0.26 
0.27 
0.28 
0.29 
0.30 
0.31 
0.32 
0.34 
0.35 
0.36 
0.38 
0.39 
0.40 
0.41 
0.42 
0.43 
0.45 
0.47 
0.49 


-< 


0.50 
0.51 
0.52 
0.55 
0.57 
0.59 
0.60 
0.62 
0.65 
0.69 
0.72 
0.75 
0.77 
0.80 
0.85 
0.87 
0.91 
0.96 
1.01 
1.06 
1.10 
1.17 
1.21 
1.27 
1.30 
1.39 


< 


1.45 
1.51 
1.58 
1.65 
1.71 
1.77 
1.86 
1.92 
2.06 
2.14 
2.25 
2.37 
2.50 
2.65 
2.78 
2.96 
3.13 
3.34 
3.50 
3.67 
3.85 
4.07 
4.30 
4.50 
4.72 
4.95 


78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 


o 


5.15 

5.40 

5.78 

6.05 

6.4 

6.7 

7.0 

7.4 

7.7 

8.0 

8.3 

8.6 

8.8 

9.0 

9.2 

9.5 

9.9 

10.1 

10.4 

10.8 

11.1 

11.5 

12.0 


Values  from  0-7®  obtained  bv  interpolation 
using  Setterberg's  values  for  0^(A.  1882,  211. 
100). 
"    From  80-100**   they   were   calculated  by 
^extrapolation. 
(Hart  and  Huselton,  J.  Am.  Chem.  Soc.  1914, 
86.2084.) 

Mdts  in   crystal  HsO  at   lOd*"  (Tilden, 
31ion.  Soc.  45.  409);  at  120.5''  (Erdmann); 
^rt  122*  (Locke.) 

Uominiim  calchsm  sulpliate,  basic,  AlsOi, 
6CaO,  3SO,+32H,a 
Min.  EUringite,     Mostly  sol.  in  HtO;  sol. 
^aHCl+Aq. 


Ahnnlniiiii  chromiism  sulphate,  AljCrsCSO^)!. 

Insol.  in  HtO. 

AltCrt(S04)6.HtS04.  Insol.  in  HtO.  (£tard 
C.  R.  86.  1400.) 

Aluminum  chromium    potassium    sulphate, 
Alt(S04),.  Crt(S04)f,  2KJSO4+48S0. 
Sol.  in  HtO,  but  decomp.  on  boiling.  (Vohl.) 

Aluminum  copper  sulphate,  2AltOi,  9CuO, 
3S0,+21H^. 

Min.  CyanotrichiU.  (Percy,  Phil.  Mag.  (3) 
86.  103.) 

Aluminum  hydroz]iamine  sulphate, 
A1,(S04),,  (NH,OH),S04+24HtO. 
Sol.  in  HtO.     (Meyeringh,  B.  10.  1946.) 

Aluminum  inm  (ferrous)  sulphate,  Alt(S04)a, 
FeS04+24H,0. 

Sol.inHtO.    (Klauer,  A.  14.  261.) 

Min.  HaloHchUe. 

Al,(S04)i,  2FeS04+27HtO.  Sol.  in  HtO. 
(Berthier.) 

AltOi,  2S0i,  6FeS04.  EasUy  sol.  in  HtO. 
(PhilUps.) 

Alt(S04)i  2FeS04,  H,S04.  Insol.  in  HtO. 
(fitard,  C.  R.  87.  602.) 

Aluminum  iron  (ferric)  sulphate,  Alt(S04)i, 
Fe,(S04)i. 
Insol.  in  HtO.     (fitard,  C.  R.  86.  1399.) 
Alt(S04)i,  Fet(S04)i,  H,S04.     As  above 

(fitard.) 
See  Al,(S04)s+Fet(S04)s,  under  Al,(S04)i 

and  Fe,(S04)i. 

Aluminum     ferrous     potassium     sulphate, 
Alt(804)i,  12FeS04,  2K,S04+24HiO. 
Permanent.    SI.  sol.  in  HtO.    (Dufrenoy.) 

Aluminum    lead    sulphate,    AltPbt(S04)t+ 

20HtO.    . 

Permanent;  insol.  in  HtO.  (G.  H.  Bailey 
J.  Chem.  Soc.  Ind.  6.  415.) 

Aluminum  litiiium  sulphate,  LitAlt(S04)4+ 
24H,0. 

Sol.  in  24  pts.  cold,  and  0.87  pt.  hot  HtO. 
(Kralovansky,  Schw.  J.  64.  349.) 

Does  not  exist.  (Rammelsberg,  J.  B.  1847- 
48.  394;  Arfvedson;  Gmehn.) 

Aluminum  litiiium  potassium  sulphate  (?). 
Sol.  in  HtO,  from  which  it  crystallises  on 
cooling.    (Joss,  J.  pr.  1.  142.) 

Aluminum  magnesium  sulphate,  MgS04, 
Alt(S04)i+22HtO. 

Min.  PickeringiU. 

2MgS04,  Alt(S04)i+22HtO.  Min,  Pio- 
ralyminile. 

3MgS04,  Al,(S04),+36H*0._V€flv  fiol.  in 
HtO.  ^Klkuer,  A.  14.  264v)C300gl(r 
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M     BUipiUIVOi      IHUUVf 

3(Al,0a;  SO,),    KJS04+6H,0-K,80^ 


Alumintim  magneshim  manganons  sulphate, 
AltCSOJi,  MgS04,  Mngb4+25H,a 

As  sol.  in  HsO  as  K  alum.  (Kane.)  Very 
sol.  in  H^.    (Smith,  Sill.  Am.  J.  (2)  18.  379.) 

Min.  Bo^emanite. 

Aluminum  manganous  sulphate,  Al2(S04)a, 
MnS04+26H,0. 
Sol.  in  H|0.    (Berzelius.) 
+24HjO.    Min.  Apjohmte, 

Aluminum   manganic   sulphate,   2Al,(S04)a, 
Mn,(S04),. 
Insol.  in  H^.     (fitard,  C.  R.  86.  1399.) 

Aluminum  nickel  sulphate,  Als(S04)a,  2NiS0«, 
H,S04. 
Insol.    in   B.fi,    but   flradually   decomp. 
thereby,    (fitard,  C.  R.  87.  602.) 

Aluminum    potassium   sulphate,   basic, 
3(Al,Oj5.    SO,),  - 

3A1,(S04,)(0H)4. 

Min.  Aluniie.  Insol.  in  H^O.  Insol.  in 
cone.  HCl+Aq. 

Sol.  in  boiling  H1SO4  of  1.845  sp.  gr.,  but 
more  easily  in  a  mixture  of  12  g.  H^4  and 
1.5  g.  HfO,  and  also  in  weaker  adds,  if  heated 
to  210^    (Mitscherlich,  J.  pr.  81.  108.) 

+9H^.  Min.  TJhngite,  SI.  sol.  in  boil- 
ing HCl+Aq.    (Mitscherlich,  J.  dj.  83.  455.) 

Nearfy  insol.  m  HCl  or  cone.  HNO,+Aq, 
but  sol.  m  a  mixture  of  1  pt.  H1SO4  and  1  pt. 
HiO.    (Debray,  Bull.  Soc.  (2)  7.  9.) 

AlsO(S04)s,  K1SO4.  Sol.  in  H«0,  but  de- 
comp. by  heating. 

With  varying  composition.  Precipitates. 
Insol.  in  HsO.  Very  si.  sol.  in  cold,  gradually 
in  hot  adds.  (Bley,  J.  pr.  89.  17.)  Very 
difficultly  sol.  in  warm  cone.  HQ+Aq,  but 
easily  sol.  in  KOH-f  Aq.  (Naumann,  B.  8. 
1630.) 

Aluminum  potassium  sulphate  (Potash  alum), 
KA1(S04),+12H,0  or  K,A1,(S04)4- 
K,S04,  A1,(S04).+24H,0. 
Sol.  in  H|0  with  absoiption  of  heat. 
When  100  pts.  H,0  at  10.8''  are  mixed  with 
14  pts.  alum,  the  temp,  is  lowered  1.4.^ 
(Rttdorflf,  B.  2.  68.) 
Burnt  alum  is  very  slowly  sol.  in  HsO. 

100  pta.  HiO  at  t*»  dissolve  P  pt«.  KtAlfO04)«+24Ht0. 


12.5 
21  25 
25  0 
37.5 


7.6 
10  4 
22.0 
44  1 


50.0 
62  5 
75  0 

87.5 


46.7 
230  0 
920.0 
1666  6 


(Brandjs.  ISSS.) 

Sol.  in  18  pU.  cold,  and  1.6  pU.  boiling  HsO  (Four- 
croy);  in  14.12  pU.  cold,  ana  0.75  pt.  boiling  HjO 
(Bergmann);  in  15  pts.  cold,  an  J  0.75  pt.  boiling  H>0 
(Duma*);  in  11.7  pts.  HjO  at  18.75*'  (Abl). 

100  ptfl.  HiO  dissolve  14.79  pts.  alum  at  15.66*,  and 
133.33  pta.  at  100**.    (Urc's  Diet.) 

KtAIi(S(>*)«  -l-Aq  sat.  at  15°  contains  10.939  pts.  alum 
in  every  100  pts.  HjO.    (Michel  and  Krafft.) 

KjAliCSOO  t +Aq  sat.  in  cold  contains  5.2%  alum 
(Fourcroy).  6.7%  (Boerhave). 


100  pts.  HsO  dissolve  {a)  pts.  anhjrdroiis 
alum,  and  (&)  pts.  crystallised  at  f*. 

0^         10*      20**       30»  40*         50* 

a  2.62    4.50    6.57      9.05       12.35     15.9 
b  5.22    9.16     13.66     19.29    27.3       36.5 

60*         70**  80*       90*         100* 

a  21.1     26.95      35.2     50.3      70.83 
6  51.3     71.97     103.1     187.8    421.9 
(Poggiale,  A.  ch.  (3)  8.  467.) 

Aooording  to  Locke  (Am.  Ch.  J.  1901.  96. 
174),  Poggiale's  tables  for  NH4  and  K  ftlums 
are  evio^tly  transposed,  and  the  above 
date  are  applied  by  Poggiale  to  NH4  alum. 

100  pts.  H,0  dissolve  K,Al,^S04)4-f  24H/) 
corresponding  to  pts.  anhydrmu 
K,A1,(S04)4. 


Temp. 

Pt». 
KsAlt(80<)« 

Temp. 

Pto. 
K.A1>(80«>« 

0 

3.0 

60 

25 

5 

3.5 

70 

40 

10 

4.0 

80 

71 

15 

5.0 

90 

109 

20 

5.9 

92.5 

119.5 

30 

7.9 

100 

154 

40 

11.7 

110 

200 

60 

17.0 

111.9 

210  6 

(Mulder,  Scheik.  Verhandel.  1864.  90.) 

100  Dts.  H^  at  17''  dissolve  13.5  pta. 
K,A1,(S0«)4+24H A  or  7.36  pts.  EiAl,(S0«}«. 
(Redtenbacher,  J.  pr.  94. 442.) 

Forms  supersaturated  solutions  very  easily. 
Supersat.  solutions  are  brought  to  crystaUiaft- 
tion  by  addition  of  a  crystal  of  alum  or  an 
isomorphous  substance,  as  chrome  or  iron 
alum.  Other  substances  as  NaCl,  etc.  hare 
no  action.    (Thomson,  Chem.  Soc.  86.  199.) 

1  L  HiO  dissolves  72.3  g.  anhydroos^  or 
138.4  g.  hydrated  salt,  or  0.28  g.  moL  of 
anhydrous  salt  at  25.^  (Locke,  Am.  Ch. 
J.  1901,  26.  175.) 

SolubUity  in  H,0  at  t**. 
(g.  alum  in  1000  g.  HiQ.) 


t« 

g.  alum 

f 

g.  alxam 

0 

57.0 

75 

1280  9 

5 

76.3 

76 

1412  1 

10 

84.9 

77 

1517.9 

15 

103.6 

78 

1680  1 

20 

120.3 

79 

1775.2 

25 

131.3 

80 

1950.0 

30 

184.9 

82 

2273  5 

36 

204.3 

84 

2661.5 

40 

250.0 

84.6 

2816.0 

45 

290.2 

85.1 

3166  6 

50 

367.8 

85.3 

3337.2 

55 

457.7 

85.6 

3372.2 

60 

585.4 

86 

3997.8 

65 

708.4 

87 

4825.4 

70 

943.8 

88 

6639  6 

(Marino,  Ga«.y|^aifU?^Cl§li2)  ^^- 
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Solubility  in  HtO  at  t*". 


0 
5 
10 
16 
20 
25 
30 
40 
60 
60 
70 
80 
90 
92 


(S04)4  J^ 

100  g.  HsO 


3.0 
3.5 
4.0 
5.0 
5.9 
7.23 
8.39 
11.70 
17.00 
24.75 
40.00 
71.0 
109.0 
119.0 


g.  KtAlt 
v804)«+24HiO 
perlOOg.HiO 


5.65 
6.62 
7.60 
9.59 
11.40 
14.14 
16.58 
23.83 
36.40 
57.35 
110.5 
321.3 
2,275.0 

00 


g.  moL 

KsAl,(804)« 

perlOOg.HsO 


0.0058 

0.0068 

0.0077 

0.0097 

0.0114 

0.0140 

0.0162 

0.0227 

0.0329 

0.0479 

0.0774 

0.01374 

0.2110 

0.2318 


(Mulder,  Po^ale,  Locke;  Marino,  Gasz. 
ch.  it.  1905,  86.  (2)  351;  and  Berkeley,  Proc. 
Roy.  Soc.  1904,  208.  A,  214,  ealc.  by  SeideU, 
Solubilities,  let  Ed.) 


M.^t.  of  K^\l,(S04)4+24H,0-84.5* 
(TOdcn,  Ch«n.  Soc.  46.  409.);  -92.6*  fErd- 
mann);  -91'*(Locke). 

Sp.  gr.  of  sat.  K,A1,(S04)«+Aq  at  8*- 
1.0&  (Anthon);  at  15'' -1.0488  (Michel  and 
Krafft);  at  16^  =  1.0466  (Stolba). 

&p.  gr.  of  K^^,(S04)4+Aq  at  15*  con- 
taining 6%  K^\1,(S04)4- 1.0477.  (Kohl- 
rausch,   W.  Ann.  1879.   1.) 


Sp.  gr.  of  K,A1,'S04)4-I-Aq  at  15**.  a-pts. 
K,.\l,'SO»)4-|-24H/)  in  100  pts.  solu- 
tion;  b=pt8.  KjAJi'S04)4  in  100  pts. 
solution;  c-pts.  KiAli'S04)4  for  100  pts. 
H,0. 


• 

b 

c 

8p.  gr. 

4 

8 

12 

13 

2.1792 
4.3584 
6.5376 
7.083 

2.2277 
4.5570 
6.9950 
7.622 

1.0210 
1.0420 
1.0641 
1.0690 

(Gerlach,  Z.  anal.  27.  280.) 


S&turated  solution  boils  at  111.9^  and 
contauiB  210.6  pts.  KiAl,(S04)4+24HsO  to 
lOOpta.  HA    (Mulder.)  . 

100  pts.  HtO  contain  52  pts.  KgAlt(S04)4i 
and  boils  at  104.6^  (Griffiths.)  Crust  fonns 
at  106^"*.  when  the  solution  contains  114.2 
pt0.  KsAl,(S0«)4  to  100  pts.  H,0.  (Gerlach, 
Z.  anal.  26. 426.) 


B.-pt.   of  KtAIs(S04)4+Aq  containing  pts. 
K,A1,'S04)4  to  100  pts.  H,0. 


B.-pt. 

Pt«. 
K,A1,(804)4 

B.-pt. 

Pts. 
KtAU(S04)4 

100.5** 

17.0 

104.0^ 

83.9 

101.0 

30.2 

104.5 

90.7 

101.5 

41.8 

105.0 

97.6 

102.0 

51.6 

105.5 

103.9 

102.5 

60  4 

106.0 

110.5 

103.0 

68.7 

106.5 

116.9 

103.5 

76.7 

106.7 

120.56 

(Gerlach,  Z.  anal.  26.  435.) 

K,Al,(S0i)4+Al,(S04),. 
KiAls(S04)4 18  nearly  insol.  in  sat.  Als(804)t 
+Aq.    (Crum,  A.  89.  156.) 

Solubility  in  Ali'SO«)i-f  Aq.    Sohd  Phase  = 
K  alum+Al,(^4)s. 


0 
20 
35 
50 
65 
77 


g.  Al«(804)a+18H^ 
in  1000  g.  HiO 


234.73 

824.25 

911.02 

1,243.21 

1,598.00 

1,872.11 


g.  K^04  in 
1000  g.  HsO 


23.46 

30.85 

35.29 

59.55 

119.43 

183.80 


(Marino,  Gsat.  ch.  it.  1905,  86.  (2)  351.) 

Solubility  is  decreased  by  presence  of  Na 
alum.    (Venable,  C.  N.  1879,  40.  198.) 

Nearly  completed  pptd.  from  sat.  aq. 
solution  by  adaition  or  Fc  or  Cr  alum.  (v. 
Hauer,  J.  B.  1866.  69.) 

K,Al,(804)4+MgS04. 
K,A1,'S04)4+Aq  sat.  at  10*,  and  then  sat. 
with  MgS04  at  9**,  contains  for  100  pts. 
H,0— 


Alum  (anhydrous) 
MgS04      .     .      . 


At  10*» 


4.0 


2.7 
31.2 
33.9 


At9*» 


31.1 


(Mulder.) 

K,A1,(S04)4+K,S04. 
K,Ali(S04)4+Aq  at  10^  and  then  sat.  with 
KjS04  at  same  temp.,  contains  for  100 
pte.  H,(>— 


At  10*» 

At9« 

Alum  (anhydrous) 
K,S04        .... 

4.0 

0.86 
9.16 

9^7 

10.20 

(Muldem^^OOgie 


924 


SULPHATE,  ALUMINUM  RUBIDIUM 


Solubility    in 

K,S04+Aq. 

Solid 

phases 

K  alum-|-K,S04. 

Ali(S04)j 

g.  K,S04 

Al2tS04)l 

?.K,S04 

t*» 

H-18H,0 

in  1000 

t° 

-|-18HjO 

in  1000 

in  1000  g. 

g.  H,0 

in  1000 

g.  HiO 

H«0 

g.  HrO 

0. 

5.06 

75.83 

40 

73.88 

163.10 

0.5 

8.658 

75.18 

50 

126.00 

195.40 

5. 

16.07 

85.78 

60 

249.70 

238.80- 

10 

18.52 

96.60 

70 

529.01 

323.74 

15 

20.56 

109.30 

80 

1,044.04 

517.27 

30 

39.60 

147.80 

(Marino,  I.  c.) 


K,Al,(S04)4+Na,S04. 
K,.\l,rS04)4-fAq  sat.  at  10^  and  then  sat. 
with  NajSO   at  9**,  contains  for  100  pts. 
H,0— 


Alum  C  anhydrous) 
Na,S04      .      .      . 


At  i(y 


4.0 


4.1 

8.8 


12.9 


At  9° 


8.4 


(Mulder.) 


Solubility   of  K^^,(S04)4+T1,A1,(S04)4 
H,Oat25^ 


O. 

K«A1,(S0«)4 
per  I. 


69.90 
74.56 
67.90 
65.30 
64.95 
53.23 
45.32 
38.02 
34.54 
28.35 
10.94 
0.00 


G. 

TliAhlSOO* 
per  L 


0.00 

0.48 

1.72 

4.52 

9.60 

18.44 

24.60 

32.48 

35.59 

42.99 

66.12 

75.46 


Solid  phase 

Mol.  % 
KiAl,(S0«)4 


100 
99.61 
98.48 
95.45 
91.73 
82.54 
75.12 
65.73 
61.36 
51.93 
21.34 
0.00 


Sp.  gr. 


1.0591 
1.0601 
1.0598 
1.0603 
1.0605 
1.0609 
1.0609 
1.0611 
1.0611 
1.0623 
1.0654 
1.0674 


(Foch,  Z.  Kryst.  Min.  1897,  28.  397.) 


Insol.  in  alcohol  of  0.905  sp.  gr.  or  less. 
(Anthon,  J.  pr.  14.  125.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 
87.  4328.) 

Insol.  in  methyl  acetate.  (Naumann,  B, 
1909,  42.  3790.) 

Solubility  in  HjO  is  increased  by  glycerine. 
(Dunlop,  Pharm.  J,  1910,  81.  6.) 

Min.  Kalinite. 

+8HjO.    Stable  in  dry  air.    (Marino,  L  c.) 

+14HtO.  Converted  into  ord.  alum  in 
air.    (Marino.) 


Ahuninum  mbidhim  sulpluite.  AlsRbt(S04)4 
+24H,0. 
100  pts.  HtO  dissolve  2.27  pts.  at  XT; 
very  sol.  in  hot  HsO.     (Redtaibadier,  J. 
pr.  94.  442.) 


Solubility  in  100  pts.  HsO  at  t**  (calculated 
for  salt  dried  at  130'). 

t« 

Pta. 
alum 

f 

Pts. 
alum 

f 

Pit 
afaun 

0 
10 
17 

0.71 
1.09 
1.42 

25 
35 
50 

1.85 
2.67 
4.98 

65 
80 

9.63 
21.60 

(Setterberg,  A.  211.  104) 
Solubility  in  H,0. 

t** 

Pta.  per  litre 

G.  mob. 

anhydrous  Ah 

per  litre 

25 
30 
35 
40 

18.1 
21.9 
26.6 
32.2 

0.059 
0.072 
0.087 
0.106 

(Locke,  Am.  Cb.  J.  1901,  26.  180. 

Melts  in  crystal  HsO  at  99""  (lllden, 
Chem.  Soc.  46.  409);  at  105"*  (Erdmann); 
at  109*  (Locke.) 


Alumintim   silver   sulphate,   AlsAgs(S04}4+ 
24H,0. 
Decomp.  by  HjO.     (Church  and  Nortlh 
cote,  C.  N.  9.  155.) 

Aluminum  sodhon  sulphate,  AlsNas(S04)4+ 
24HsO. 
Very  si.  efflorescent. 

Sol.  in  2.14  pta.  HjO  at  13*.  or  100  pta.  HjO  Smoht 
46.7  pta.  soda  alum.  Sol.  in  1  pt.  boiling  HjO.  (ZeDnir. 
Schw.  J.  SS.  183.) 

100  pta.  HtO  diaaolve  110  pU.  at  15.5^  ani  (vm  % 
liguid  of  1.296  ap.  gr.    (Ure.) 

100  pts.  HsO  dissolve  51  pts.  soda  ahim  at 
16^    (Aug6,C.  R.  110. 1139.) 

100  pts.  HsO  dissolve  110  pts.  sodft  ahim 
atO*.    (Tilden,  Chan.  Soc.  45.  409.) 

100  g.  HsO  dissolve  at: 
10*     15**    20**    26*  30** 
36.7  38.7  40.9  43.145.8  g.  anhydrous  ssh. 
(Smith,  J.  Am.  Chan.  Soc.  1909,  SI.  247.) 

M.-pt.    of    Na,Al,(S04)4+24HsO -ar. 
(TUden,  Chem.  Soc.  46. 409.);  -63.'   (Loeke, 
Am.  Ch.  J.  1901,26.  183.) 

Insol.  in  absolute  alcohol    (ZeDiier.) 

Min.  Mendoziie,  uyV^OOglC 
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Alumlitiim  tiialloiis  sulphate,  TlAlCSOOs. 

0.177  g.  mols.  of  anyhydrous  salt  are  sol. 
in  1  l.HtOat25^  or  1 1.  HtO  dissolves  75  g. 
of  the  anhvdrous,  or  117.8  g.  of  the  hydrat^ 
salt  at  25^.  (Locke,  Am.  Ch.  J.  1901,  26. 
175.)  ' 

Solubility  in  H|0  at  f*. 


t** 

G.  Ai.Tursoo^ 

inlOOg.  H,0 

O.Al,TI,(S04)4 

-|-24H,0 
in  100  g.  HsO 

0 

3.15 

4.84 

5 

3.80 

5.86 

10 

4.60 

7.12 

20 

6.40 

10.00 

25 

7.60 

11.95 

30 

9.38 

14.89 

40 

14.40 

23.57 

50 

22.50 

38.41 

60 

35.36 

65.19 

(Sddell,  Solubilities,  1st  Ed.,  p.  15.) 


3Al,(S04)i,  T1,S04+96H,0.    Sol.  in  H,0. 
(Lamy.) 


Ahnnimiin  zinc  sulphate,  Al2(S04)a,  ZnS04+ 
24H,0. 
SoLinHsO.    (Kane.) 


Aluminum  sulphate  chromium  chloride, 
Al(OH,).(804),CrCl,(OH,)4+2H,0. 
(Werner,  B.  1906,  89.  337.) 


Altoninum  sulphate  sodium  fluoride. 

Deoomp.  by  HtO.     (Weber,  Dingl. 
112.) 


263. 


Ammonium  sulphate,  (NH4)tS04. 

Sol.  in  HtO  with  absorption  of  heat. 

75  pts.  (NH4)tS04  mixed  with  100  pts. 
HsO  lower  the  temperature  from  13.2^  to 
6^*,  that  is,  6.4.*   (Rtidorflf,  B.  2.  68.) 

Soi.  in  1.31  pts.  HsO  at  19«.    (Schiff.  A  109.  326.) 

SoL  in  2  pts.  HsO  at  18.75°.    (Abl.) 

Sol.  in  2  pU.  HsO  at  15.6°.  and  in  1  pt.  boiling  HsO. 
(Fotireroy.) 

100  pU.  HsO  at  62.6°  dimolve  78  pta.  (NH4)iS04. 
(Wensel.) 

100  pU.  HsO  at  15°  diMoive  66.739  pts,  (NH4)sS04. 
(Michel  and  Krafft.) 

8ol.  in  1.3  pts.  cold  HtO.  (Vogel,  N.  Rep. 
Fhann.  10.  9.) 

Sol.  in  1.37  pts.  cold  HtO  at  10"*.  (Mulder, 
J.  B.  1866.  67.) 

Sol.  m  1.34  pts.  HtO  at  16-17"*.  (v.  Hauer, 
W.  A.  B.  68,  2.  221.) 


100  pts.  HtO  dissolve  at: 

0**         10*       20®       30* 
71.00    73.65  76.30   78.95  pts.  (NH4)tS04, 
40*        60*       60**       70* 
81.60    84.25   86.90   89.55pts.  (NH4)tS04, 
80*         90*         100* 
92 .  20     94 .  85     97 .  50  pts.  (NH4)tS04. 

(Alluard,  C.  R.  69.  500.) 
Solubihty  m  100  pts.  HtO  at  t*. 


A 

n^ 

.^ 

t° 

^i 

t° 

2S 

t° 

•2g 

z 

s. 

g 

0 

70.6 

37 

80.1 

74 

93.1 

1 

70.9 

38 

80.4 

75 

93.4 

2 

71.1 

39 

80.7 

76 

93.8 

3 

71.4 

40 

81.0 

77 

94.2 

4 

71.6 

41 

81.3 

78 

94.5 

5 

71.8 

42 

81.7 

79 

.  94.9 

6 

72.1 

43 

82.0 

80 

95.3 

7 

72.3 

44 

82.3 

81 

96.6 

8 

72.5 

45 

82.7 

82 

96.0 

9 

72.8 

46 

83.0 

83 

96.4 

10 

73.0 

47 

83.3 

84. 

96.8 

11 

73.2 

48 

83.7 

85 

97.2 

•    12 

73.5 

49 

84.0 

86 

97.6 

13 

73.7 

50 

84.4 

87 

98.0 

14 

74.0 

51 

84.7 

88 

98.4 

15 

74.2 

52 

85.1 

89 

98.8 

16 

74.4 

53 

85.5 

90 

99.2 

17 

74.7 

54 

85.8 

91 

99.6 

18 

74.9 

55 

86.2 

92 

100.0 

10 

75.1 

56 

86.6 

93 

100.4 

20 

75.4 

57 

86.9 

94 

100.8 

21 

76.7 

58 

87.3 

95 

101.2 

22 

75.9 

59 

87.7 

96 

101.6 

23 

76.2 

60 

88.0 

97 

102.1 

24 

76.4 

61 

88.4 

98 

102.5 

25 

76.7 

62 

88.7 

99 

102.9 

26 

76.9 

63 

89.1 

100 

103.3 

27 

77.2 

64 

89.5 

101 

103.8 

28 

77.5 

65 

89.9 

102 

10^.2 

29 

77.8 

66 

90.2 

103 

104.6 

30 

78.0 

67 

90.6 

104 

105.1 

31 

78.3 

68 

90.9 

105 

105.5 

32 

78.6 

69 

91.3 

106 

106.0 

33 

78.9 

70 

91.6 

107 

106.5 

34 

79.2 

71 

92.0 

108 

107.0 

35 

79.5 

72 

92.4 

108.9 

107.5 

36 

79.8 

73 

92.7 

... 

... 

(Mulder,  calculated  from  his  own  and  other 
observations,  Sdieik.  Verhandel.  1864.  60.) 

100  g.  (NH4)tS04-fAq  contain  41.4  g. 
(NH4),S04  at  0*.  (de  Waal,  Dissert.  1910) ; 
44.27  g.  at  30*.  (Schreinemakers,  Z.  phys. 
Ch.  71.  110);  47.81  g.  at  70*.    (de  Waal.) 

(NH4)tS04+Aqsat.  at  15*  hassp.  gr.  1.248. 
(Michd  and  Krafft,  A.  oh.  (3)  41. 471.) 
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Sp.  gr.  of  (NH«)iS04+Aq  at  16** 


§ 

§ 

S 

Sp.  gr. 

Sp.gr. 

ac 

Sp.  gr. 

S 

z 

5, 

feS 

^ 

^ 

1 

1.0057 

18 

1.1036 

35 

1.2004 

2 

1.0116 

19 

1.1092 

36 

1.2060 

3 

1.0172 

20 

1.1149 

37 

1.2116 

4 

1.0230 

21 

1.1207 

38 

1.2172 

6 

1.0287 

22 

1.1265 

39 

1.2228 

6 

1.0346 

23 

1.1323 

40 

1.2284 

7 

1.0403 

24 

1.1381 

41 

1.2343 

8 

1.0460 

25 

1.1439 

42 

1.2402 

9 

1.0618 

26 

1.1496 

43 

1.2462 

10 

1.0576 

27 

1.1564 

44 

1.2622 

11 

1.0632 

28 

1.1612 

45 

1.2583 

12 

1.0690 

29 

1.1670 

46 

1.2644 

13 

K0747 

30 

1.1724 

47 

1.2705 

14 

1.0806 

31 

1.1780 

48 

1.2766 

16 

1.0862 

32 

1.1836 

49 

1.2828 

16 

1.0920 

33 

1.1892 

50 

1.2890 

17 

1.0977 

34 

1.1948 

(Sohiff,  calculated  bj  Gerlach,  Z.  anal.  8. 280.) 


Sp.  gr.  of  (NH4),S04+Aq  at  15* 


% 

1 

1 

n 

Sp.  gr. 

EC 

Sp.  gr. 

iB 

Sp.gr. 

z 

Z 

z 

^ 

^ 

^ 

5 

1.0292 

20 

1.1160 

31 

1.1787 

10 

1.0581 

30 

1.1730 

(Kohlrauflch,  W.  Ann.  1879.  1.) 


Sp.  gr.  of  (NH4)iS04+Aq  at  15*. 


1 

z 

Sp.  gr. 

ft 

z 

8p.gr. 

i 

X 

z 

Sp.gr. 

3 
6 

1.0181 
1.0359 

10 
20 

1.0600 
1.1190 

30 
40 

1.1773 
1.2362 

(Gerlach,  Z.  anal.  28.  493.) 


Sp.  gr.    of   sat.    solution  "1.248.     (Oer- 
lach.) 


Sp.  gr.  of  (NH4),S04+Aq. 


H(NH4)«S04g.  moL 
in  1000  g.  of  solution 


0 

0.6614 

1.1261 

2.3114 

4.5840 

10.0893 

20.0138 

40.5236 

56.8536 


Sp.  gr.  KP/ie* 


1.000000 

1.000347 
1.000704 
1.001436 
1.002823 
1.006093 
1.012023 
1.024117 
1.033690 


(Dijken,  Z.  phys.  Ch.  1897,  M.  107.) 
Sp.  gr.  of  (NH4)iS04+Aq  at  20*. 


Normality  of 
(NH«)iS04H-Aq 


3.75 

2.964 

1.978 

0.876 

0.492 


%  (NHOtSOi 


40.28 
32.99 
23.01 
10.88 
6.275 


Sp.gr. 


1.2289 
1.1858 
1.1319 
1.0626 
1.0352 


(Forchheimer,  Z.  phys.  Ch.  1900,  S4.  22,) 
Sp.  gr.  of  (NH4)iS04+Aq  at  20*. 


Solution 


sat. 


Sp.  gr. 


1.248 
1.196 
1.139 
1.077 
1.039 


weight  of  10  ccm. 
of  the  •olution 


12.6062  g. 
11.9034 '^ 
11.3377" 
10.7232  " 


(Nh3 


(NH4>^»4 


53.2 
39.9 
26.6 
13.3 
6.65 


(Wiener,  Z.  phys.  Chem.  1911,  71.  120.) 

B.-pt.  of  sat.  solution:  crust  formed  at 
106.2 ,  solution  containing  88.2  pts. 
(NH4)«S04  to  100  pts.  HfO:  highest  temp, 
obsored,  108.2''.    (Gerlach,  Z.  anaL  M.  426.) 

B.-pt.   of   (NH4)^4+Aq   eontainiog  pts. 
(NH4)tS04  to  100  pts.  H/). 


B.-pt. 

'  (NH4).S04 

B.pt. 

Pta. 
(NH*)iBO« 

100.5* 

7.8 

105.0* 

71.8 

101.0 

15.4 

105.5 

78.7 

101.6 

22.8 

106.0 

85.5 

102.0 

30.1 

106.5 

92.3 

102.6 

37.2 

107.0 

99.1 

103.0 

44.2 

107.5 

105.9 

103.6 

61.1 

108.0 

112.6 

104.0 

68.0 

108.2 

115.3 

104.6 

64.9 

... 

... 

(Gerlach,  Z.  anal.  26.  431.) 
Sol.  with  decomp.  in  HC14-^ 
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Solubility  in  HiS04+Aq  at  25''. 


100  g.  of  the  solution 
contain 


MoL 
Hi80« 


0.00 
0.24 
0.47 
0.97 
1.19 


1.43 
1.72 
2.20 
2.60 
2.71 
2.82 
2.96 
3.20 
3.32 


3.47 
3.54 
3.76 
4.22 
5.09 


Mol. 
(NHOiSOi 


2.28 
3.25 
3.19 
3.15 
3.15 


3.22 
3.18 
3.02 
2.97 
3.00 
3.03 
3.10 
3.19 
3.25 


3.32 
3.20 
2.84 
2.26 
1.44 


Solid  phaM 


(NH4)J304 


(NH4)»H(S0«), 


(NH«)HS04 


(lyAns,  Z.  anorg.  1909,  W.  229.) 


SolubiUty  in  H,S04+Aq  at  30*. 

Compodtton  of  the  solution 

.^« 

.  ^^^ 

.  % 

Solid  phase 

bywt. 
H.8O1 

by  wt. 
(NH4)i904 

%:S' 

10.63 

43.59 

45.79 

(NH4)iS04 

10.70 

43.25 

46.05 

*' 

13.18 

44.10 

42.72 

(NH4)iS04  + 

3(NH4)«S04.  Hj8P4 

16.67 

42.06 

41.27 

3(NH4)tS04.  H98O4 

25.82 

41.15 

33.03 

*' 

27.33 

41.16 

31.51 

'* 

32.32 

44.63 

22.26 

*' 

33.12 

45.50 

21.83 

** 

33.84 

45.52 

20.64 

(NH4)HS04 

33.96 

45.31 

20.73 

" 

38.51 

36.37 

26.12 

" 

42.12 

30.10 

27.78 

" 

45.80 

24.88 

29.32 

** 

45.77 

24.30 

29.93 

*' 

56.55 

.  16.98 

26.37 

** 

62.43 

20.41 

17.16 

" 

62.46 

24.40 

13.14 

'* 

63.12 

24.20 

12.68 

'* 

62.57 

27.67 

9.76 

** 

62.83 

29.75 

8.42 

62.56 

30.26 

7.28 

" 

62.67 

31.86 

5.47 

*' 

62.59 

33.70 

3.71 

61.63 

36.75 

1.72 

" 

62.23 

36.95 

0.82 

(Van  Dorp,  Z.  phys.  Ch.  1910,  73.  285.) 


SolubiUty  of  (NH4)iS04  in  H^SQi-hAg  at  25^ 


In  1000  c  of  the 

solution 

Mol. 

Mol. 

SO. 

(NH4)iS04 

4.29 

2.17 

4.57 

1.83 

4.85 

1.60 

5.25 

1.36 

5.66 

1.22 

6.16 

1.26 

6.47 

1.55 

6.51 

1.95 

6.50 

2.37 

6.43 

2.50 

7.28 

1.64 

7.99 

1.38 

(7.60) 

il:Si 

(8.00) 

9.02 

0.96 

9.21 

0.832 

9.60 

0.977 

9.68 

1.00 

9.67 

1.26 

10.43 

0.894 

Solid  phase 


(NH4)HS04 

(NH4)HS04 

(NH4)HSOrl-(NH4)H,(S04)« 
(NH4)H,(S04), 

(NH4)HS,0y 

(NH4)HS,07+? 


(lyAns,  Z.  anorg.  1J13.  80.  241.) 

Very  easily  sol.,  even  in  cone.  NH4OH+ 
Aq.    (Girard,  Bull.  Soc.  (2)  48.  522.) 


Solubility  of  (NH4)«S04  in  NH40H-i-Aq  at  25*^ 
In  1000  g.of  the  solution 


Mol.  (NH4)«804 

Mol.  (NHs)s 

3.28 

0 

2.60 

1.02 

2.13 

1.95 

1.59 

3.44 

1.16 

5.35 

0.78 

7.13 

0 

9.47 

(D'Ana  and  Schreiner,  Z.  anorg.  1910, 67. 438.) 

100  pts.  H>0  dissolve  46.5  pts.  (NH4)sS04 
and  26.8  pts.  NH4CI  at  21.5''. 

Solubility  of  (NH4)»S04  in  NH4CI  -h Aq  at  30° 


nSci 

% 
(NH4)iS04 

Solid  phase 

0 

44 

(NH4)2S04 

6.86 

36.15 

14.62 

28.6 

17.60 

25.69 

(NH4),S04+NH4C1 

17.93 

25.81 

19.07 

23.22 

NH4C1 

19.97 

21.3 

ti 

22.3 

16.33 

a 

24.06 

12.72 

ti 

29.5 

0 

(Schreinemakers,  Arch.  N^.  Sc.  1910,  (2)  16. 
See  also  under  Nlf^Ld  by  ^OOglC 
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(NH4),S04-|-CuS04. 
SolubUity  of  (NH4)2S04+CuS04  in  H,0  at 
16^ 


Solution 


Both  salts  in  excess 

15  cc.  sat.  sol.-f-3  g.  (NH4)jrS04 

15  cc.  sat.  sol.-f  3  g.  CuS0,5H,0 


8.55 

1.77 

15.85 


2 


7.12 

18.16 

5.65 


(Rttdorflf,  B.  6.  482.) 

Solubility  of  (NH4)8S04+CuS04  in  H,0  at 
30^ 


1 

6 

o 

0 

20.32 

2.45 

20.19 

5.79 

20.53 

6.98 

16.77 

8.19 

13.65 

9.33 

11.03 

17.53 

4.05 

29.27 

1.57 

38.32 

0.77 

43.29 

0.49 

44 

0 

Solid  phase 


CuSO«.5HtO 
«( 

CuSOi.  5HK>+Cu80«.  (NHOtSOi. 
6H»0 
CuS04.  (NH«)iSO«.6HjO 


CuS04.  (NH4)fSO«.6H80  + 
(NH4)iS04 

(NH4)jS0« 


(Schreinemakers,  Arch.  N6er.  Sc.   1910,  16. 
12.) 
See  also  under  CUSO4. 

(NH4),S04+FeS04. 
SolubiUty  of   (NH4),S04-f-FeS04   in   H,0-f 
Aq  at  30^ 


Compositon  of  the 
solution 


%  by  wt.    %  by  wt. 
FeS04      (NH4)«S04 


24.90 
25.24 
25.22 

25.26 

23.59 

17.64 

13.13 

7.95 

5.70 

1.72 

0.79 

0.79 
0 


0 

5.24 

5.93 

5.89 
6.44 
8.90 
11.45 
16.29 
19.64 
34.24 
43.86 

43.90 
44.27 


Solid  phase 


FeS04.  7HjO 

FeS04,7H,0-f- 

FeS04.  (NH4)vS04,  6HK) 

FevS04.  (XH4)fS04.  6H,0 


FeSOi.  (NH4)jSy4.  6H,0  + 
(NrH4)jS04 

(NH4)>S04 


(NH4),S04+Li,S04. 

Solubility  of  (NH4)tS04+LijS04. 


Temp. -30°. 


(Schreinemakers,  Z.  phys.  Ch.  1910,  71.  111.) 


% 

(NH4)i804 

Li,^04 

44.1 

0 

40.8 

3 

39.5 

6.6 

30 

10 

21.6 

16 

15 

20 

12.6 

21.9 

8.9 

23 

0 

25.1 

Solid  phase 


(NH4),S0« 

(NH4),S04+NH4liS04 
NH4LiS04 


NH4LiS04+Li.SO4,  HiO 
Li<S04,HtO 


Temp.  -50*. 


46.7 

1 

(NH4),S04 

43.06 

6.86 

(NH4).S04+NH4liS04 

19.66 

16.35 

NH4LiS04 

13.90 

21.20 

(I 

13.97 

21.23 

NH.LiS04+L£,SO«,  Kfi 

11.45 

21.76 

USOt,  H,0 

9.63 

22.79 

li 

8.68 

23.09 

u 

7.66 

23.86 

n 

0 

24.3 

u 

(Schreinemakers  and  Cocheret,  Chem. 
Weekbl.  1906,  2.  771.) 

(NH4)iS04+MnS04. 

Solubility  of  (NH4)iS04+MnS04  in  H,0. 
U.  per  100  g.  sat.  solution. 


Temp.  -30*. 


MnS04    (NH4)tS04 


39.3 
38.49 

33.44 

22.06 

9.02 

2.91 

1.76 

1.77 
0 


0 
3.64 

4.91 

9.66 

20.36 

37.42 

42.68 

43.24 
43.4 


Solid  phase 


MnSO*.  6H,0 
MnS04,  6H,0+MnSO4, 
(NH4)iS04,  6H,0 


MnS04,  (NH4),S04,  6H/) 

+(NH4),S04 

rNH4),S04 


Temp.  -60°. 


36.26 

0 

MnS04,H/> 

36.36 

2.96 

MnS04,  H,0+2MnS04, 

(nh;),so4 

30.67 

6.14 

2MnS04,  (NH4)«804 

16.86 

17.62 

<< 

6.92 

36.98 

« 

6.29 

39.71 

« 

6.70 

43.24 

2MiiS04,  (NH4),S04+ 

(NH4),80. 

3.49 

44.02 

(NH4)J30, 

0 

45.7 

II 

(Sobreinemakers,   Chem.   Weekbl.   1909,   C 
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(NH4),S04+K,S04. 

100  pts.  (NH4)2S04+K,S04-f  Aq  sat.  at 
16.17''  contain  38.41  pts.  of  the  two  salts, 
of  which  5.45  pts.  are  KsS04,  and  32.96  pts. 
(NH4)«S04.    (v.  Hauer,  J.  pr.  28. 137.) 

100  pts.  HsO  dissolve  50.6  pts.  (NE4)tS04 
and  7.2  pts.  K^SO*  at  11.*  (Mulder,  J.  B. 
1866.  67.) 

(NH4)jS04  and  K3SO4  replace  each  other  in 
sohition,  so  that  by  adcung  one  of  these 
salts  to  a  seeniingly  saturated  solution  of  the 
other,  it  is  dissolved  with  pptn.  of  the  other 
salt.    (RQdorff,  B.  6.  485.) 


Solubility  of  (NH4),S04+K,S04  at  19.1° 


Solution 

1 

Both  salts  in  excess 

15cc.  sat.  sol.-f4g.  KjS04 

15  cc.  sat.  sol.-f-4  g.  (NH4)2S04 

39.3 
4.94 
2.05 

37.97 
33.26 
10.80 

(Rttdorff,  B.  6.  482.) 


SolubUity  of  (NH4)sS04  4-K,S04  in  H,0  at 
26^ 


g.  KsSOi 
perl. 


127.9 
135.7 

84.2 


P2T  I. 


0.0 
115.7 
281.1 


g.  KjSO« 
p-r  1. 


g.  (NH«),80i 
per  1. 


59.28 

40.27 

0.0 


355.0 

482.7 
542.3 


Results  are  also  given  for  14**,  15^  16*,  30% 
46*  and  47*. 

(Fock,  Z.  Kryst.  Min.  1897,  28.  365.) 

(XH4),S04+Th(S04)2. 

Solubility  of  (NH4)iS04-hTh(S04)i  at  16*. 
Pts.  per  100  pts.  H,0. 


TT. 


2.13 
4.80 
0.02 
6.56 

s  00 

5.20 

>.14 
}.05 
l.SS 
>  74 


o 

50 

M 


3.361 

5.269 

8.947 

13.330 

10.359 
9.821 

6.592 
5.750 
4.583 
1.653 


Solid  phase 


Th(804)i.dH,0 

<i 

Th(S04)i,  9H,0+Th(S04)i, 
(NH4),S04.4HaO 
Th(S04)i.  (NH4)»S04.4H,0 
"  -fTh(S04),,2(NH4),S04. 
2H,0 
Th(S04)2,  2(NH4)aS04.2H,0 

Th(S04)i,  3(NH4)2S04.3H,0 


(Barre,  A.  ch.  1911,  (8)  24.  239.) 


Insol.  in  liquid  NHs.  (Franklin,  Am.  Ch. 
J.  1898,  80.  826.) 

Insol.  in  absolute  alcohol.  Sol.  in  500  pts 
alcohol  of  0.872  sp.  gr^  and  in  62.5  pts.  of 
0.905  sp.  gr.  (Anthon,  J.  pr.  14.  125.) 

Sol.  in  217.4  pts.  of  66.8%  alcohol  (sp.  gr.  = 
0.88)  at  24.3*.    (Pohl;  J.  pr.  66.  219.) 

Tolerably  sol.  in  alcohol,  the  sp.  gr.  of  which 
is  greater  than  0.860.  Insol.  in  alcohol  of  sp. 
gr.  less  than  0.850. 


Solubility  in  dil.  alcohol. 

When  (NH4)2S04  is  dissolved  in  dil.  alcohol, 
two  layers  are  formed,  the  compositions  of 
which  are  as  follows: 


Sp.gr. 


1.2240 
1.1775 
1.1661 
1.1655 
1.1735 


Lower  taper 
100  ccm.  contain  in  g. 


alcohol 


8.85 
10.62 
11.29 
11.42 


water 


71.43 
68.26 
67.70 
67.34 
66.54 


salt 


74.16 
59.54 
56.56 
56.30 
59.20 


Sp.  gr. 


0.9530 
0.9512 
0.9440 
0.9098 
0.8750 
0.8549 
0.8308 


Upper  layer 
100  ccm.  containing. 


alcchol 


41.37 
44.20 
44.27 
52.64 
62.61 
67.04 
77.55 


water 


48.47 
45.95 
45.61 
36.78 
24.60 
18.36 
5.53 


salt 


5.45 
4.97 
4.51 
1.56 
0.30 
0.09 
0.00 


(Bodlander,  Z.  phys.  Ch.  7.  3,  8.) 


Solubility  in  ethyl  alcohol -f-Aq. 


Upper  layer 

Temp. 

g.  H,0 

g.  alcohol 

g.  salt 

16.6* 
33.0* 

41.8* 
55.7* 

52.80 
47.99 
47.34 
45.90 

40.21 
46.75 
47.67 
49.47 

6.99 
5.26 
4.99 
4.63 

Lower  layer 


16.6* 

60.33 

10.19 

29.48 

33.0* 

61.02 

9.80 

29.18 

41.8° 

61.16 

9.74 

29.10 

55.7* 

61.59 

9.46 

28.95 

(Traube,  Z.  phyg-g^gii,  .l^cfo^^ 
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Ammonitim  cobaltous  sulphate, 
(NH4),Co(S04)t+6H,0. 
100  pts.  HsO  dissolve  at: 
0*     10*    18**    23'*    36** 
8.9  11.6  15.2  174   19.6  pts.  anhydrous  salt, 

40*    45®  50®    60®    76® 
22.3    25  28.7  34.5  43.3  pts.  anhydrous  salt. 
(Tobler,  A.  96.  193.) 

100  pts.  saturated  solution  contain  at: 
20®       40®       60®      80® 
14.9      20.8      25.6      33  pts.  anhydrous  salt, 
(v.  Hauer,  J.  pr.  74.  433.) 

1  1.  HtO  dissolves  147.2  g.  anhydrous  salt 
at  25®.  Tobler's  results  are  inaccurate. 
(Locke,  Am.  Ch.  J.  1902,  27.  459.) 

Pptd.  from  aqueous  solution  by  alcohol. 

Ammonium  cobaltic  sulphate, 
(NH4)iCo,(S04)4+24H,0. 
Sol.    in    HiO    with 
Chem.  Soc.  59.  760.) 


deoomp.      (Marshall, 


Ammonium  cobaltous  cupric  sulphate, 
2(NH4),S04,  C0SO4,  CuS04-f-12H,0. 
Quite  easily  sol.  in  hot  HaO,  but  on  long 
boilings  basic  salt  is  pptd.    (Vohl,  A.  94.  58.) 

Ammonium  cobaltous  ferrous  sulphate, 
2(NH4)2S04,  C0SO4,  FeS04-f  12H,0. 
Sol.  in  H,^.    (Vohl,  A.  94.  57.) 

Ammonium  cobaltous  magnesium  sulphate, 
2(NH4)S04,  CoSC)4,  ^fgS04^-12H,0. 
Sol.  inHiO.    (Vohl,  A.  94.  57.) 

Ammonium  cobaltous  manganous  sulphate, 
2(NH4)S04.  C0SO4,  MnS04+12H,0. 
Sol.  in  H,^.    (Vohl,  A.  94.  57.) 

Ammonium  cobaltous  nickel  sulphate, 
2(NH4)S04,  C0SO4,  NiS()4-f-12H80. 
Sol.  inH,0.    (Vohl,  A.  94.  57.) 

Ammonium  cobaltous  zinc  sulphate, 

2(NH4)tS04,  C0SO4,  ZnS04  +  12H,0. 
Sol.  in  H,0.    (Vohl,  A.  94.  57.) 

Ammonium  cupric  sulphate,  (XH4)2SC4, 
CuS04-i-6H,^. 
EfSorescent  in  warm  air. 

Sol.  in  1.5  pts.  boiling   HjO.  and  Beparates  almoet 
wholly  on  ccoling.     (Vogel,  J.  pr.  S.  Ift4 
Sol.  in  1.55  pts.  Hi<)  at  18  75'.     (.\bl.) 

100  pts.  HiO  at  19®  dissolve  26.6  pts.,  and 
sat.  solution  has  sp.  pr.  =  1.1337.  (Schiff,  A. 
109.  426. 

100  g.  sat.  solution  at  30®  contain  30.36  g. 
anhydrous  salt.  (Schreinemakere,  Arch.  N^. 
Sci.  1910,  (2)  16.  92.) 


Solubility     of     (NH4)fCu(S04),,     6H/)+ 
(NH4),Ni(S04),,  6H,0  in  H^  at  l»-14^ 
Mols.  per  100  mols.  HsO. 


Cu  salt 

Nisalt 

%CunUin 
iofidphue 

0 

0.521 

0 

0.1476 

0.295 

10.29 

0.2664 

0.2089 

30.69 

0.4165 

0.1449 

52.23 

0.4785 

0.1202 

78.80 

1.0350 

0 

100 

(Fock,  Z.  Kryst.  Min.  1897,  28.  365.) 

SolubiUty     of     (NH4)iCu(S04),,     6H/)+ 
K,Cu(S04)i.  6H,0  in  H,0  at  13-14®. 
Mols.  per  100  mols.  HjO. 


Knit 

NH4  fait 

%  K  sail  in 
solid  phaw 

0 

1.035 

0 

0.897 

0.8618 

5.06 

0.2269 

0.6490 

16.76 

0.2570 

0.5887 

30.40 

0.2946 

0.5096 

36.63 

0.3339 

0.3319 

50.15 

0.4560 

0.1961 

69.93 

0.4374 

0 

100. 

(Fock.) 

Solubility     of     (NH4),Cu(S04)i,      6H^-f 

(NH4)iZn(S04),  6H,0  in  H,0  at  13-14*. 

Mols.  per  100  mols.  HtO. 


Cu  salt 


0.0422 
0.0666 
0.1218 
0.2130 
0.3216 
1.035 


Zn  s&lt 


0.8069 
0.5638 
0.5115 
0.4924 
0.4022 
0 


%  Cu  salt  in 
solid  phaae 


2  39 

4.52 

9.03 

14.67 

22.62 

100. 


(Fock.) 

(NH4),S04,  2CUSO4.     Very  sol.  in  E^> 
(Klobb,  C.  R.  115.220.) 

Ammonium  cupric  ferrous  sulphate. 

Sol.  in  H2O  without  decomposition.    (Vohl, 
A.  94.  61.) 

Ammonium  cupric  magnesium  sulphate, 
2(NH4),S04,  CUSO4,  MgS04-hl2H/). 
Sol.  in  H,0.    (Vohl,  A.  94.  57.) 

Ammonium  cupnc  '"'*g'^^^i""i  potassium  n^ 
phate,  (NH4)iS04,  CuSO*,  MgSO*,  KjSOi 
+12HA 
Sol.inH,0.    (Schiff.) 
2(XH4)tS04,    CUSO4,    2MgS04,    K,904+ 
18H,0.    Sol.  in  HjO.    (Schiff.) 
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Ammiwinim  cupfk  manganoiis  sulphate. 

2(NH4)«S04,  CUSO4,  MnS04+12  HjO. 
Sol.  inHjO.    (Vohl,  A.  94.  57.) 

Ammonium  cupfk  nickel  sulphate, 

2(NH4)tS04,  CUSO4,  NiS04-|-12H,0. 
Sol.  in  H,0.    (Vohl.) 

Ammonium  a^fjc  potassium  sulphate, 
NH4KS04,  CuS04+6H,0. 
Sol.  in  H2O.    (Schiff.) 

Ammonium  cupric  ziac  sulphate, 

2(NH4),S04,  CUSO4,  ZnS04-f-12H,0. 
Sol.  in  HA    (Vohl.) 

Ammonium  cupric  sulphate  ammonia, 
(NH4)tS04,  CuO,  2NH,. 
Sol.  in  1.5  pts.  cold  H2O,  but  decomp.  on 
exposure  to  air  or  dilution.    Insol.  Ha  alcohol. 
(Kahn.) 

Ammonium  didymium  sulphate,  (NH4)2S04, 
Di,(S04)i-f-8H,0. 

Sol.  in  18  pts.  HsO,  and  less  easily  in 
(NH4).S04+Aq.    (Marignac.) 

Moderately  sol.  ill  HjO.  (Cleve,  Bull.  Soc. 
(2)  48.  362.) 

Ammomum  erbium  sulphate,  (NH4)2S04, 

Er,(S04)i-|-8H,0. 
Sol.  inHjO.    (Cleve.) 

Ammonium  gallium  sulphate, 
(NH4),Ga,(S04)4+24H^. 
Sol.  in  cold  water  and  dilute  alcohol .   Cone, 
solution  clouds  up  on  boiling,  but  clears  on 
cooling.    Dil.  solution  separates  out  a  basic 
salt,  insol.  in  hot  or  cold  HjO.    (Boisbaudran.) 

Ammonium  gludnum  sulphate,  (NH4)iS04, 
GISO4+2H2O. 
Sol.  in  HjO.    (Atterberg.) 

Ammonium  indium  sulphate, 
(NH4),In,(S04)4+24H,0. 

100  pts.  H2O  dissolve  200  pts.  salt  at  16°, 
and  400  pts.  at  30^ 

Insol.  in  alcohol. 

Melts  in  crystal  H,0  at  36°.  (Rdssler,  J. 
pr.  (2)  7.  14.) 

-fSH/).    (Rdssler.) 

Ammonium    iridium    sulphate,    (NH4)tS04, 
Ir,(S04)i-h24H,0. 
Easily  sol.  in  H|0.     (Marino,  Z.  anorg. 
1904,  48.  221.) 

Ammonium  iron  (ferrous)  sulphate, 
(NH4)iFe(S04)i+6H,0. 
Much  less  sol.  in  HtO  than  FeS04+7HsO. 
(Vogel,  J.  pr.  2.  192.) 


100  pts.  HiO  dissolve  at: 
0°     12®    20*    30°    36° 
12.2  17.5  21.6  28.1  31.8  pts.  anhydrous  salt, 

45°    55°    60°    65°    75° 
36.2  40.3  44.6  49.8  56.7  pts.  anhydrous  salt. 
(Tobler,  A.  96. 193.) 

100  pts.  HiO  at  16.5°  dissolve  35.9  pts. 
hydrous  salt. 

1  1.  HsO  dissolves  351  pts.  or  1.044  g.  mol. 
anhydrous  salt  at  25°.  (Locke,  Am.  Ch.  J. 
1902,  27.  459.) 

Sol.  in  HsO  without  deoomp.  Aq.  solution 
at  30°  contains  13.13%  FeS04  and  11.45% 
(NH4)2S04.  (Schreinemakers,  C.  C.  1910,  I. 
801.) 

Sp.  gr.  of  (NH4)iFeS04-f-Aq  at  19°. 
%  -  %(NH4),FeS04-|-6Ht0. 


% 

8p.gr. 

% 

Sp.gr. 

% 

Sp.  gr. 

1 

1.006 

11 

1.066 

21 

1.130 

2 

1.013 

12 

1.073 

22 

1.136 

3 

1.018 

13 

1.080 

23 

1.143 

4 

1.024 

14 

1.085 

24 

1.150 

5 

1.030 

15 

1.092 

25 

1.156 

6 

1.036 

16 

1.097 

26 

1.164 

7 

1.042 

17 

1.104 

27 

1.171 

8 

1.047 

18 

1.110 

28 

1.179 

9 

1.054 

19 

1.116 

29 

1.185 

10 

1.060 

20 

1.124 

30 

.1 .  193 

Not 

or 
in  2.4 


(Schiflf  calculated    by  Gerlach,   Z.  anal.  8. 
280.) 

Insol.  in  acetone. 

Ammonium  ferric  sulphate,  basic. 

Extremely  difficultly  sol.  in  HCl+Aq. 
deoomp.  by  KOH-f  Aq.    (Berzelius.) 

5(NH4)iO,  3Fe,0,.  12SO,+18H,0 
2(NH4)t0.  FeiO,,  4S0,+4H,O.  Sol.  ie 
pts.  cold  HsO.    (Maus,  Pogg.  11.  79.) 

Ammonium  iron  (ferric)  sulphate,  (NH4)tS04, 
Fe,(S04)«. 

Attacked  slowly  by  cold  H|0.  (Lachaud 
and  Lepierre.) 

Nearly  insol.  in  HiO.  (Weinland,  Z.  anorg. 
1913,  84.  363.) 

-f-24HjO.  Iron  cUum.  Sol.  in  3  pts.  H,0 
at  15°.    (Forchhammer,  Ann.  Phil.  6.  406.) 

100  cc.  HjO  dissolve  44.15  g.  anhydrous,  or 
124.40  g.  hydrated  salt  at  25°,  or  1.659  g. 
mols.  anhydrous  salt  are  sol.  in  1  1.  HjO  at 
25°.    (Locke,  Am.  Ch.  J.  1901,  26.  174.) 

Sp.  gr.  of  aqueous  solution  at  15°  contain- 
ing: 

5  10  15%  (NH4),Fe,(S04)4+24H,0, 
1.023  1.047  1.071 

20  25  30%  (NH4)jFe,(S04)4+24H,0, 
1.096  1.122  1.148 

35         40%  (NH4),Fe,(S04)4+24H,0. 

1.175      1.203  Digitized  by  V^OOgie 
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40%  solution  is  sat.  at  I5*.    (Gerlach,  Z. 

anal.  28.  496.) 
Melts  in  crystal  HiO  at  40**.    (Locke.) 
3(NH4),S04,    Fe,(S04),.      Insol.    in    cold 

HjO.    (Lachaud  and  Lepierre.) 

Ammonium  iron  (ferroferric)  sulphate, 
4(NH4),S04,  FeS04,  Fe,(S04),+3H,0. 
SI.  sol.  in  cold  HtO;  decomp.  into  basic  salt 
by  hot  HsO;  insol.  in  alcohol    (Lachaud  and 
Lepierre,  C.  R.  114.  916.) 

Ammonium    ferrous    magnesium    sulphate, 
4(NH4),S04,  3FeS04,  MgS04+24BW. 
Sol.  inHjO.    (Schiff,  A.  107.  64.) 
2(NH4),S04,  FeS04,  MgS04+12H,0.    Sol. 

inHtO.    (Vohl,  A.  94.  57.) 

Ammonium  ferrous  manganous  sulphate, 
2(NH4),S04,  FeS04,  MnS04-hl2H,0. 
Sol.inH,0.    (Vohl,  A.  94.  67.) 

Ammonium  ferrous  nickel  sulphate, 

2(NH4),S04,  FeS04,  NiS04+12H,0. 
Sol.  inHjO.    (Vohl,  A.  94.  57.) 

Ammonium  ferrous  zinc  sulphate, 

2(NH4),S04,  FeS04,  ZnS04-f  12H,0. 
Sol.  inH,0.    (Bette,  A.  14.  286.) 

Ammonium  lanthanum  sulphate,  (NH4)sS04, 
La,(S04),+8H,0. 

SI.  sol.  in  HiO.    (Marignac.) 

Quite  sol.  in  H,0.    (Cleve.) 

+2HiO.    (Barre,  C.  R.  1910,  161.  872.) 

5(NH4),S04,  2La,(S04),.  SI.  sol.  in 
(NH4)2S04+Aq  of  concentrations  above  60%. 
(Barre,  A.  ch.  1911,  (8)  24.  246.) 

5(NH4)iS04,  La,(S04)..    (Barre.) 

Ammonium  lead  sulphate,  (NH4)sS04,  PbS04. 

Decomp.  by  HjO  into  its  constituents. 
(Wdhler  and  Litton,  A.  48.  126.) 

Decomp.  by  HjO.  Only  stable  in  contact 
with  solutions  containing: 

13.86  pts.  (NH4)tS04  per  100  pts.  H,0  at 
20**. 

19.25  pts.  (NH4)«S04  per  100  pts.  H,0  at 
50* 

24.31  pts.  (NH4)fS04  per  100  pts.  H,0  at 
75*. 

29.42  pts.  (NH4)2S04  per  100  pts.  H,0  at 
lOO*. 

(Barre,  C.  R.  1909, 149.  294.) 

Ammonium  li^um  sulphate,  NH4LiS04. 

Solubility  in  H,0 -35.25%  at  —10,**  and 
36.18%  at  70^  (Schreinemakers,  C.  C.  1906, 
I.  217.) 

This  is  the  only  double  salt  which 
(NH4),S04  forms  with  Li,S04  below  100^ 
'«^^eh-ein,  C.  R.  1913,  167.  48.) 


^Ammonium  maaiiestum  sul^iate, 
(NH4),Mg(504)«+6H,Or^ 
ICX)  pts.  HtO  dissolve  15.9  pts.  anhjrdrous 
double  salt  at  13''.    (Mulder.) 
100  pts.  HtO  dissolve  at: 
0**    10**    15°    20*    30° 
9.0  14.2  15.7  17.9  19.1  pts.  anhydrourf  salt, 

45°    50°    55°    60°    75° 
25.6  30.0  31.9  36.1  45.3  pto.  anhydrous  salt. 
(Tobler,  A.  96.  193.) 

More  sol.  in  HtO  than  (NH4)iS04  or  Mg90« 
(Graham.) 

1  1.  HtO  dissolves  199  pts.  anhydrous  nit 
at  25°.  Tobler's  results  are  maccurate. 
(Locke,  Am.  Ch.  J.  1902,  27.  459.) 

100  g.  HtO  dissolve  at: 
34°  41°  F. 

18.22        20.72  g.  (NH4)tS04,  MgS04,  6H/). 

50°  59°  F. 

22.48        24.08  g.  (NH4)tS04,  MgS04,  6HA 

60°  70°  F. 

24.81         28.26  g.  (NH4)iS04,  MgSO*,  6H,0, 

81°  F 

33.33  g.  (NH4)tS04,  Mg804,  6HtO. 
(Lothian,  Phann.  J.  1910,  (4)  80.  546.) 

Lothian's  results  for  solubility  in  HsO 
probably  incorrect  because  of  inaccuracy  of 
experimental  method.  (Seidell,  Phann.  J. 
1911,  (4)  88.  846.) 

Solubility  of  (NH4)tMg(S04)t  in  HtO  at  f. 


t* 

g.  anhydrous  mIi  p;r  10)  g. 

solution 

H,0 

0 

10.58 

11.83 

10 

12.75 

14.61 

20 

15.23 

17.96 

25 

16.45 

19  69 

30 

17.84 

21.71 

40 

20.51 

25.86 

50 

23.18 

30.17 

60 

26.02 

35.17 

80 

32.58 

48.32 

100 

39.66 

65  72 

(Porleiza,  Att.  Ace.  Line.  1914,  (5)  88.  11, 
509.) 
Min.  CerboUU. 

Ammonium  magnesium  nickel  sulphate, 
2(NH4)tS04,  MgS04,  NiS044-12HA 
Sol.  in  HtO.    (Vohl,  A.  94.  57.) 

Ammonium  magnesium  potassium  sine  sul- 
phate. 2(NH4)jS04,   3MgS0«,   3K,90v 
2ZnS044-30HtO. 
Sol.  in  HtO.    (Schiff,  A.  107.  64.) 
(NH4)tS04,    2MRSO4,    2K,804,    Zn8D4+ 
18HtO.    Sol.  in  HtO.    (Schiff.) 

(NH4)2S04,  Mg^4.  K18O4,  Zn804-l-l2HiO 
Sol.  in  HtO.    (fM/^OOgie 
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Ainmoiihim  magneshiin  zinc  fulphAte. 

2(NH4),S04,  Mg804,  ZnSO4-fl2H,0. 
Sol.  inHjO.    (Vohl,  A.  94.  57.) 

Ammonium  manganous  sulphate,  (NH4)^4, 
MnS04+6H,0. 
Deliouescent.    Easily  sol.  in  HsO.    (Jahn.) 
1  1.  HsO  dissolves  372  g.  anhydrous  salt 

at  25**.    (Locke,  Am.  Ch.  J.  1902,  27.  459.) 
(NH4)8S04,  2MnS04.    Readily  decomp.  by 

H,0.    (Lepierre,  C.  R.  1895,  120.  924.) 

Amnlonium  manganic  sulphate,  (NH4)sS04, 
Mn,(804),. 

Decomp.  by  HjO.  Insol.  in  ether,  CeH*,  and 
cone.  H,S04.  Sol.  in  dil.  H,S04-f  Aq.  (Le- 
pierre, BuU.  Soc.  1895,  (3)  18.  596.) 

+24HtO.  Deoomp.  by  HsO.  (Mitscher- 
lich.) 

Ammonium  manganous  nickel  sulphate, 
2(NH4)sS04,  MnS04,  NiS04-f  12H,0. 
SoLinHsO.    (Vohl,  A.  94.  57.) 

Ammonium  manganous  zinc  sulphate. 
2(NH4)sS04,  MnS04,  ZnS04+12H,0. 
SoLinHsO.    (Vohl.) 

Ammonium  mercuric  sulphate,  (NH4)sS04, 
3HgS04+2HsO. 

(Hirael,  J.  B.  1850.  333.) 

(NH4)sS04,  HgSO*.  Difficultly  sol.  in 
HsO.    Ea8nysol.inNH40H-fAq. 


Ammonium  mercurous  sulphate  ammonia, 
3Hg,0,  2(NH4)HgS04,  2NH,. 
Insol.  in  hot  or  cold,  dil.  or  cone.  HsS04 
and  HNO,.     Sol.  in  HCl.     (Tarugi,  Gazz. 
ch.  it.  1903,  88.  (1)  131.) 

Anmionium  nickel  sulphate,  (NH4)sS04, 
NiS04+6H,0. 

Sol.  in  4  pU.  cold  HsO.     (Link.  ITM.) 

100  pis.  HsO  dissolve  at: 
3.5*    10**    16*    20*    30* 
1.8     3.2    5.8    5.9    8.3  pts.  anhydrous  salt, 

40*    50*    59*    68*    85* 
11.5  14.4  16.7  18.8  28.6  pts.  anhydrous  salt. 
(Tobler,  A.  96.  193.) 

100  pts.  sat.  solution  contain  at  20*,  9.4; 
at  40*,  13.2;  at  60*,  18.6;  at  80*.  23.1  pts. 
anhydrous  salt.    (v.  Hauer,  J.  pr.  74.  433.) 

1  1.  HsO  dissolves  75.7  g.  anhydrous  salt 
at  26*.    (Locke,  Am.  Ch.  J.  1902,  27.  459.) 

Nearly  insol.  in  a  weak  acid  solution  of 
(NH4),»04.    (Thompson,  C.  C.  1868.  957.) 

Ammoniom  nickel  zinc  sulphate,  2(NH4)sS04, 
NiS04,  ZnS04+12H,Or 
SoLinHsO.    (Vohl,  A.  94.  57.) 


Ammonium  nickel  sulphate  ammonia, 

(NH4)sS04,  NiS04,  6NH,-f  3H,0. 
(Andr^,  C.  R.  106.  936.) 

Ammonium   platinic   sulphate,   2(NH4)tS04, 
Pti(S04),-f25HsO. 
Sol.  in  HsO.    (Prost,  Bull.  Soc.  (2)  46. 156.) 

Anmionium  potassium  sulphate,  (NH4)sS04, 
KsS04-f4H,0. 

Soluble  in  HsO.  100  pts.  HsO  at  16*  dis- 
solve 13.68  pts.  salt.    (Thomson,  1881.) 

Min.  TaylorUe, 

Anmionium  praseodymium  sulphate, 
(NH4)sS04,  Prs(S04),+8H55. 
SI.  sol.  in  HsO.     (von  Scheele,  Z.  anorg. 
1898,  18.  359.) 

Ammonium  rhodium  sulphate, 

(NH4)sS04,  Rhs(S04),+24HsO. 
Very  sol.  HsO;  melts  in  crystal  HsO  at 
102-103*.    (Piccini,  Z.  anorg.  1901,  27.  67.) 

Ammonium  samarium  sulphate,  (NH4)sS04, 
Sms(804)«+8HsO. 
SI.  sol.  in  HsO.    (Cleve,  BuU.  Soc.  (2)  48. 
166.) 

Ammonium  scandium  sulphate,  (NH4)sS04. 

Scs(S04),. 
Sol.  in  HsO.    (Cleve.) 
Sol.  m  HsO  and  in  dil.  (NH4)sS04-f  Aq. 
(R.  J.  Meyer,  Z.  anorg.  1914, 86. 279.) 

Ammonium  sodium  sulphate,  NH4NaS04+ 
2HsO. 

100  pts.  HsO  dissolve  46.6  pts.  of  cnrst.  salt 
at  15*,  and  the  solution  has  a  sp.  gr.  of  1.1749. 
Sp.  gr.  of  aqueous  solution  containing: 
31.8     24.44     15.9%  NH4NaS04+2HsO, 
1.1749  1.1380  1.0849 

12.72         6.36    %  NH4NaS04-f 2HsO. 
1.0679      1.0337 

(Schiff,A.114.68.) 

Ammonium  strontium  sulphate. 

Insol.  in  excess  of  (NH4)sS04-hAq.  (Rose, 
Fogg.  110.  296.) 

(NH4),S04,  SrS04.  This  double  salt  is 
only  stable  in  contact  with  nearly  sat.  solu- 
tions of  (NH4),S04.  (Barre,  C.  R.  1909, 149. 
293.) 

Ammonium  tellurium  sulphate, 

(NH4)HS04,  2TeOs,  SO,+2HsO. 
As  K  salt.     (Metzner,  A.  ch.   1898,   (7) 
16.  203.) 

Ammonium  thallic  sulphate,  NH4Tl(S04)s. 
(MarshaU,  C.  C.  1902,  II.  1089.) 
+4HsO.     Decomp.  by  HsO.     Easily  sol. 

in  dil.  acids.    (Fortini,  Gazz.  ch.  it.  19()5,  86. 

(2)  450.)  Digitized  by  V^OOglC 
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Ammonhiin  thorium  sulphate,  2(NH4)iS04, 

Th(S04),. 

Easily  sol.  in  HsO  and  sat.  (NH4)iS04+ 
Aq.    (Cleve.) 

+2H,0.    (BarreO 

(NH4),S04,  Th(S04).+4H,0.  (Barre,  A. 
oh.  1911,  (8)04.240.) 

3(NH4),S04,  Th(S04),+3H,0.     (B.) 

Ammonium  titanium  sulphate, 
(NH4),S04,  TiO,  S04-f  H,0. 

Very  sol.  in  HtO  with  decomp. 

Insol.  in  cone.  H1SO4.  (Rosenheim,  Z. 
anorg.  1901,  26.  252.) 

(NHOiO,  2TiO,,  2SO,-f3H,0.  Slowly 
decomp.  by  HsO.  (Blondel,  Bull.  Soc.  1899, 
(3)  21.  262.) 

Ammonium   titanium   ^e^gutsu^hate, 
(NH4)«S04,  3Ti,(S04)i+18HiO. 

Insol.  in  HtO:  sol.  in  HCl. 

Insol.  in  HjS04.  Decomp.  by  boiling  with 
cone.  H,S04.    (Stabler,  B.  1905,  88.  2623.) 

Ammonium  uianous  sulphate,  2(NH4)2S04, 

U(S04),. 
Easily  sol.  in  HsO.    (Rammeisberg.) 
Sol.  m  HjO  but  solution  rapidly  decomp. 
(Kohlschtitter,  B.  1901,  84.  3630.) 

Ammonium    uranyl    sulphate,    (NH4)sS04, 
(UO,)S04+2H,0. 
Quite  difficultly  sol.  in  HtO.    (Aifvedson.) 

Ammonium  vanadous  sulphate, 
(NH4),S04,  VS04-f  6H2O. 

Decomp.  in  the  air. 

Sol.  in  HjO.  (Piccini,  Z.  anorg.  1899,  19. 
205.) 

Lees  sol.  in  H,0  than  VS04+7HtO.  (Pic- 
cini and  Marino,  Z.  anorg.  1902,  82.  60.) 

Ammonium  vanadic  sulphate, 
(NH4),S04,  V,(S04M-12HtO. 

Insol.  in  H2O. 

Insol.  in  HsS04.  Decomp.  by  boiling  with 
cone.  H}S04. 

Sol.  in  HCl.    (Stabler^  B.  1905,  88.  3980.) 

-f24Hs0.  Very  sol.  m  HsO;  decomp.  in 
the  air.     (Piccini,  Z.  anorg.  1896,  11.  108.) 

100  pts.  HsO  dissolve  39.76  pts.  salt  at  10°. 

Sp.  gr.  of  sat.  solution  at  4^/20^  =  1.687. 
(Piccioi,  Z.  anorg.  1897,  13.  446.) 

1  1.  HsO  dissolves  31.69  g.  ainhydrous  or 
78.51  g.  hydrated  salt  at  25^  or  1.210  g.  mols. 
anhydrous  salt  are  sol.  in  1  1.  HsO  at  25°. 

Mpt.  of  crystals =45°.  (Locke,  Am.  Ch. 
J.  1901,  26.  175.) 

Ammonium  vanadjd  sulphate, 
(NH4)sS04,  V0S04-f  3KHsO. 
Easily  sol.  in  HsO  and  in  a  mixture  of  a  1- 
cohol  and  cone.  HsS04,  but  cannot  be  recrjrst. 
therefrom.    (Koppel  and  Behrendt,  Z.  anorg. 
1903,  85.  176.) 


(NH4)sS04.  2V0S04-f  HsO.    Deiiaueeoeiit. 
Slowly  but  abundantly  sol.  in  HsO,  out  can- 


not be  recryst.  from  it  except  by  additioQ  of 
HsS04.     (Kopp  •        •  ~  •        ^     - 
1903,  85.  172.) 


HsS04.     (Koppel  and  Behren( 


Ov  add] 
dt,  Z. 


anorg. 


Ammonium  yttrium  sulphate,  2(NH4)s804, 
Ys(S04),+9HsO. 
Sol.  in  HsO.    (Cleve.) 

Ammonium  zinc  sulphate,  (NH4)iS04,  ZuSO* 
-f6HsO. 
100  pts.   HsO   dissolve  pts.    (NH4)sS04, 
ZnS04  at: 

0°       10°      13°      15°      20° 

7.3      8.8    10.0    12.5    12.6  pts.  salt, 

30°      45°      60°      75°      85° 
16.5    21.7    29.7    37.8    46.2  pts.  salt. 
(Tobler,  A.  96.  193.) 

1  1.  HsO  dissolves  140.8  g.  anhydrous 
salt  at  25°.  (Locke,  Am.  Ch.  J.  1902,  27. 
459.) 

-fVHsO.    (Andrt,  C.  R.  104.  987.) 

Ammonium  zirconium  sulphate. 

Sol.  in  cold  or  hot  HsO  or  in  acids.  (Ber- 
zelius.) 

Ammonium  sulphate  antimony  fluoride, 
(NH4)sS04,  2SbF,. 
Very  sol.  in  HsO.     (Mayer,  B.  1894,  27. 
R.922.) 

Ammonium  sulphate  chromic  chloride, 
2(NH4)sS04,  CrCU-f  6HsO. 
Sol.  in  HsO.    ( Weinland,  B.  1907, 40. 3768.) 

Ammonium  sulphate  hydrogen  peroxide, 
(NH4),S04,  HsOs. 

Efflorescent  in  air. 

EasUy  sol.  in  HsO.  (Willst&tter,  B.  1903, 
86.  1829.) 

Antimony  sulphate  basic,,  7SbsOs,  2S0|+ 
3HsO. 

Insol.  in,  and  not  decomp.  by  hot  or  cold 
HsO.    (Adie,  Chem.  Soc.  67.  540.) 

5SbsO,,  2SO,-f7HsO.  Insol.  in  HsO. 
(Hensgen,  R.  t.  0. 4. 401.) 

2SbsO,,  SO«-fxHsO.  Not  decomp.  by 
cold  HsO.    (Adie.) 

SbsO«.  SO,«(SbO)sS04.  Decomp.  by  hot 
HsO.    (Peligot,  J.  B.  1847. 426.) 

-fHsO.   As  above.    (Adie.) 

SbsO,,  2S0,,  and  -f HA  and  +2HsO. 
Scarcely  decomp.  by  cold,  slowly  by  boilhig 
HsO.   Slowly  sol.  in  dil.HCl-fAq.    (Adie.) 

Antimony  sulphate,  Sbs(S04)s. 

Verv  deliquescent.  Combines  with  H/)  to 
a  harcl  mass  with  evolution  of  heat;  with  moie 
HsO  it  become  li<||^4,  M<H}3^#»eated  treat- 
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moDt  with  much  boiling  HtO  it  is  wholly 
deoomp.  into  HsS04  and  SbsO«.  (Hensgen, 
R.  t.  c.  4.  401.) 

Antimony  snlphate,  acid,  SbiO«,  4S0«, 
Deoomp.  by  HjO.    (Adie.) 
Sb,0«+8,   or  9S0,.     Decomp.   by  HtO. 

(Adie.) 

Antimony  barium  sulphate, 
SbtCSOOi,  BaS04+6H,0. 
As  Ca  comp.    (Ktihl,  Z.  anorg.  1P07,  54. 
257.) 

Antinumy  cesium  sulphate,  SbC8(S04)t. 

Slowly  decomp.  by  cold  HjO.    (Gutman, 
Arch.  Pharm.  1908,  846.  188.) 

Antimony  calcium  sulphate, 
SbaCSO*),,  CaS04-f  6H2O, 
Decomp.  by  H,0.    (Ktihl,  Z.  anorg.  1907, 
M.  257.) 

Antimony  mtdam  sulphate,  SbLi(S04)s. 
Decomp.  by  HtO.    (Gutman,  Arch.  Pharm. 

1906,  246.  187.) 

Antimony   potassium   sulphate,   KSb(S04)t. 
Decomp.    by    HsO.      (Gutmann,    Arch. 
Pharm.  1898,  286.  478.) 

Antimony  rubidium  sulphate,  SbRb(S04)t. 
Slowly  decomp.  by  cold  HjO.    (Gutman.) 

Antimony  silver  sulphate,  SbAg(S04)2. 
Slowly  decomp.  by  HjO.    (Ktihl,  Z.  anorg. 

1907,  64.  258.) 

Slowly  decomp.  by  cold  HjO.    (Gutman 
Arch.  Pharm.  1908,  246.  189.) 

Antimony  sodium  sulphate,  NaSb(S04)t 

Easily    decomp.    by    H«0 
Arch.  Pharm.  1898,  236.  478.) 


Easily    decomp.    by    H«0.      (Gutmann, 
-    Ph  "^ 


Antinumy    strontium    sulphate,    Sb8(S04)«, 
SrSOi  -4-6H1O. 
As  Ca  comp.    (Ktihl,  Z.  anorg.  1907,  64. 
257.) 

Antimony  thallium  sulphate,  SbTl(S04)s. 

Slowly  decomp.  by  cold  HjO.  Decomp. 
by  cone.  Ht804.  (Gutman,  Arch.  Pharm. 
1906,  246.  189.) 

Anenk  sulphate. 

See  Arsenic  sulphtir  ^noxide. 

Boritan  sulphate,  BaS04. 

80L  in  43.000  pta.  H9O  (lOrwaD) :  in  200.000  pta.  HsO 
CMarsueritto.  C.  R.  SS.  308). 

100  pU.  HfO  diflsolve  0.002  pt.  BaS04.  (lire's 
Ehrt.) 


BftCI«-f  Aq  containing  1  pt.  BaO  to  71,000  pta.  HsO, 
when  treated  with  HaSOi,  oecomea  turbid  in  H  hour. 
(Harting.  J.  pr.  22.  52.) 

Ba(NOt)s+Aq  containing  1  pt.  BaO  to  25.000  pts. 
HsO  gives  a  distinct  cloud  with  HsS04  or  NaiSO^-l-Aq; 
with  50.000-100.000  pto.  HsO  a  slight  turbidity  is 
produced:  with  200,000-^00.000  pts.  HsO  the  miirture 
becomes  turbid  in  a  few  minutes;  while  with  800.000 
pta.  HtO  no  action  is  visible.  (Lassaigne.  J  Chira.  M^. 
S.  526.) 

Sol.  in  800.000  pts.  H,0  (Calvert);  in 
400.000  pts.  cold  or  hot  HjO  (Fresenius). 

Calculated  from  the  electrical  conductivity 
of  the  solution,  BaS04  is  sol.  m  429,700  pts. 
H,0  at  18.4^  and  320,000  pts.  at  37.7^ 
(Holleman,  Z.  phys.  Ch.  12.  131.) 

1  1.  HjO  dissolves  1.72  mg.  at  2**;  1.97  mg. 
at  W;  2.29  mg.  at  19.0^•  2.60  mg.  at  26^ 
2.91  mg.  at  34^.  ^Kohlrausch  and  Rose,  Z. 
phys.  Ch.  12.  241.) 

Calculated  from  the  electrical  conductivity 
of  the  solution,  BaS04  is  sol.  in  425,000  pts. 
HsO  at  18.3''.  Results  of  Fresenius  and 
Hintz  (Z.  anal.  1896,  36.  170)  are  incorrect. 
(Kttster,  Z.  anorg.  1896,  12.  267.) 

Sat.  aq.  solution  contains  2.29  mg.  BaS04 
per  lit^  at  25**  when  particles  of  salt  are  not 
less  than  1.8ai  in  diametep. 

Sat.  aq.  solution  contains  4.15  mg.  BaS04 
per  liter  at  25**  when  particles  of  salt  are  0.1m 
m  diameter,  (m =0.0001  cm.)  (Hulett,  Z. 
phvs.  Ch.  1901.  37.  398-9.) 

In  general  the  influence  of  the  size  of  the 
grain  on  the  solubility  of  the  substance  is 
negli^ble  when  the  solubilitv  exceeds  2%. 
The  mcrease  of  normal  solubility  by  using 
finely  divided  solids,  amounts  to  80%  in  the 
case  of  BaS04.  (Hulett,  Z.  phys.  Ch.  1904, 
47.  366.) 

1  1.  H,0  dissolves  2.3  mg.  BaS04  at  18^ 
(KoMrausch,  Z.  phys.  Ch.  1904,  50.  356.) 

Calculated  from  dectrical  conductivity  of 
BaS04+Aq. 

0.0190  milli-equivalents  are  sol.  in  1  liter 
HaO  at  18^•  0.0212  at  25**;  0.0288  at  50^; 
0.0334  at  100^ 

(Melcher,  J.  Am.  Chem.  Soc.  1910,  32.  55.) 

Not  attacked  by  cold  HCl  or  HN0,+Aq 
after  several  hours,  and  only  in  traces  after 
several  days.  On  boiling,  traces  of  BaS04 
dissolve,  and  the  liquid  after  cooling  can  be 
precipitated  by  BaCli  or  Hj804+Aq,  but 
not  by  HsO  alone.  (Rose,  Pogg.  96. 
108.) 

By  washing  BaS04  long  enough  with  HsO 
oontaininglKJl  or  HNO,  lHCiH,Os  (Siegle)], 
the  filtrate  can  be  precipitated  by  HsS04  or 
BaCls.    (Piria,  J.  B.  1856.  334.) 

1000  pts.  3%  HCl+Aq  dissolve  0.06  pt. 
BaS04  in  the  cold,  and  still  more  on 
boiling. 

230  ccm.  HCl-fAq  of  1.02  sp.  gr.  dissolve 
a048  g.  BaS04  from  0.679  g.  BaS04  when 
boiled  }4  hoiu*. 

168  ccm.  HCl-fAq  of  1.03  sp.  gr.  dissolve 
0.0075  g.  BaS04  from  0.577  g.  BaS04  when 
boiled  5  minutes.    (Siegle,  J.  PAA^^A^) 
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Solubility  of  BaS04  in  HCl-hAq. 


No.  cc. 
HCl+Aq 
containing 

Mg.  BaSO< 

per  1  mg. 

equiv.  of 

HCI 

g.  per  100  cc.  solution 

equiv.  HCI 

HCI 

BftS04 

2.0 
1.0 
0.5 
0.2 

0.133 
0.089 
0.056 
0.017 

1.82 

3.65 

7.29 

18.23 

0.0067 
0.0089 
0.0101 
0.0086 

(Banthisch,  J.  pr.  1884,  29.  54.) 

100,000  pts.  H,0  dissolve  0.124  pt.  BaSO*; 
1000  pts.  HNOj+Aq  of  1.167  sp.  gr.  dissolve 
2  pts.  BaS04;  1000  pts.  HNO,-f  Aq  of  1.032 
sp.  gr.  dissolve  0.062  pt.  BaS04.  (Calvert, 
Chem.  Gaz.  1856.  55.) 

When  0.4  g.  BaSOi  is  heated  ]4  hour  with 
150  ccm.  HNO«-f  Aq  of  1.02  sp.  gr.,  0.165  g. 
is  dissolved.    (Siegle,  J.  pr.  69.  142.) 

Solubility  of  BaSO*  in  HNO,+Aq. 


No.  cc. 
HNOi+Aq 
containing 
1  mg.  equiv. 


2.0 
1.0 
0.5 
0.2 


Mg.  Ba804 

per  1  mg. 

equiv.  of 

Ba804 


0.140 
0.107 
0.085 
0.048 


G.  per  100  cc.  Bolution 


HNOs 


3.15 

6.31 

12.61 

31.52 


BaSOi 


0.0070 
0.0107 
0.0170 
0.0241 


(Banthisch,  J.  pr.  1884,  29.  54.) 

Acetic  acid  has  less  solvent  power  than 
other  acids.  80  ccm.  HC2HsOj-fAq  of  1.02 
sp.  gr.  boiled  with  0.4  g.  BaSOi  \i  hour  dis- 
solve 0.002  g.    (Siegle,  J.  pr.  69.  142.) 

Sol.  in  boiling  cone.  H2SO4.  (See 
BaH,(S04),). 

Sol.  in  fuming  H2SO4.    (See  BaS^O?.) 

Sol.  in  2500  pts.  boiling  40%  HBr+Ag;  in 
6000  pts.  boilmg  40%  HI+Aq.  (Haslam, 
C.  N.  68.  87.) 

Sol.  in  considerable  amount  in  metaphos- 
phoric  acid+Aq.  (Scheerer  and  Drechsel, 
J.  pr.  (2)  7.  68.) 

Not  attacked  by  boiling  cone.  KOH+Aq  if 
COs  is  not  present.    (Rose,  Pogg.  96.  104.) 

Very  si.  decomp.  by  standing  a  long  time 
with  cold  cone,  alkali  carbonates +Aci. 

Decomp.  by  boiling  NaiCOj  or  KjCOj-f 
A9,  not  by  (NH4)iC0,+Aq.  (See  Storer's 
Diet,  for  analytical  data.) 

Very  si.  sol.  in  NH4CH-Aq,  1  pt.  dissolv- 
ing m  230,000  pts.  sat.  NH4C1+Aq. 

500  ccm.  sat.  NH4N08+Aq  with  50  ccm. 
eat.  NH4Cl-f  Aq  dissolve  2  g.  BaSO*.  100 
ccm.  sat.  NH4N0j+Aq  with  100  ccm.  sat. 
NH4CH-Aq  dissolve  only  0.08  g.  BaS04, 
therefore  above  solubility  is  due  to  free 
chlorine.    (Mittentzwey,  J.  pr.  76.  214.) 

BaJS04  cannot  be  precipitated  from  solu- 
tions containing  free  CU.  (Erdmann,  J.  pr. 
76.  215.) 


Ih>tn.  is  retarded  sL  by  tartaric  and  raoomic 
acids.    (Spiller.) 

Na  metaphosphate  prevents  pptn.  of  BaS04 
but  not  ortho-  or  p3nt)phoephate.    (Scheerer, 


J.  pr.  76.  114.) 
No 


_  bt  precipitated  in  presence  of  alkali  ci- 
trates.   (Spiller.) 

Much  less  sol.  in  NH4C1+Aq  than  in 
NH4N0j-f  Aq.  Insol.  in  warm  cone.  Na&Oi 
-fAq.    (Diehl,  J.  pr.  79.  431.) 

Not  appreciably  sol.  in  HtO  containing 
ammonium  or  sodium  chloride.  (Brett,  Witt- 
stein,  Wackenroder.) 

Not  appreciably  sol.  in  HjO  at  250**,  or  in 
H2O  containing  NasS.    (Senarmont.) 

Solubility  is  increased  by  alkali  nitrato, 
but  not  appreciably  by  NaCl,  KCIO*,  or 
Ba(N08)«.  (Freaenius,  Z.  anal.  9.  52.) 
Scajceljf  sol.  in  boiling  cone.  (NH4)fS04+Aq. 
(Fresenius.) 

Solubility  in  HsO  increased  by  oresence  of 
MgClt  (Fresenius);  cerium  salts  (Marignac). 

Sol.  in  Fe,Cle+Aq.  (Lunge,  Z.  anal.  19. 
141.) 

Solubility  in  various  salts+Aq  at  20-25'. 


Mg.  BaS04  dinolved  per  1.  in 

g.  salt 

perl. 

FeCls 

Aia. 

MgCb 

1 

58 

33 

30 

2.5 

72 

43 

30 

5 

115 

60 

33 

10 

123 

94 

33 

25 

150 

116 

50 

60 

160 

170 

50 

iOO 

170 

175 

50 

(Fraps,  Am.  Ch.  J.  1902,  27.  290.) 

Solubility  in  sat.  solution  of  various  8alU+ 
Aq. 


Salt 

G.  BaSOi  Bol.  in  1  1. 
of  the  solvent 

NaNO, 

NaCl 

NH4CI 

0.2940 

0.00783 

0.00827 

(Ehlert,  Z.  Elektrochem,  1912,  18.  728.) 

Cone.  CrClj+Aq  dissolves  40-120  times 
as  much  BaS04  as  HjO,  when  boiled  there- 
with for  5  days;  cone.  CrClj-f  Aq  acidified 
with  HCI,  450  times  as  much  in  10  days. 
(Kuster,  Z.  anorg.  1905,  48.  348.) 

Insol.  in  liquid  NHj.  (Franklin,  Am.  Ol 
J.  1898,  20.  827.) 

Sol.  in  HjOi-f  Aq.  (Gawalowski,  C.  C. 
1906,  II.  7.) 

100  cc.  95%  formic  acid  dissolve  0.01  u- 
BaS04  at  18.5**.  (Aschan,  Ch.  Ztg.  1913,  87. 
1117.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  in  ethyl  acetate.  (Naumann, 
B.  1904,  87.  3601.) 
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Barium  hydrogen  sulphate,  BaHt(S04)9. 

100  pts.  H}SO«  dissolve  2.22  pts.  BaS04 
(Ltes-Bodart  and  Jacquemin,  C.  R.  46. 1206); 
5.69  pta.  BaSOi  (Struve,  Z.  anal.  9.  34). 

Boiling  H^4  dissolves  10-12%  freshly 
precipitated  BaSOi  without  separating  crys- 
tals on  cooling;.  HsS04  at  100**  dissolves 
more  than  boiling  H3SO4.  and  becomes  doudv 
if  heated  to  boiling.  (Schultz,  Pogg.  183. 
146.) 

1  g.  BaS04  pptd.  from  BaClt  is  sol.  in  3153 
g.  91%  H,S04;  from  Ba(NO,),  is  sol.  in  1519 
g.  91%  H,S04.  (Varenne  and  Pauleau,  C.  R. 
§3.  1016.) 

100  pts.  hot  cone.  H:S04  dissolve  approx. 
6  pts.  BaS04.  (Rohland,  Z.  anorg.  1910,  66. 
206.) 

10  ccm.  of  sat.  BaSOi +absolute  HsSOt 
contain  approx.  2.851  g.  BaS04.  (Bergius, 
Z.  phys.  Ch.  1910,  72.  355.) 

Equilibrium  in  the  syst^n  BaS04+HiS04+ 
H,0  at  25^ 


Composition  of  the  solution 

%  H,SO« 

K.  B11SO4 
perl. 

Solid  phase 

73.83 

0.030 

BaS04 

78.04 

0.135 

tt 

80.54 

0.285 

ti 

83.10 

0.800 

tt 

85.78 

3.215 

BaS04,2H,S04.H,0 

88.08 

12.200 

tt 

93.17 

49.665 

BaS04,  H,S04 

(Volkhonski,  C.  C.  1910, 1.  1954;  C.  A.  1911. 
617.) 

Deoomp.  by  HjO,  alcohol,  or  ether. 

-f2H,0.    (Schultz.) 

BaS04,  2H,S04+H,0.    (VolkhonsU.) 

Barinin  pyrosulphate,  BaSsOr. 

100  pts.  fuming  H,S04  dissolve  15.89  pts. 
BaS04.    (Struve,  Z.  anal.  9.  34.) 

Very  deliquescent. 

DeoDmp.  with  HjO  with  hissing.  (Schulte- 
Sellack,  B.  4.  111.) 

Barittm  calcium  sulphate,  3BaS04,  CaS04. 
Min.  DreeUte. 

Bftrfom  pUtiiiic  sulpfiate  (7). 

Inaol.  ia  H2O  or  boiling  HCl  or  HNOi+Aq.  Sol.  in 
hot  cone.  HaSOi  or  aqua  regia.    (E.  Davy.) 

Baiinin    tin    (stannic)    sulphate,    BaS04, 
Sn(S04),-f3H,0. 
Deoomp.  by  H,0.    Insol.  m  HCl.    fWein- 
land  and  Kuhl,  Z.  anorg.  1907,  54.  249.) 

BAiiam  titanium  sulphate,  2BaS04, 3Ti(S04)s. 
P^.    Deoomp.  byHtO,  giving  titanic  acid. 
(Weinland,  Z.  anorg.  1907,  64.  255.) 


Barium  sulphate  potaasium  chloride,  3BaS04, 
KCl. 
Ppt.    (Silberberger,  M.  1904,  25.  233.) 

Bismuth  sulphate,  basic,  (BiO)^4. 

Insol.  in  H,0.  Sol.  in  HNO,  or  H,S04  + 
Aq. 

+2H2O.    (Heintz,  Pogg.  63.  55.) 

4Bi20,,  3SOi+15H,0.  Insol.  in  H,0. 
(Leist.) 

(BiO)HS04-fH,0.  Insol.  in  H,0.  Sol.  in 
dn.  H,S04+Aq. 

-f  2HsO.  Deoomp.  by  HjO  with  separation 
of  (BiO),S04-f  2H,0.    (Heintz.) 

3Bi,0,,  2SO,+2HiO.  Insol.  m  HjO. 
(Athanasesco,  C.  R.  103.  271.) 

5Bi,0,,  11S0,+17H,0.  This  sulphate 
crystallizes  out  from  sulphuric  acid  of  any 
strength  between  H1SO4.  6H2O  and  HjS04, 
12H80.  (Adie,  Proc.  Chem.  Soc.  1899,  15. 
226.) 

BiiOi,  2S0,,  2HH1O  is  in  equilibrium  at 
50°  with  5.4-51.4%  H2S04+Aq. 

BitOi,  SOs  is  in  equilibrium  at  50°  with 
acid  solutions  weaker  than  5.4%  H3SO4. 
(Allan,  Am.  Ch.  J.  1902,  27.  287.) 

Bismuth  sulphate,  Bis(S04)i. 

Very  hygroscopic.  Takes  up  H2O  with 
strong  evolution  of  heat  to  form  2Bij(S04)j+ 
7H2O,  which  becomes  Bi,(S04)j-|-3H20  at 
100°.  Decomp.  by  boiling  H|0  into  BijO,, 
SO,+H,0.    (Hensgen,  J.  B.  1885.  552.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Bismuth  sulphate,  add,  BisOs,  4S0|. 

BisOi,  4SOs  is  in  equilibrium  at  50°  with 
51.4-90%  H,S04-fAq.  (Allan,  Am.  Ch.  J. 
1902,  27.  287j 

+H1O.  Crystallizes  out  from  sulphuric 
acid  at  temp,  above  170°.  (Adie,  Proc.  Chem. 
Soc.  1899.  15.  226.) 

+3HsO.  Crystallizes  from  sulphuric  acid 
of  any  strength  between  H1SO4,  HjO  and 
H,S04,2H,0.    (Adie.) 

+7,  or  9H,0  «  BiH(S04)2+3H,0.  Insol. 
in  H2O.  Easily  sol.  in  acids,  especially  HCl, 
andHNO,+Aq.    (I^eist,  A.  160.  29.) 

+7H2O.  Crystallizes  out  from  sulphuric 
acid  of  any  strength  between  H2SO4,  3H2O 
and  H2SO4,  5H2O. 

-flOH2().  Crystallizes  out  from  sulphuric 
acid  at  temp,  below  170°.    (Adie.) 

Bismuth  potassium  sulphate,  Bi2(S04)«, 
3K2SO4  (?). 

Decomp.  by  H2O;  insol.  in  sat.  K2S04-f  Aq. 
(Heintz.) 

Bi2(S04)„  2K2SO4. 

BiK(S04)2  =  Bi2(S04)s,  K,S04.  Insol.  in 
cold  H2O:  decomp.  by  boiling.  (Brigham, 
Am.  Ch.  J.  14.  170.)gitizedbyV^UOgle 
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Bismuth  sodium  sulphate,  Bi4Na«(S04)». 
(LQdecke,  A.  140.  277.) 

Boron  sulphate. 
See  Borosulphuric  add. 

Bromomolybdenum  sulphate. 
See  under  Bromomolybdenum  compounds. 

Cadmium  sulphate,  basic,  2CdO,  S0«,  and 
+H,0. 

Difficultly  sol.  in  H,0.  (Stromeyer.)  SI. 
sol.  in  hot  HjO.    (Habermann,  M.  6.  432.) 

4CdO,  SO,.  (Pickering,  Cham.  Soc.  1907, 
91.  1987.) 

Cadmium  sulphate,  CdS04. 
Sat.  CdS04-f  Aq  contains  ati 
Qo         iQo        24**        30**        66** 
36.9       37.5       41.6      42.0      49.7%  CdSO*, 

86**     94**     130**    166**    188**    200** 
43.6    91.6    27.7     14.7     7.1      2.3%  CdSO*. 
CdS04   easily   forms   supersat.   solutions, 
(fitard,  A.  ch.  1894,  (7)  2.  552.) 

Solubility  in  HjO. 


t» 

Per  cent  CdSOi 
in  sat.  aolution 

Solid  phase 

-18 

43.36 

Ice 

-10 

43.27 

a 

0 

43.01 

CdS04,  VaHtO 

+10 

43.18 

tt 

16 

43.20 

« 

20 

43.37 

tt 

30 

43.75 

tt 

40 

43.99 

tt 

60 

44.99 

tt 

62 

45.06 

tt 

72 

46.2 

tt 

73.5 

46.6 

tt 

74.5 

46.7 

tt 

75 

46.5 

CdS04,  H,0 

ti 

77 

42.2 

78.6 

41.6 

tt 

85 

39.6 

tt 

90 

38.7 

•tt 

95 

38.1 

tt 

100 

37.8 

tt 

(Mylius  and  Funk,  B.   1897,  30.  826.) 
Seeaho  under  CdS04-f2V»H20,  and  7H,0. 

Sp.  gr.  at  0**/4**  of  CdS04+Aq  containing 
14.0  g.  CdS04  in  1000  g.  H,0  =  1.0122. 

Sp.  gr.  at  1274**  of  CdS04+Aq  containing 
14.0  g.  CdS04  in  100  g.  H,0  =  1.0121. 

Sp.  gr.  at  1274^  of  CdS04+Aq  containing 
57.2  g.  CdS04  in  1000  g.  H,0  =  1.0514. 

Sp.  gr.  at  0**/4**  of  CdS04+Aq  containing 
183.1  g.  CdS04  in  1000  g.  H,0  =  1.1552. 

Sp.  gr.  at  1374**  of  CdS04-f  Aq  containing 
183.1  ^.  CdS04  in  1000  g.  HjO^  1.1529. 
(Fouqu6,  Ann.  Observ.  1868,  9.  172.) 


Sp.  gr.  of  CdS04-f  Aq  at  18**. 


%CdS04 
Sp.gr. 

1 
1.0084 

6 
1.0486 

10 
1.1026 

15 
1.1607 

%CdS04 
Sp.gr. 

20 
1.2245 

25 
1.295 

30 
1.3725 

35 
1.4575 

%CdS04 
Sp.gr. 

36 
1.4743 

(Grotrian,  W.  Ann.  1883,  18.  193.) 

Sp.  gr.  of  CMS04+Aq  at  room  temp,  con- 
taining: 

7.14         14.66    .  22.011%  CkiS04. 
1.0681       1.1591         1.2681 

(Wagner,  W.  Ann.  1883, 18.  268.) 
Sp.  gr.  of  CdS04-f  Aq  at  25**. 


Concentration  of  CdSOi 
+Aq 

Sp.  gr. 

l-nomud 

Vr-      " 

Vr-      *' 

1.0973 
1.0487 
1.0244 
1.0120 

(Wagnw,  Z.  phys.  Ch.  1890,  6.  36.) 
Sp.  gr.  of  CdS04-f  Aq. 


%  CdS04 

t*> 

Sp.  gr.  at  t** 

Sp.  gr.  at  18* 

0.0289 

17.29 

0.99908 

0.99893 

23.65 

0.99776 

0.0498 

18.00 

0.99915 

0.0999 

18.00 

0.99961 

0.495 

18.00 

1.0034 

0.981 

18.00 

1.0084 

(Wershofen,    Z.    phys.    Ch.    1890,    6.    494.) 

Sp.  gr.  at  1674**  of  CdS04+Aq  containing 
29.4654%  CdS04»  1.36289;  containing 
21.3671%  CdS04  =  1.24211.  (SchOnrodc,  2^ 
phys.  Ch.  1893,  11.  781.) 

Sp.  gr.  of  CdS04-f  Aq  at  1874**. 

%  CdS04      25.121  18.172 

Sp.  gr.  1.297  1.200 


9.952 
1.101 


%CdS04 
Sp.gr. 

(de  Muynck,  W.  Ann.  1894,  63.  561.) 


5.639 
1.056 


CdS04+Aq  containmg  13.40%  CdSO«  has 
sp.gr.  20720* =1.1429. 

CdS04+Aq  contaiing  16.79%  Cd80«  has 
sp.gr.  20720*  =  1.1847. 

(Le  Blanc  and  Rohland,  Z.  phys.  Ch.  1896^ 

19.  282.)  Digitized  by  V^OOglC 
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Sp.  gr.  of  CdS04  at  18.2®,  when  p=per  cent 
strength  of  solution;  d=  observed  den- 
sity;   w=  volume   cone,    in    grams   per 


(^-'■) 


p 

d 

w 

39.86 

1.5639 

0.6231 

31.53 

1.4080 

0.4439 

26.85 

1.3310 

0.3574 

24.17 

1.2901 

0.3118 

18.35 

1.2084 

0.2217 

13.27 

1 . 1437 

0.1518 

9.97 

1.1045 

0.1102 

7.46 

1.0764 

0.0803 

6.12 

0.0619 

0.0650 

2.52 

0.0242 

0.0259 

1.45 

0.0132 

0.0147 

0.464 

0.0033 

0.0046 

(Barnes,  J.  phys.  Ch.  1898,  2.  543.) 


Sp.  D-.  of  CdS04-f  Aq  sat.  at  25**  and  1  atm. 
=  1.617.  (Sinnige,  Z.  phys.  Ch.  1909,  67. 
518.) 

See  also  under  CdS04+2V»H,0,  and 
-f4H,0. 

InsoL  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  37. 
4329);  methyl  acetate.  (Naumann,  B.  1909, 
42.  3790);  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

-f-HaO.  See  Mylius  and  Funk,  under 
CdS04. 

-f-lV»  H,0.  (Worobieff,  Bull.  Soc.  1896, 
(3)  16.  1754.) 

-|-2V»H,0.  1  pt.  HiO  dissolves  0.59  pt. 
anhydrous  salt  at  23°,  and  not  much  more  on 
heating.  Sat.  solution  boils  at  102°.  Pre- 
cipitated by  alcohol,     (v.  Hauer.) 


100  g.  H^  dissolve  g.  CdS04  at  t° 


0 
5 
7 
9 

11. 

13 

15 

16 

17 

18 

19 

25 


G.  CdS04 


75.52 
75.65 
65.73 
75.85 
75.94 
76.04 
76.11 
76.16 
76.13 
76.14 
76.18 
76.79 


(Kohnstamm  and  Cohen,  W.  Ann.  1898,  65. 
352.) 


100  pts.  HtO  dissolves  at: 
13.7°  14.98°  15.0°  16.0° 
76.06  76.09    76.14  76.18  pts.  anhydrous  salt, 

16.96°  18.0°  19.0°  25.0° 
76.26    76.32  76.39  76.81  pts.  anhydrous  salt. 
(Steinwehr,  W.  Ann.  1902,  (4)  9.  1050.) 

100  g.  H,0  dissolve  76.02  g.  CdS04  at  25°. 
(Stortenbecker,  Z.  phys.  Ch.  1900,  34.  109.) 

Solubility   of   CdS04-h2V»H,0   at   25°   and 
varying  pressures. 


Pressure  in  atmospheres 


G.  GdS04  in  100  g.  H«0 


1 

76.80 

500 

77.85 

500 

78.08 

1000 

78.77 

1000 

78.68 

Det.  by  another  method 


(Cohen  and  Sinnige,  Trans.  Farad.  Soc.  1910, 
6.  269.) 

Sp.  gr.  at  21.6°A)*'  of  CdS04+Aq  contain- 
ing 11.47%  CdS04+VaH,0  =  1.0944.  (Ka- 
nonnikoff,  J.  pr.  1885,  (2)  31.  346.) 

100  g.  HjO  dissolve  57.61  g.  CdS04-f 
10.63  g.  FeS04  at  25°.  (Stortenbecker,  Z. 
phvs.  Ch.  1900,  34.  109.) 

+4H2O.  (Lescoeur,  A.  ch.  1895,  (7)  4. 
222.) 

Sp.  gr.  at  15°  of  CdS04-f  Aq  containing 
10  g.  OdS04+4HjO  in  100  c.c  of  solution  = 
1.0790;  containing  20  g.  CdS04+4H,0  in 
100  cc.  of  solution  =  1.1522.  (Traube,  J.  pr. 
1885,  (2)  31.  207.) 

Could  not  be  obtained.  (Mvlius  and 
Funk.) 

-f7H,a. 

Solubility  in  HjO. 


t» 

%CdS04 

-17 

44.45 

-16 

44.5 

-12 

45.3 

-10 

46.1 

-  7 

47.5 

-  5 

•  48.5 

-  4.5 

48.7 

(Mylius  and  Funk,  B.  1897,  30.  828.) 

Cadmium  caesium  sulphate,  CdS04,  CssS04+ 
6H,0. 
Sol.  in  H,0.    (Tutton,  Chem.  Soc.  63.  337.) 
1    1.    HjO   dissolves   1399    g.    anhydrous 

salt  at  25°.    (Locke,  jm<A  fifM- 1902, 27. 459.) 
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Cadmium  calcium  potassium  sulphate, 
Ca,CdK,(S04)4+2H,0. 
(D'Ana,  B.  1908,  41.  1778.) 

Cadmium  cerium  sulphate,  CdS04,  CetCSOi)! 
+6HjO. 
Sol.inHjO.    (Wyrouboff.) 

Cadmium  hydrazine  sulphate, 
CdH,(S04),,  2N,H4. 

1  pt.  is  sol.  in  202.5  pts.  H,0  at  12*'. 

Not  attacked  by  dii.  acids.  Easily  sol.  in 
NH40H+Aq.  (Curtius,  J.  pr.  1894,  (2)  50. 
331.) 

Cadmium   magnesium    sulphate,    CdS04, 
Mg804+14H,0. 
Very  efflorescent.    Sol.  in  H,0.    (Schiff,  A. 
104.  325.) 

Cadmium  potassium  sulphate,  K}S04,  CdS04 
+lJiH«0. 

Sol.  in  H,0.    (v.  Hauer,  Pogg.  188.  176.) 

100  pts.  HsO  dissolve  42.50  pts.  anhydrous 
salt  at  26°: 

100  pts.  HjO  dissolves  42.80  pts.  anhydrous 
salt  at  3r: 

100  pts.  HfO  dissolve  43.45  pts.  anyhydrous 
salt  at  40^ 

100  pts.  HjO  dissolve  44.90  pts.  anyhydrous 
salt  at  64°.  (Wyrouboff,  Bull.  Soc.  Min. 
1901   24.  68.) 

+2H,b.  100  pts.  H,0  dissolve  42.89  pts. 
anhydrous  salt  at  16°;  46.82  pts.  at  31°; 
47.40  pts.  at  40°.    (Wyrouboff.) 

+4H,0.  Efflorescent.  (Wyrouboff,  Bull. 
Soc.  Min.  1891.  14.  235.) 

-|-6HtO.  Very  efflorescent,  and  easily 
decomp.    (Schiff.) 

Does  not  exist.    (Wyrouboff.) 

Cadmium   rubidium    sulphate,    CdS04, 
Rb,S04-f6H,0. 
Efflorescent.      Sol.    in    H2O.      (Tutton.) 
1  1.  HjO  dissolves  767  g.  anhydrous  salt 

at  25°.     (Locke,  Am.  Ch.  J.  1902,  27.  459.) 

Cadmium  sodium  sulphate,  CdS04,  Na3S04+ 
2H2O. 
Sol.  inHjO.    (v.  Hauer.) 

Solubility  of  CdNa,(S04),+2H,0  in  100  g. 
H2O  at  t°. 


t» 

Grams  CdSO* 

Grams  NaiSO* 

24 

35.49 

24.04 

25 

35.88 

24.46 

30 

36.28 

24.605 

35 

36.69 

24.99 

40 

37.24 

25.455 

(Koppel,  Z.  phys.  Ch.  1905,  62.  413.) 
Decomp.  by  HjO  below  20.5°. 


Solubility  of  CdNa,(S04)f,  2H,0 -hCdSO*, 
Vi  H,0  in  100  g.  H,0  at  t°. 

t» 

is 
53 

8.85 
S  67.' 
)  55 

15 
20 

25 

II 

l« 

CO 

If 

0 
5 
10 

73  M 
73.38 
72.76: 

73  76f 
73. 81 
73  71 

9  4.'»5 
9  45: 
10  48 

30 
35 
40 

73  »U 
75  01 
75  385 

11  10 

12  32 

13  75 

(Koppd.) 

Solubility  of   CdNa,(S04)i,  2H,O-hXa,S04, 
10H,O  in  100  g.  H/)  at  t°. 


t» 

Grams  CdS04 

Grams  NaiSOi 

-14.8 

72.68 

8.32 

0 

66.325 

11.625 

5 

61.78 

12.97 

10 

55.34 

14  785 

12 

51.615 

15.95 

15 

46.60 

17  99 

19.8 

36.13 

22.16 

20 

36  25 

23  52 

24 

27.82 

29.17 

25 

25  59 

31.06 

30 

14.62 

44  145 

(Koppel.) 

Solubility   of   CdXa2(S04)2,    2H,0-hNa,S()4 
(anhydrous)  in  100  g.  HjO  at  t°. 


t» 

Grams  CdSO* 

Grams  Na^)i 

35 
40 

13.26 
16.25 

47.06 
46  27 

(Koppel.) 

Cadmium  sulphate  ammcmia,  CdS04,  6XH|. 

Sol.  in  HjO  with  separation  of  CdO.  ( Rose, 
Pogg.  20.  152.) 

CdS04,  4NH,+4H,0.  Decomp.  by  HA 
(Malaguti  and  Sarzeau,  A.  ch.  (3)  9. 431.) 

+2H,0.     Ppt.     (Andr^,  C.  R.  104.  987.) 

+2HHsO.  Sol.  in  H,0  with  separation  of 
basic  sulphate.    (MQller,  A.  149.  70.) 

CdSO*,  3NH,.  (Isambert,  C.  R.  1870,  70. 
457.) 

Cadmium  suldiate  cuj^c  oxide,  CdSOi. 
3CuO-fxH,0. 

(Recoura,  C.  R.  1901,  182.1415.) 

2CdS04,  3CuO+8H,0.  (Mailhe.  A.  cL 
1902,  (7)  27.  383.) 

-fl2H,0.    (Mailhe.) 

6CdS04,  20CuO-fxHjO.  ^Recoura,  C.  R. 
1901,  182.  1415.)' 

Cadmium      sulphate      hydrazine,      CdS04i 
2N,H.. 
Easily  sol.  in  NH40H+Aq  but  cannot  be 
cryst.  therefrom.    (Franaen,  Z.  anorg.  190S» 

60.  282.)  Digitized  by  ^OOgie 
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Cadmium  sulphate  hydrogen  chloride, 
3CdS04,  4HCH-4H80. 

Very  deliquescent.  (Baskerville  and  Harris, 
J.  Am.  Chem.  Soc.  1901,  23.  896.) 

3CdS04,  8HC1.  Very  deliquescent.  (Bas- 
kerville  and  Harris.) 

Cflesium  sulphate,  Cs}S04. 
Not  deliquescent. 
100  pte.  H,0  dissolve  168.7  pts.  CsjSO*  at 

100  cc.  HsO  at  17-18''  dissolve  163.5  g. 
CsjSOi.  (Tutton,  Chem.  Soc.  1894,  65. 
632.) 

Solubility  in  H,0. 


G.    C8^04 

G.  C81SO4 

t° 

per  100  g. 

.J3' 

t» 

per  100  g. 

Ut 

Solu 
tion' 

H,0 

Solu- 
tion 

HK) 

oS^ 

0 

62.6 

167.1 

3.42 

60 

66.7 

199.9 

3.78 

10 

63.4 

173.1 

3.49 

70 

67.2 

205.0 

3.83 

20 

64.1 

178.7 

3.56 

80 

67.8 

210.3 

3.88 

30 

64.8 

184.1 

3.62 

90 

68.3 

214.9 

3.92 

40 

65.5 

189.9 

3.68 

100 

68.8 

220.3 

3.97 

50 

66.1 

194.9 

3.73 

108.6 

69.2 

224.5 

4.00 

(Berkeley,  Trans.  Roy.  Soc.   1904,  208.  A. 
210.) 

Solubility  in  Na,S04+Aq. 

Sat.  solution  contains  54.7%  CssS04+ 
11.45%  NajS04  at  25^  (Foote,  J.  Am. 
Chem.  Soc.  1911,  83.  467.) 

Insol.  in  alcohol.    (Bunsen.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329);  (Eidmann,  C.  C.  1899,  II.  1014.) 

Solubility  in  glycol  at  oid.  temp.  =3.0- 
3.2%.  (de  Comnck,  Belg.  Acad.  Bull. 
1906.  359.) 


CflBsium  hydrogen  sulphate,  CSHSO4. 
Sol.  in  H,0. 

Oestum  pyrosulphate,  CssSsO?. 
Deoomp.  by  HjO. 

Oestum  octosulphate,  CssSsOsi. 

Deoomp.  by  H,0.    (Weber,  B.  17.  2497.) 

Cmmma  calcium  sulphate,  Ca2Cs2(S04)s. 
Very  stable,    (D'Ans,  B.  1908,  41.  1776.) 

Csshmi   chromium   sulphate,   C82CrsrS04)4 
+24H,0. 
Melte  in  crystal  H2O  at  116^    (Locke.) 


Solubility  in  H,0. 

Temp. 

G.  per  litre 

G.  moU. 
anh3rdrou8 
salt  per  1. 

25** 
30** 
35'' 
40** 

5.7 

9.6 

12.06 

15.3 

0.015 
0.025 
0.032 
0.0405 

(Locke,  Am.  Ch.  J.  1901,  26.  180.) 

.Csesium  cobaltous  sulphate,  Cs}S04,  C0SO4+ 
6Hrf). 

Sol.  in  H,0.  (Tutton,  Chem.  Soc.  68. 
337.) 

1  1.  H2O  dissolves  418.8  g.  anhydrous 
salt  at  25°.  (Locke,  Am.  Ch.  J.  1902,  27. 
459.) 

Csesium    cohaltic   sulphate,   CssCo2(S04)4+ 
24HjO. 
Melts  in  crystal  HjO  at  116*".     (Locke, 
Am.  Ch.  J.  1901,  26.  183.) 

Csesium  copper  sulphate,  CssS04,  CUSO4  + 
6H,0. 

Sol.mHaO.    (Tutton.) 

1  1.  HjO  dissolves  460  g.  anhydrous  salt 
at  25^    (Locke,  Am.  Ch.  J.  1902,  27.  459.) 

Caesium  gallium   sulphate,    Cs2Ga2(S04)4+ 
24H,0. 
(Soret,  Arch.  sc.  phys.  nat.  1888,  (3)  20. 
531.) 

Csesium  induun  sulphate,  Cs2lns(S04)4+ 
24H,0. 

75.7  g.  anhydrous  (117.39  hydrated)  salt 
or  0.172  g.  mols  of  anhydrous  salt  are  sol. 
in  1  1.  H2O  at  25**.  (Locke,  Am.  Ch.  J.  1901, 
26.  175.) 

100  pte.  HjO  dissolve  3.04  pte.  at  16.5**. 
(Chabrid  and  Rengade,  C.  R.  1900, 181. 1301.) 

Caesium  iridium  sulphate,  CS2SO4, 
Ir,(S04),-h24H,0. 

Mpt.  109-110.** 

Very  si.  sol.  in  cold.  More  easily  sol.  in 
hot  H2O.    (Marino,  Z.  anorg..  1904,  42.  218.) 

Caesium  iron  (ferrous)  sulphate,  C82SO4, 
FeS04-f6H20. 

Sol.  in  H2O.    (Tutton.) 

1  1.  H2O  dissolves  1011  g.  anhydrous  salt 
at  25^    (Locke,  Am.  Ch.  J.  1902,  27.  459.) 

Caesium  iron  (ferric)  sulphate,  C82Fe2(S04)4 
+24H,0. 

Melte  in  crystal  H2O  at^OMLocke.) 
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Solubility  in  H,0. 


t° 

G.  per  litre 

G.  moU. 

anhydrous  salt 

per  litre 

25 
30 
35 
40 

17.1 
25.2 
37.5 
60.4 

0.045 
0.066 
0.099 
0.156 

(Locke,  Am.  Ch.  J.  1901,  26.  180.) 

Caesium  lantfianiim  sulphate,  C82SO4, 
La,(S04)i-f2H,0. 

(Baskerville,  J.  Am.  Chem.  See.  1904, 
26. 67.) 

208,804,  3La,(S04)j.    (Baskerville.) 

Csesium  magnesium  sulphate,  CS2SO4, 
MgS04+6H,0. 

Sol.  in  H3O.    (Tutton.) 

1  1.  HsO  dissolves  533  g.  anhydrous  salt 
at  25**.    (Locke,  Am.  Ch.  J.  1902,  27.  459.) 

Csesium  manganous  sulphate,  CssS04, 
MnS04+8HjO. 

Sol.  in  H,0.    (Tutton.) 

Sol.  in  HiO  and  acids  with  decomp.  (Pic- 
cini,  Z.  anorg.  1899,  20. 14.) 

1  1.  H2O  dissolves  804  «.  anhydrous  salt 
at  25^    (Locke,  Am.    Ch.  J.  1902,  27.  45. 

Csesium  manganic  sulphate,  Cs2S04, 
Mn,(S04)i+24H20. 
Decomp.  by  HjO  and  dil.  acids  with  sep- 
aration of  MnOj.  Sol.  in  1:3  H2S04+Aq  and 
in  cone.  HNOs.  Insol.  in  acetic  acid.  Sol. 
in  oxalic  acid+Aq.  (Christensen,  Z.  anorg. 
1901,  27.  332.) 

Caesium     neodymium     sulphate,     C8SSO4, 
Nd,(S04),+3H,0. 
(Baskerville,  J.  Am.  Chem.  Soc.  1904,  26. 
74.) 

Csesium  nickel  sulphate,  Cs2S04,   NiS04+ 
6H2O. 
Sol.  inHzO.    (Tutton.) 
1  1.  H2O  dissolves  255.8  g.  anhydrous  salt 
at  25^    (Locke^  Am.  Ch.  J.  1902,  27.  459.) 


Csesium 


lum   praseodymn 
Pr2(S04)8+2H20 


ieodymium    sulphate,    CS2SO4, 


(Baskerville,  J.  Am.  Chem.  Soc.  1904,  26. 
73.) 

-f4H,0.    (Baskerville.) 

Csesium  rhodium  sulphate,  Cs2S04,Rh2(S04)s 
+24H2O. 
SI.  sol.  in  cold,  sol.  in  warm  HjO;  mpt. 
110-111.**    (Piccini,  Z.  anorg.  1901,  27.  64.) 


Cesium  thallic  sulphate,  CsTl(S04)4+ 
1HH,0. 

Hygroscopic.  (Locke,  Am.  Ch.  J.  1902. 
27.283.) 

-f  3HiO.  Very  si.  sol.  in  cold;  easily  sol. 
in  hot  H|0.  Can  be  recryst.  from  HjS04+ 
Aq.  The  recryst.  salt  is  at  once  deeomp.  by 
H,0  or  95%  alcohol.    (Locke.) 

CflBsium  diorium  sulphiite,  CsiS04,Th(S04)s+ 
2H,0. 

SI.  sol.  in  HsO.  (Manuelli,  Gasx.  ch.  it 
1903,  82.  (2)  523.) 

CflBsium  titanium  sulphate,  CsaS04,Ti2(S04)i 
-f24H,0. 

Deliquesces  in  the  air  and  is  deoomp. 

SI.  sol.  in  cold  HtO;  deoomp.  by  hot  H|0. 
(Piccini.  Gazs.  ch.  it.  1895,  26.  542.) 

SI.  sol.  in  cold  H2O,  more  sol.  in  hot  HsO 
acidified  with  H2SO4. 

Decomp.  in  neutral  aq.  solution.  (Picdni, 
Z.  anorg.  1898,  17.  356.) 

Caesium  unmyl  sulphate,  Css(U0s)(S04)s+ 
2H2O. 

As  Na  salt,  (de  Coninck,  C.  C.  1906, 
1. 1306.)  , 

Caesium  vanadium  sulphate,  CssVs(S04)4-f 
24HsO. 

7.71  g.  anhydrous  (13.1  g.  hydrated)  salt, 
or  0.0204  gr.  mols.  of  the  anhydrous  salt  are 
sol.  in  1  1.  H2O  at  25*^.  (Locke,  Am.  Ch.  J. 
1901,  26.  175.) 

SI.  sol.  in  cold,  easily  sol.  in  hot  HjO.  (Pic- 
cini, Z.  anore.  1896, 11. 114.) 

100  pts.  HsO  dissolve  0.464  pts.  of  the  salt 
at  10**  and  sp.  gr.  of  the  solution  at  4''/20*«= 
2.033.  More  sol.  in  hot  HsO  than  in  cold. 
(Piccini,  Z.  anorg.  1897,  18.  446.) 

Caesium  zinc  sulphate,  CssS04,  ZnSO«+ 
6HsO. 

Sol.  in  HsO.  (Bimsen  and  Kopp,  Pogg. 
118.  337.) 

1  1.  H3O  dissolves  386.3  g.  anhydiotn 
salt  at  25°.  (Locke,  Am.  Ch.  J.  1902,  2T. 
459.) 

Caesium  zirconium  sulphate,  Zr80i,(CBS04)s 
-fUHsO. 
Ppt.    (Rosenheim,  B.  1905,  88.  815.) 

Calcium  sulphate,  CaS04,  and  +2HsO. 

The  older  determinations  of  the  solubility 
of  CaS()4  in  IljO  have  little,  but  historical, 
value,  as  the  solutions  were  usually  either 
non-saturated  or  supersaturated.  They  mav 
be  tabulated  afti|^^^^^oOg IC 


SULPHATE,  CALCIUM 


945 


A— pts.  HjO   required  for  dissolving   1   pt. 
CaS04,  and  B  for  1  pt.  CaS04+2H,0  at  t**. 


t« 

A 

B 

Authority 

Hot  or  cold 

500 

Fourcroy 

Cold 

500 

Bergmann 

Boiling 

450 

it 

All  temp. 

322 

Lassaigne 

(?) 

438 

Anthon 

(?) 

250-300 

Oumas 

Hot  or  cold 

578.5 

461.5 

Buchok 

Cold 

480 

380 

Giese 

Hot 

491 

388 

n 

15-20* 

492 

388 

Tipp 

12.3** 

503 

397 

Lecoq 

100  pts.  H,0  at  t**  dissolve  pts.  CaS04. 


0 

5 

12 

20 

30 


Pta. 
CaS04 


0.205 
0.219 
0.233 
0.241 
0.249 


35 
40 
50 
60 


Pt8. 

CaSOi 


0.254 
0.252 
0.251 
0.248 


t* 


70 

80 

90 

100 


Pta. 
CaS04 


0.244 
0.239 
0.231 
0.217 


(Poggiale,  A.  ch.  (3)  8.  469.) 

Poggiale  worked  with  supersat.  solutions. 
(Droeze,  B.  10.  330.) 

HjO  dissolves  CaSOi  most  abundantly  at 
So**  (Poggiale);  at  32-41''  (Marignac). 

1  pt.  CaS04+2H,0  dissolves  at: 
0**        18*       24*       32*       38* 


in  415       386 

378 

371 

368pti.HA 

41**      53* 
in  370       375 

72' 
391 

86' 
417 

99* 

461  pta.  H,0, 

or   (by  calculation)  1 
dissolves  at: 

pt.  anhydrous  CaS04 

0**        18* 
in  525      488 

24* 

479 

32* 
470 

38* 

466  pts.  HA 

41*       53* 
in  468      474 

72* 
405 

86* 
528 

99' 

571  pts.  HA 

The  above  nonsat.  solutions  are  obtained  by 
using  a  large  excess  of  CaS04+2H80.  The 
undissolved  part  retains  its  water  of  crystal- 
lisation. CaS04,  dehydrated  at  130-140'', 
forms  a  supersatuiiated  solution  with  H^O  in 
10  minutes,  containing  1  pt.  CaS04  to  110  pts. 
HiO,  which  soon  deposits  crystals.  The  un- 
dissolved part  takes  up  its  water  of  crystal- 
lisation. Ignited  CaS04  dissolves  very  slowly 
in  HsO,  so  that  in  24  hours  the  solution  con- 
tains '/f  II  to  Vms  anhydrous  CaS04.  By  longer 
contact  solution  continues  with  formation  of 
supersaturated  solutions,  which  contain  after 
10-30  days  Vri  to  Viti  CaS04,  but  these  be- 
come normal  as  the  anhydrous  CaS04  gradually 
takes  up  its  water  of  crystallisation.  The 
mineral  anhydrite  behaves  similarly,  water 
taking  up  Vi«i  CaS04  in  1  day,  V»6i  in  40  days, 
and  V4»7  in  8  months. 

Supersaturated  solutions  are  also  obtained 


by  evaporation  of  a  saturated  solution.  By 
evaporation  with  heat,  solutions  are  obtained 
containing  Vaoe  CaS04|  and  in  the  cold  with 
Vif t  Ca804,  in  the  solution  over  the  separated 
CaS04+2H^.  Neutralising  dil.H,S04+Aq 
with  CaCOs  gives  a  solution  containing  Viu 
CaS04,  which  crystallises  out  partly  m  24 
hours,  leaving  Viu  CaS04  dissolved. 

Supersaturated  solutions  containing  Vno  to 
Vim  CaS04  deposit  crystals  rapidly;  those 
under  Vim  do  not  crystallise  spontaneously. 
A  solution  containing  Visa  shows  crystals  in  14 
days,  and  contains  Viis  '^  1  month, V414  in*  2 
months,  V44«  in  3  months,  in  spite  of  repeated 
shaking. 

Boiling  diminishes  the  supersaturation 
without  however  removing  it  entirely.  (Mar- 
ignac, A.  ch.  (5)  1.  274.) 

1  pt.  CaS04+2H,0  is  sol.  in  443  pts.  HjQ 
at  13.7**;  in  447  pts.  H,0  at  14.2**;  in  421  pts. 
H,0  at  20.2**;  in  419  pts.  H,0  at  21.2*:  ind  in 
445  pts.  H,CO,-|-Aq  sat.  at  18.7*.  (Church, 
J.  B.  1867.  192.) 

Church's  solutions  were  not  sat.  (Droese, 
B.  10.  330.) 

1000  pts.  HsO  dissolve  2.19  pts.  CaS04+ 
2H,0  at  16.5*;  2.352  pts.  CaS04-f2H,0  at 
22*.    (Cossa,  Gazz.  ch.  it.  1878.  135.) 

Cossa's  solutions  were  not  saturated. 
(Droeze.) 

CaS04+2  HaO  is  sol.  in  415  pts.  H,0  at  0*; 
in  412  pts.  H,0  at  5*:  in  407  pts.  H,0  at  10*; 
in  398  pts.  H,0  at  15*^;  in  371  pts.  H«0  at  20*; 
in  365  pts.  H,0  at  25*;  in  361  pts.  H,0  at  30*; 
in  359  pts.  H,0  at  35*.    (Droeze,  B.  10.  330.) 

Sol.  in  500  pts.  Hrf)  at  12.5*.  (From  Marig- 
nac's  and  his  own  results,  de  Boisbaudran,  A. 
ch.  (5)  3.  477.) 

CaS04  is  sol.  in  564.5  pts.  H^O  at  0.8*; 
506.27  pts.  at  14*;  472-3  pts.  at  32.5-38.8*; 
498.73  pts.  at  64*;  533.92  pts.  at  79.6*. 
(Raupenstrauch,  M.  6.  563.) 

According  to  Goldammer  (C.  C.  1888.  768) 
HsO  is  fully  saturated  with  CaS04  by  shaking 
the  finely-powdered  substance  5  minutes 
therewith. 

The  following  results  were  obtained.  Fig- 
ures denote  pts.  H2O  in  which  1  pt.  CaSO^  was 
dissolved  at  t*  (a)  from  pptd.  CaS04  "ipse 
fact., "  (b)  from  pptd.  CaS04  "gehe,"  (c)  from 
"glacies  mariae  pulv.,"  (d)  from  "glacies 
Nlariae  pulv.,"  containing  less  than  2HjO. 


t» 

» 

b 

c 

t» 

d 

0 

561.5 

558 

557.5 

0 

476.5 

7.5 

526 

526 

520 

15 

497.5 

497.5 

493 

26 

436 

22.5 

481 

481.5 

479 

30 

475 

475 

470 

, . 

37.5 

463 

469 

465.5 

40 

450 

45 

473.5 

474.5 

470.5 

60 

484 

486.5 

482 

60 

476 

75 

507.5 

508 

503 

80 

502.5 

90 

533.5 

530 

534 

100 

556 

557 

534.5 

100 

547 
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Burnt  gypsum  easily  fonns  supersat.  solu- 
tions containing  nearly  1%  CaSO.  It  forms 
supersat.  solutions  more  readily  at  0°,  and 
that  tendency  decreases  with  increase  of 
temp.y  hence  figures  in  (d)  which  contained 
burnt  g3rpsum.  (Goldammer,  C.  C.  1888. 
708.) 

Calculated  from  electrical  conductivity  of 
CaSOi+Aq,  1  1.  H,0  dissolves  2,07  g.  CaSO* 
at  18**.  (Kohlrausch  and  Rose,  Z.  pnvs.  Ch. 
12.  241.) 

The  anhvdrous  salt  varies  in  solubility. 
Solubility  aependa  (1)  upon  temp,  and  time 
of  divingi  (2)  upon  the  relative  amount  of 
salty  (3)  upon  time  of  shddng.  Possibly  a 
and  /3  modifications.  (Potilizm,  C.  C.  1894» 
n.  616.) 

2.04  gr.  are  dissolved  in  1  liter  of  sat.  solu^ 
tion  at  20^  (B5ttger,  Z.  phys.  Ch.  1903, 
46.603.) 

At  15^  and  after  5  minutes  shaking,  the 
highest  degree  of  supersaturation  which  can 
be  obtainea  with  pure  sol.  calcium  sulphate  » 
9.47  g.  of  the  anhydrous  Bali  or  11.976  g. 
CaS04-f2H,0  in  1  1.  of  H,0.  (Cavaza, 
C.  C.  1906, 1. 1694.) 

Solubility  of  CaSO*  in  100  pts.  H,0  at  high 
temp. 


t« 

PU. 
CaS04 

•    t» 

PU. 
CaS04 

t» 

Pt«. 
CnSOi 

140 
165 

0.078 
0.056 

175^185 
240 

0.027 
0.018 

250 

0.016 

(Tilden  and  Shenstone,  Phil.  Trans.  1884. 31.) 

Pptn.  of  CaSO*  which  has  been  started  by 
heating  solution  to  140-150**  continues  even 
after  solution  has  cooled.    (Storer.) 

CaSO*  is  completely  insol.  in  sea  water  or 
pure  HtO  at  temperatures  between  140**  and 
160.^   (Coust^.) 

Solubility  of  CaSO*  in  sea  water  at  tempera- 
tures over  100**.  t**  =  temp. ;  P  =  pressure 
in  atmospheres;  %=per  cent  CaSO*  in 
sat.  solution. 


103 

103.8 

105.15 

108.6 

111 

113.2 

115.8 


1 

1 

1 

1.25 

1.25 

1.25 

1.50 


% 


0.500 
0.477 
0.432 
0.395 
0.355 
0.310 
0.267 


118.5 

121.2 

124 

127.9 

130** 

133.3 


1.50 

1.5 

2 

2 

2.5 

2.5 


0.226 
0.183 
0.140 
0.097 
0.060 
0.023 


(Cou8t6,  Ann.  Min.  (5)  6.  80.) 
Solubility  of  CaSO*  in  HjO  at  various  pres- 


sures. 


100  g.  sat.  CaSO*+Aq  at  1  atmos.  pressure 
and  15^  contain  0.206  g.  CaSO*;  at  20  atmos. 
pressure  and  15**  contain  0.227  g.  CaSO*;  at 
1  atmos.  pressure  and  16.2**  contain  0.213  g. 
CaSO*.    (MaUer,  Pogg.  117.  386.) 


Solvble  anhydrite: 

1  1.  HsO  dissolves  22.8  mUliequmknta  it 
100^ 

1  1.  HsO  dissolves  6.4  milliequivalents  at 
166.' 

Anhydrite: 

1  1.  HtO  dissolves  9J2  milliequivalents  at 
lOO'. 

1  1.  HsO  dissolves  2.7  miUiequivalents  at 
166**. 

1  1.  HsO  dissolves  0.7  milliequivaleBtB  it 
218*. 

(Mdcher,  J.  Am.  Chem.  See.  1910, 8S.  63.) 

See  also  under  gypsum,  p.  953. 

Maximum  solubmty  is  at  37.5*.  (Cantfron, 
J.  Dhys.  Chem.  1901,  6.  672.) 

6p.  gr.  of  sat.  CaSOt+Aq  at  15*-l.O022. 
(Stolba,  J.  pr.  97. 503.) 

fi^.  gr.  of  sat.  CaSO*-f  Aq.  at  31* -1.0031. 

1  pt.  CaSO*  is  sol.  in  218  pts.  HsO  contain- 
ing COs.    (Beyer^Arch.  Pharm.  (2)  160. 193.) 

81.  sol.  in  cold  HCl+Aq;  oomj^etety  soL  in 
boiling  dil.HCl  or  HNOi+Aq.  (Rose,  Pogg. 
96.  108.) 


Solubility  of  CaSO*  in 

HCl-fAq. 

t» 

%HCl 

100  ccm. 
dissolve  g. 
of  C«S04 

t« 

%  HCl 

100  ccm. 
dunolvvg. 
of  CbSOi 

25 
25 
25 
25 

0.77 
1.56 
3.06 
4.70 

0.6405 
0.8821 
1.2639 
1.5342 

25 
101 
102 
103 

6.12 
0.77 
3.06 
6.12 

1.6639 
1.1209 
3.1780 
4.6902 

(Lunge,  J.  Soc.  Chem.  Ind.  4.  31.) 
Solubility  in  HNOs-f  Aq  at  25*. 


g.  HNOa 

ft.  CaS04  per 
100  cc.  solution 

g.  HNOi 

g.  CmSO«prr 

p jr  100  cc. 

per  100  re. 

too  cc.  sohnioa 

0 

0.208 

6 

1.48 

1 

0.66 

8 

1.70 

2 

0.82 

10 

1.84 

3 

1.02 

12 

1.98 

4 

1.20 

(Bai 

ithisch,  J.  pi 

'.1884,81 

».  52.) 

For  solubility  in  H^*  see  CaHs(80«)s. 
Solubility  in  HaPO*-hAq  at  25**. 


G.  PfO»  per  L 


0.0 

5.0 

10.5 

21.4 

46.3 

105.3 

145.1 

204.9 

312.0 

395.7 

494.6 


Q.  CaSO*  per  L 


2.126 
3.138 
3.734 
4.456 
5.760 
7.318 
7.920 
8.383 
7.965 
6.848 
5.573 


8p.  gr.  as'/as* 


1  002 
1  007 
1  016 
1.035 
1.075 
1.106 
1.145 
1.221 
1.230 
l.a44 


(Taber,  J.  phys.  Chem.  1906,  10,  628, ) 
Solubility  in  formic  acid  at  25*. 
100  cc.  of  8ol^)^g|i^y^  acid  oontaininc  4^7 
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disBolve  0.24  g.  CaSO«.    (Banthisch,  J.  pr. 
1884.  89.  52.) 

.Solubility  of  CaS04  in  ohloraoetio  add 
at  25^.  100  cc.  of  solution  of  acid  containing 
4%  dissolve  0.22  g.  CaSO*:  10%,  0.26  g. 
(Banthisch,  J.  pr.   1884,   89.  62.) 

Solubility  in  HtO  is  increased  by  presence 
ci  NH4CI  (Vogel,  J.  pr.  1.  196),  ammonium 
succinate  (mttstein,  Rq>ert.  67.  18), 
(NH4),804,  (NHJiB^Oi  (Popp,  A.  Suppl. 
8.  11);  also  KNQ,  (Vogd,  Jun.),  Naj304 
(Hairy,  J.  Pharm.  18.  31),  NaCl  (Tromm»- 
dorf,  N.  J.  Pharm.  18, 1. 234.) 

Deooinp.  by  alkali  caiix>nate8  +Aq.  (See 
Storer's  Diet.) 

1  e.  CaS04  is  sol.  in  162  ccm.  sat.  KCl+Aq 
at  8^  in  147  ccm.  sat.  NaCl+Aq  at  8.6*;  in 
93  ocm.  sat.  NH«C1+Aq  at  12.6®:  in  94  ccm. 
sat.  KNO|-f  Aq;  in  92  ccm.  sat.  NaNO|+Aq; 
in  320  ccm.  sat.  NH4N0|+Aq;  in  54  ccm. 
»/,  sat.  NH4N0|+Aq;  in  about  2000  ccm. 
sat.  KiS04+Aq.    (Droese.) 

More  soL  in  FejCle,  CtjCI*,  CuClt,  ZnClt+ 
Aq  than  in  HtO,  but  not  more  sol.  in  CaCls+ 
Aq.    (Gladstone.) 

NH4Cl-fAq. 

1  g.  CaS04  IS  sol.  in  92  ccm.  sat.  NH4CI+ 
Aq  at  13.5**:  in  94  ccm.  Vi  sat.  NH4Cl-f  Aq  at 
13.5-16.5*:  m  200  ccm.  Vs  sat.  NH4C1+Aq  at 
13.5**:  in  183  ccm.  V«  sat.  NH4Cl-f  Aq  at  lOO®. 
(Faasbender,  B.  9. 1360.) 

Solubility   of  CaS04   in   25%   NH4Cl-f-Aq. 

t'  %  Ca804  t»  %  CaS04 


8 

9 

25 

39 


1.030 
1.023 
1.096 
1.126 


60 

80 

120 


1.333 
1.026 
1.000 


(Tilden 


and    Shenstone,    Roy.    80c.    Proc. 
38.  335.) 


Sohibility  in  NH4C1+Aa  increases  with  per- 
centage of  NH4CI,  but  if  solution  contains 
more  than  60  g.  NH4CI  per  1.  more  CaO  dis- 
sohres  than  S0<.  With  333  k.  NH4CI  per 
L.  the  solution  contains  4.9  g.  S0|  and  4.4  g. 
CaOy  while  the  S0|  content  requires  on 
3.4  g.  CaO.    (Ditte,  C.  R.  1898, 186.  694.) 

Solubility  of  CaSOi  in  NH4C1+Aq  at  25° 


Gmmi  NH«C1  per  liter 

Grams  CaS04  per  liter 

10.8 

3.90 

24.4 

5.38 

46.7 

7.07 

94.5 

8.80 

149.7 

10.30 

198.6 

10.85 

210.0 

10.88 

275.0 

10.60 

325.0 

9.40 

375.3  (saturated) 

7.38 

(Cameron  and  Brown,  J.  phys.  Chem.  1905, 
9.  211.) 


CaCli+Aq. 

Solubility  of  CaS04  in  CaClt+Aq  at  t**. 


t» 

cr&i. 

100  ccm. 
dissolve 

f 

ctbu 

100  com. 
dissolve 

23 
24 
26 
25 

3.54 

6.94 

10.36 

15.90 

0.1225 
0.0963 
0.0886 
0.0734 

25 

101.0 
102.5 
103.5 

16.91 

3.54 

10.36 

16.91 

0.0702 
0.1370 
0.1426 
0.1301 

(Lunge,  /.  c.) 


Solubility  of  CaS04  in  HjO  containing  yarious 
amts.  of  CaClj  at  20**.  100  pts.  H,0  con- 
taining pts.  (3aClt  dissolye  pts.  CaS04. 


Pts.  CaCU 

PU.  CaS04 

PU.  CaClj 

PU.  CaS04 

0.00 
11.50 
14.39 

poo 

19.80 
51.00 
67.05 

0.041 
0.000 
0.000 

(Tilden  and  Sheostone.) 


Solubility  of  CaS04  in  CaClj+Aq  at  t** 


15 
21 
39 
72 


CsCli 


15.00 
14.70 
15.00 
14.90 


Ca^04 


0.063 
0.068 
0.091 
0.100 


94 
138 
170 
195 


CaCh 


15.16 
14.70 
14.82 
14.70 


Ca^04 


0.110 
0.071 
0.031 
0.622 


(Tilden  and  Shenstone,  /.  c.) 


SolubiUty  in  CaCl,-hAq  at  25** 


g.  per  1.  of  solution 

g.  per  1.  of  solution 

CaCli 

CaS04 

CaClj 

Ca804 

0.00 

7.49 

11.96 

25.77 

32.05 

2.06 
1.24 
1.18 
1.10 
1.08 

51.53 

97.02 

192.71 

280.30 

367.85 

1.02 
0.84 
0.47 
0.20 
0.03 

(Cameron  and  Seidell,  J.  phys.  Ch.  1901,  6. 
643.) 


1000  pts.  of  1%  CaCL-fAq,  dissolve 
1.1414  pts.  CaS04:  40%  CaCl.,  0.2130  pts. 
CaS04.    (Orloff,  Chem.  80c.   1903,  84,  (2) 

211.)  Digitized  by  V^OOgie   . 
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Solubility  in  CaOjHj+Aq  at  25''. 


G.  CaS04    G.  CftO 
per  I.  per  I. 


0.0 

0.391 

0.666 

0.955 

1.214 

1.588 

1.634 

1.722 

1.853 

1.918 

2.030 

2.126 


1.166 
1.141 
1.150 
1.215 
1.242 
1.222 
0.939 
0.611 
0.349 
0.176 
0.062 
0.0 


Solid  phaae 


Ca(OH), 


Ca(OH),  and  CaSO*,  2H,0 
CaS04,  2H,0 


(Cameron  and  Bell,  J.  Am.  Chem.  Soc.  1906, 
28.  1221.) 


MgCl,-fAq. 

Sol.  in  324  pta.  MgCli-f  Aq  (34.1%  MgCl,) 
at  19*^.    (Kareten.) 

1  g.  CaS04  is  sol.  in  146  ccm.  V»  sat.  MgCli 
^-Aqatl3.6^    (Fassbender.) 

1  1.  V.sat.  MgCli-fAq  dissolves  6.83  g. 
CaS04H-2H,0  at  13.5^    (Droeze.) 


Solubility  of  CaS04  in  MgCli+Aq. 

t» 

%  MgCI, 

%  CaS04 

9 
39 

80 

19.7 
11.1 
9.99 

0.765 
2.744 
1.038 

(Tilden  and  Shenstone,  L  c.) 


Solubility  in  MgCli+Aq  at  26* 


g.  per  1.  of  solution 


MgClj    CaSO«      H«0 


0.0 

8.50 

19.18 

46.64 


2.08 
4.26 
5.69 
7.59 


997.9 
996.5 
994.5 
989.1 


g.  per  1.  of  solution 


MgCIj     CaS04       HfO 


121.38 
206.98 
337.0 
441.0 


8.62 
6.57 
2.77 
1.39 


972.2 
949.9 
908.7 
878.6 


(Cameron  and  Seidell,  J.  phjrs.  Ch.  1901, 
6.  645.) 


1 1.  sat.  MgCls+Aq  at  25''  containing  476.5 
g.  MgCls  dissolves  1 .09  g.  CaSO^.  (Cameron 
and  Brown,  J.  phys.  Ch.  1906,  9.  214.) 

NH4N0,H-Aq. 

1  g.  CaS04  is  sol.  in  320  ccm.  sat.  NH4NO8 
-hAq  at  8-9'';  in  54  ccm.  V»  sat.  NH4NO,+ 
Aq  at  13.5**;  in  103  ccm.  V«7  8at.  NH4N0i-hAq 
at  13.5°.    (Fas8l)ender.) 


Solubility   of    CaS04    in    NH4N0i-f-Aq  at 
25**. 


G.  NH4N0i  per  1. 

G.  CafiO*  per  L 

10 

3.18 

25 

3.93 

55 

5.80 

100 

7.65 

150 

8-88 

200 

9.85 

300. 

10.80 

400 

11  40 

550 

12.02 

750 

12.20 

1000 

11.81 

1200 

11.10 

1400 

10.02 

saturated 

7.55 

(Cameron  and  Brown,  J. 

phys.  Chem.  1905, 

9.  213.) 

Ca(NO.).+Aq. 
Solubility   of   CaS04   in   Ca(XO,),+Aq  at 
25^ 


Weight  of  1000  oc. 
of  solution 


998.1 
1013.8 
1031.7 
1067.3 
1136.9 
1203.5 
1265.6 
1328.1 
1352.0 


Ca(NOi)s  per  1. 


0 
25 
50 
100 
200 
300 
400 
500 
544 


G. 

C«S04perL 


2.084 
1.238 


196 
134 
929 
750 
569 
403 


0  346 


(Seidell  and  Smith,  J.  phys.  Chem.  190i,  6. 

498.) 


Mg(NO,),+Aq. 

Solubility  of  CaS04  in 
25°. 


Mg(NO,)«+Aq  »t 


Weight  of  1000  cc. 
of  solution  grams 


998.1 
1020.5 
1039.8 
1078.6 
1149.8 
1219.0 
1282.1 
1355.3 


G.  Mg(NOi)f 
perl. 


0 
25 
50 
100 
200 
300 
400 
514 


G.  C«SOi 

perL 


2.084 

5.772 

7.884 

9.920 

13.340 

14.000 

14.683 

15  040 


(Seidell  and  Smith,  J.  phys,  Chem, 
497.) 


1904,6. 


1  1.  sat.  Mff(NOt)s+Aq  at  25*  oootsiuDC 
615.1  g.  Mg(NOt)s  dissolves  15.26  C  Oi90^ 


(Cameron  and  Brown,  J 

214.)  Digitized  by  V^O 
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KNO,-fAq. 

1  f .  CaS04  is  sol.  in  94  com.  sat.  KNOi 
Aq  at  13.5**;  in  82  ccm.  sat.  KNOi+Aq 
16.5*';  in  68  ccm.  nearly  sat.  KNO|-f  Aq 
20*".    (Fassbender.) 

Solubility  in  KNO,-f  Aq  at  25*^. 


Wt.  of  1000  ccm. 

G.  KNOa 

G.  Ca80« 

of  solution  grams 

pert 

perl. 

998.1 

0.0 

2.084 

1008.1 

12.5 

3.284 

1015.4 

25.0 

4.080 

1032.1 

50.0 

5.255 

1032.5 

100.0 

6.855 

1092.4 

150.0 

7.907 

1122.4 

200.0 

8.688 

1153.9 

260.0 

6.278 
*     12.112 

*  Probably  due  to  formation  of  double  salt 
of  calcium  and  potassium  sulphates, 
CaK,(S04)t-hH^. 

(Seidell  and  Smith,  J.  phys.  Chem.  1908.  8. 
496.) 

NaNO,+Aq. 

1  g.  CaSOi  18  sol.  in  92  ccm.  sat.  NaNOi+ 
Aq  at  8.5**:  in  318  ccm.  Vs  sat.  NaNO,+ 
Aq  at  13.5^.    (Fassbender.) 

100  com.  sat.  NaNOi+Aq  dissolve  1.086  g. 
CaSO«-f  2H.0;  100  ccm.  Vs  sat.  NaNO.-f 
Aq  dissolve  0.314  g.  CaS04+2HaO.  (Droeze, 
B,  10.  338.) 

Solubility  in  NaNO,-hAq  at  25*^. 


Wi.  of  1000  ccm. 

G.  NaNO. 

G.  CaSOi 

of  solution  grams 

perl. 

perl. 

998.1 

0 

2.084 

1016.3 

25 

4.252 

io:j4.o 

50 

5.500 

ia58.4 

100 

7.100 

113:5.6 

200 

8.790 

1191.6 

300 

9.282 

1363.9 

600 

7.886 

1390.4 

655 

7.238 

Seidell  and  Smith,  J.  phys.  Chem.  1904,  8. 
495.) 

1  L  aat.  NaNOj-f  Aq  at  25%  containing 
58.4  g.  NaNO,,  dissolves'  6.52  g.  CaSO*. 
I^am^ron  and  Brown,  J.  phys.  Ch.  1905,  9. 
14.) 

Solubility  in  KBr+Aq  at  21**. 


i,  KBr 
p^r  1- 

G.  CaSO* 
perl. 

G.  KBr 
perl. 

G.  CaSOiperl. 

O 
lO 
20 
4i} 
HO 

2.05 

3.1 

3.6 

4.5 

5.2 

5.9 

100 
125 
150 
200 
250 

6.3 
6.7 
7.0 
7.3 
Double  salt. 

KCl-fAq. 

1  g.  CaSOi  is  sol.  in  162  ccm.  sat.  KCl+Aq 
at  8*;  in  296  ccm.  V»  sat.  KCl-fAq  at  9*. 

SolubiHty  in  KCl+Aq  at  21  ^ 


g.  per  1. 

g.  per  1. 

KCl 

CaS04 

KCl 

CaS04 

0 
10 
20 
40 

2.05 

3.6 

4.5 

5.8 

60 

80 

100 

125 

6.6 

7.2 

7.5 

Double  Salt 

(Ditte,  A.  ch.  1898,  (7)  14  294. 


Solubility  in  KI+Aq  at  21° 


G.  Kl 
per  1. 


0 
10 
20 
40 
60 
80 


G.  CaS04 
per  1. 


2.05 

2.8 

3.2 

3.9 

4.5 

4.85 


G.  KI 

perl. 


100 
125 
150 
200 
250 
300 


G.  CaSO*  per  1. 


5.1 
5.45 
5.8 
5.95 
6.00 
Double  salt. 


(l^tie,  A.  ch.  1898,  (7)  14.  294.) 


(Ditte,  I  c.) 


NaCl+Aq. 

Sol.  m  122  pts.  sat.  NaCl-hAq.    (Anthou.) 

Insol.  in  sat.  NaCl+Aq,  but  more  sol.  in 
dil.  NaCl+Aq  than  in  HjO.  Ma.\imum 
solubility  in  NaCl+Aq  is  when  the  sp.  gr.  is 
1.033. 

1  g.  CaS04  is  sol.  in  147  ccm.  of  sat.  NaCH 
Aq  at  8.5°;  in  150  ccm.  of  sat.  NaCl-f  Aq  at 
13..5%'  in  149  ccm.  of  Vi  sat.  NaCl-hAq  at 
13.5'';  in  244  ccm.  of  V*  sat.  NaCl+Aq  at 
13.5^    (Fassbender.) 

100  ccm.  sat.  XaCl+Aq  dissolve  0.6785  g. 
CaS04+2HaO  at  8.5**;  0.6665  g.  CaS04-f- 
2H2O  at  13.5^  100  ccm.  »/,  sat.  XaCl+Aq 
dissolve  0.671  g.  CaS04-h2H20  at  13.5°; 
Vs  sat.  NaCl-f-Aq^dissolve  0.40S5  g.  CaS04H- 
2H2O  at  13.5°.    (Droeze.) 


Solubility  of  CaSO*  in  NaCl+Aq  at  t° 


t** 

NaCl 

Ca804 

I** 

NaCI 

Ca^b* 

20 

19.90 

0.823 

130 

19.92 

0.392 

44 

19.93 

0.830 

165 

20.04 

0.250 

67 

19.95 

0.832 

169 

20.05 

0.244 

85 

19.90 

0.823 

179 

20.10 

0.229 

101 

20.08 

0.682 

225 

21.00 

0.178 

(Tilden    and    Shenstone,    Roy^iJoc.^Prr^ 
88.331.)y^C)Ogie 
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A.I  — «il  at  t  . 


7  ^    )  7360 
^  0  4S©1 

^  t«>  0  6299 


>a.         Pto. 


:4  *0  0  820 
^  1»>  0.734 
^.^    0.709 


..lAtje*. 


wt.  of 


1  cc. 


-^ 

x» 

:  12 

1.1196 

■X. 

^ 

s  79 

1.1488 

•>, 

' 

f>  .V) 

1.1707 

^1 

*4* 

3  72 

1.2034 

/      V^*«15*. 


^^  X*Ct  per  I. 


06 

1  1 

5  1 

10  6 

31  1 

51.4 

139-9 


'tSiU.  i.  559.) 
Vv|  at  26^ 


vVJ*.V  w  100  g.  HfO 


v<*» 


0  2126 
0-6886 
0  7581 
0  7575 
0  7605 
0.7439 
0-7219 
0  6515 


^U.*.  VV  1901.  5.  564.) 


Sotubility  in  NaCl+Aq. 


ao» 

sar 

W 

sy 

7- 

k 

h 

ii 

^1 

^l 

ii 

o 

O 

C 

o 

o 

o 

o 

O 

0.5 

2.5 

0.5 

2.3 

0.5 

2.2 

0.02.07 

10.3 

3.6 

1.1 

2.4 

10.0 

3.4 

1.0 

2.18 

30.3 

5.0 

5.0 

2.9 

29.6 

4.9 

5.02.65 

47.3 

6.1 

10.1 

3.5 

48.8 

5.8 

10.1 

3.30 

73.4 

6.9 

29.6 

5.0 

132.7 

7.4 

29.54.68 

126.9 

7.3 

48.3 

5.8 

195.0 

7.6 

48.8 

5.54 

192.4 

7.7 

75.7 

6.6 

74.96  23 

131.6 

7.1 

128.7 

7.00 

... 

195.9 

7.4 

195.1 

7.15 

(Cameron,  J.  phys.  CSi.  1901,  6.  562.) 

1 1.  sat.  NaQ+Aq  at  25**  oontaining  318.3 
g.  NaCl  disBolyes  5.52  g.  CaSO«.  (Cameron 
and  Brown,  J.  phys.  Ch.  1905,  9.  214.) 

Solubility  in  NaQ+Aq. 


G.  NaCI  per  I. 
of  NaCl+Aq 


0.0 
2.925 
5.850 
11.70 
14.62 
29.25 
58.50 
87.75 

102.3 

117.0 

131.6 

146.2 

160.8 

175.6 

204.7 

234.0 

263.2 

292.6 


G.  •nhydious  CeSO«  diaeotvcd 
per  litre 


at  U" 


1.70 

2.32 

.79 

.41 


.40 
.72 
6.58 
6.90 
7.10 
7.20 
7.10 
7.00 
6.80 
6.30 
5.90 
5.50 
5.30 


at  20* 


2.10 
2.70 
3.15 
3.75 
4.00 
4.70 
6.00 
6.85 
7.15 
7.30 
7.30 
7.13 
7.05 
6.80 
6.30 
5.9a 
5.52 
5.30 


(d'Anselme,  Bull.  Soc.  1903,  (3)  89.  3T3. : 


Solubility  in 

NaCl-hAq. 

G.  NaCI  in 
100  cc.  solution 

O.  Ca^«+2t£,0 

o.co 

0.200  g. 

2.44  g. 

0.635g. 

4.77  g. 

•0.826  g. 

9.50  g. 

1.056  k. 

14.22  g. 

I.IOTV^ 

23.15g. 

1.276  ^ 

31.30  g. 

1.583   i^ 

(Cloe«, 
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Solubility  in  NaCl-f  Aq  at  t**. 

""i  a  sat.  solution  of  NaCl  is  shaken 

^mixture  of  solid  NaCl  and  CaS04+ 

the  calcium  sulphate  dissolved^  cal- 

from  the  amoimt  of  CaO  in  solution,  is 

peater  than  that  calculated  from  the 

ic  acid  in  solution.    Similar  results  are 

-jd  when  solid  calcium  sulphate  alone  \b 

with  a  sat.  solution  of  NaCl. 


.i3»-: 


i 
J 


In  100  g.  of  the  solution 


a 


16.253 
15.920 
15.967 
16.123 
16.270 
16.324 
16.361 
16.459 
16.486 
16.524 
16.670 
17.128 


CaSOi  oalo.    CaSOi  calo. 
from  CaO  '     from  SOi 


0.4464 
0.4477 
0.4609 
0.4938 
0.5093 
0.5305 

o!5435 
0.5578 
0.5603 
0.5399 
0.4066 


0.4334 
0.4426 
0.4542 
0.4730 
0.4832 
0.5047 
0.5091 
0.3749 
0.3631 
0.3587 
0.3519 
0.3414 


.(Arth,  Bull.  Soc.  1906,  (3)  80.  780.) 

^^Ithin  a  temp,  range  from  25''-^''  CaS04 

— 1—^4  forms  no  double  salt  in  solutions  of 

'     9.  At  an>r  concentration  with  respect  to 

;        latt^  maximum  solubility  ooours  with  155 

.  TaCl  per  1.  and  amounts  to  7.3  g.  CaS04  at 

/  (Cameron,  J.  phys.  Chem.  1907,  11. 

/'     '  •) 

^  Sw  aUo  undtf  Gypsum,  p.  653. 

'  ability  of  CaS04  in  NaCl+Aq  in  contact 
:  with  solid  Ca(HCOi),. 


G.  CaflOi 

O.  Ca(HCO.), 

G.  NaCl 

pert 

perL 

perl. 

N     1.9298 

0.0603 

0.000 

2.7200 

0.0724 

3.628 

3.4460 

0.0885. 

11.490 

6.1560 

0.1006 

39.620 

6.4240 

0.0603 

79.520 

-   5.2720 

0.0563 

121.900 

'    4.7860 

0.0482 

193.800 

4  4620 

0.0402 

267.600 

-Oameron  and  Seidell,  J.  phys.  Chem.  1901, 
6.  653.) 

(XH4),S04+Aq. 

Sol.  in  287  pts.  (NH4),S04+Aq  (1:4). 
(Fresenius,  Z.  anal.  30.  593.) 
-^g.  CaS04  is  sol.  in  327  ccm.  (NH4)3S04 
i^  at  9^  in  369  ccm.  V?  sat.  (NH4)jS044- 
J^  :4X  13.5**.  (Fassbender.) 
^'  ahibility  in  sat.  (NH4)jS04,  or  NaiSO*  is 
jiame  as  in  H/).    (Droeze,  B.  10.  330.) 


SolubUity  in  (NH4),S04+Aq  at  25*. 


g.  per  1.  solution 


X 


0.00 

0.129 

0.258 

0.821 

1.643 

3.287 


0.2Q8 
0.204 
0.199 
0.181 
0.166 
0.154 


wt.  of 
100  00. 
solution 


99.91 
99.91 
99.92 
99.95 
99.99 
100.10 


g.  perl. 


Z 


6.575 
13.15 
26.30 
84.9 

169.8 

339.6 


wt.of 
100  CO. 
solution 


0.144 
0.146 
0.162 
0.233 
0.333 
0.450 


100.36 
100.82 
101.76 
105.34 
110.32 
119.16 


(SulUvan,  J.  Am.  Chem.  Soc.  1905,  27.  529.) 
Solubility  in  (NH4)tS04+Aq  at  50^ 


8p.gr. 


1.0026 
1.0113 
1.0440 
1.0819 
1.1108 
1.1385 
1.1653 
1.1972 
1.1964 
1.2043 
1.2187 
1.2437 
1.2480 
1.2502 
1.2508 
1.2510 


(NH4;tS04 
perl. 


0 
15.65 
30.67 
91.6 
160.4 
221.6 
280.6 
340.6 
415.6 
416.5 
428.4 
479.4 
530.8 
558.0 
564.7  • 
566.0 
566.7 


Cali04 
per  1. 


2.168 

1.609 

1.750 

2.542 

3.402 

4.068 

4.690 

5.084 

5.336 

5.354 

4.632 

3.524 

2.152 

1.986 

1.98 

1.08 

0 


Solid  phase 


CaS04+2H«0 


CaS04.  (NH4)i804  + 
2HtO 


(NH4)f804 


(BeU  and  Taber,  J.  phvs.  Chem.  1906,  10. 
SolubiUty  of  CaS04  in  (NH4)g304+Aq  at  f. 


Exo«Bs  of  (NH«)a804 


6 

40. 

58 

78 

100 


0.1529 
0.1569 
0.1662 
0.1968 
0.2546 


Excess  of  CaS04 


X 

z 


41.82 
44.55 
46.07 
47.51 
49.45 


3 
31 
60 
75 
80 
84 
100 


0.3782 
0.4070 
0.5083 
0.5898 
0.6108 
0.5725 
0.4895 


36.62 
35.60 
34.97 
34.86 
34.88 
32.40 
25.97 


(Barre,  C.  R.  1909, 148.  1605.) 

The  solubility  of  CaS04  in  HtO  is  oonsida^- 
ably  increased  by  the  presence  of  (NHi)^304 
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but  decreased  by  the  pres^oe  of  KsSO«. 
(Barre,  C.  R.  1909, 148. 1606.) 


CuS04+Aq. 

Solubility  in  CuSOi+Aq  at  25** 


Sp.  gr.  of  the 

g.  CuSOi 

g.  CaS04 

solution  25*'/25° 

perl. 

perl. 

1.002 

1.144 

2.068 

1.005 

3.564 

1.986 

1.007 

6.048 

1.944 

1.009 

7.279 

1.858 

1.016 

14.814 

1.760 

1.021 

19.729 

1.736 

1.030 

29.543 

1.688 

1.041 

39.407 

1.718 

1.051 

49.382 

1.744 

1.061 

58.880 

1.782 

1.098 

97.950 

1.931 

1.146 

146.725 

2.048 

1.192 

196.021 

2.076 

1.218 

224.916 

2.088 

(BeU  and  Taber,  J.  phys.  Ch.  1907, 11.  637.) 


MgSOi+Aq. 

Insol.  in  sat.  MgSOi-hAq. 

1  K.  CaSOi  is  sol.  in  1162  ccm.  Vio  sat. 
MgS04  4-Aq  at  13.5^  (Fassbender,  B.  9. 
1360.) 

I  Sol.  in  635  pts.  sat.  MgSO^-f-Aq  at  19°. 
(Karsten.) 

Absolutely  insol.  in  sat.  MgS04-f-Aq,  and 
pptd.  from  aqueous  solution  by  the  addition 
of  MgS04.    (Droeze,  B.  10.  340.) 

1  1.  Vio  sat.  MgS04H-Aq  dissolves  0.86  g. 
CaS04-h2H20.    (Droeze.) 


Solubility  in  MgS04+Aq  at  25 

o 

g.  per  1. 

Sp.  gr. 

g.  per  1. 

Sp.  gr. 

at 

25<'/25'» 

at 

MgSO« 

CaS04 

MgS04 

CaS04 

25°/25<» 

0.0 

2.046 

1.0032 

149.67 

1.597 

1.1377 

3.20 

1.620 

1.0055 

165.7 

1.549 

1.1479 

6.39 

1.507 

1.0090 

171.2 

1.474 

1.1537 

10.64 

1.471 

1.0118 

198.8 

1.422 

1.1813 

21.36 

1.478 

1.0226 

232.1 

1.254 

1.2095 

42.68 

1.558 

l.(M19 

265. 6 

1.070 

1.2382 

64.14 

1.608 

1.0626 

298.0 

1.860 

1.2624 

85.67 

1.617 

1.0833 

330.6 

0.647 

1.2877 

128.28 

1.627 

1.1190 

355.0 

0.501 

1.3023 

(Cameron  and  BeU,  J.  phys.  Ch.  1906,  10. 
210.) 

K,S04+Aq. 

1  g.  CaS04 18  sol.  in  2325  ccm.  sat.  KtS04+ 
Aq.  at  13.6*;  in  664  ccm.  V*  sat.  K^4+Aq 
at  13.6.* 


Solubility  in  K,S04H-Aq  at  25°. 


g.  perl. 


K,S04 


0.0 

4.88 

5.09 

9.85 

19.57 

28.35 

30.66 

32.47* 


Ca804 


2.08 
1.60 
1.56 
1.45 
1.49 
1.55 
1.57 
1.58 


wt.  of  1  cc  of 
solution 


0.9981 

1.0036 

1.0038 

1.0075 

0.151 

1.0229 

1.0236 


*SoUd  phase  syngenite. 
(Cameron  and  Breazeale,  J.phys.  Ch.  1904,  8. 
335.) 

Solubility  in  K,S04+Aq.  at  25°. 
Li  1000  g.  of  the  solution 

mole  KsS04  mole  CaS04 

3.223  0.223 

(D'Ans,  Z.  anorg.  1909,  62.  151.) 

Solubility  of  CaSQ4  in  KaS044-Aq  at  t°. 

Excess  of  Kt804  Excess  of  C»S04 


0 
18 
51 
80 
99 


o 


0.1296 
0.1531 
0.1754 
0.1922 
0.1980 


o 


2.00 
2.79 
4.21 
5.00 
5.39 


o 


G 


0.0229 
0.0271 
0.0300 
0.0349 
0.0371 


6.99 

9.81 

14.18 

17.55 

19.70 


(Barre,  C.  R.  1909,  148.  1606.) 

Ag,S04+Aq. 

1  1.  of  the  solution  contains  2.31  g.  CaS04 
+7.23  g.  AgiS04=9.64  g.  mixed  salts  at  17*. 
Sp.  gr.  =  1.0083. 

1 1.  of  the  solution  contains  2.61  g.  CaS04+ 
8.11  g.  AgsS04  =  10.72  g.  mixed  salts  at  25*. 
Sp.  gr.  =  1.010.  (Euler,  Z.  phys.  Ch.  1904, 
49.  313.) 

Xa2804-hAq. 

1  g.  Ca804  is  sol.  in  398  ccm.  sat.  Naai>04-r 
Aq  at  10.5^ 

Solubility  of  CaS04  in  Na,S04-hAq  at  2r 


G.  CaS04  per  1. 

G.  NajS04  per  1. 

2.084 

0.000 

1.583 

2.771 

1.433 

13.820 

1.408 

16.360 

1.569 

39.310 

1.841 

77.320 

2.185 

133.00 

2.414 

193.800 

♦2.578 

♦222.580 

♦Both  Ca8(-)4  and  NajS04  as  sohd  pha 
contact  with  the  solution. 
(Cameron  and  Seidell,  J.  phys.  Chem.  1901,  S. 
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Soltibility  in  NajSO^+Aq  at  25^ 


wt.  of  1000  ccm. 
of  solution  sraiUB 

g.  Na,S04  per  1. 

g.  CaS04  per  L 

1001.26 

2.390 

1.650 

1007.59 

9.535 

1.457 

1011.45 

14.132 

1.388 

1020.40 

24.369 

1.471 

1031.48 

36.979 

1.563 

1039.12 

46.150 

1.650 

1079.47 

94.220 

1.980 

1096.47 

115.084 

2.096 

1142.66 

146.612 

2.234 

1176.47 

205.105 

2.503 

1212.00 

257.100 

2.650 

(Cameron   and   Breazeale,   J.   phys.   Chero. 
1904,  8.  340.) 

1  1.  sat.  NaiSOi+Aq  at  25""  oontaining 
254.09,  Na,S04  diasolvee  2.58  ff.  CaS04.. 
(Cameron  and  Brown,  J.  phys.  Cn.  1905,  9 
214.) 

Hydration  is  retarded  by  dil.  solutions 
and  acoelorated  by  oonc.  solution  of  sodium, 
potassium,  ammonium  and  magnesium  sul- 
phates. (Rohland,  Z.  Elektrochem.  1908, 
14-  422.) 

More  than  10  times  as  much  CaSOt  dis- 
solves in  sat.  NatStOt + Aq  as  in  HsO.    (Diehl. 

Lisol.  in  alcohol,  of  0.905  sp.  gr.  or  less. 
(Anthon.  J.  pr.  14.  125.) 

Solubility  in  10%  alcohol =0.0970  ^. 
CaS04  per  100  g.  solution.  (Magnanim, 
Gaix.  Ch.  it.  1901.  31.  (2)  544.) 

Sol.  in  dil.  alcoholic  solutions  of  NH4N0t, 
KNO,,  NaNO,,  NH4CI,  KCl,  and  NaCl. 
(Margueritte,  C.  R.  88.  308.) 

Sol.  to  consid^^le  extent  in  NHiCsHsOs 
-f-  Aq,  especially  if  freshly  pptd.  More  sol. 
in  NH4CiH«0s+Aq  than  m  NH4C1+Aq. 
(Wg>pai,  J.  pr.  11.  182.) 

More  sol.  in  NH4CsH^s+Aq  than  in  other 
XH,  salts.    (Cohn,  J.  pr.  (2)  86.  43.) 

More  sol.  in  NaCtHiO,+Aq  or  KCl+Aq 
than  in  HA    (Mulder.) 

Solubility  in  N/200  potassium  hydrogen 
tartrate +Aq- 0.2323  g.  CaS04  per  100  g. 
solution.  (Magnanini,  Gazz.  ch.  it.  1901, 81. 
(2)  544.) 

72.61  millimols.  per  1.  of  CaS04+2H,0  are 
sol.  at  25°  in  ammonium  citrate -|-Aq  (con- 
centration »>  0.5  millimols.  per  1.) 

36.39  millimols  per  1.  of  CaS04+2HiO  are 
soL  at  25°  in  sodium  citrate +Aq.  (Con- 
centration» 0.25  millimols  per  1.  (Rindell, 
Z.  phys.  Ch.  1910,  70.  452.) 

100  pts.  glycerine  dissolve  0.957  pt.  CaS04 
-|-2Hx6,  and  solubility  increases  with  the 
temp.    (Assdin,  C.  R.  76.  884.) 

100  g.  glycerine  (sp.  gr.  1.256)  dissolve 
5.17  g.  C5S04  at  15-16°.  (Ossendowski, 
Pharm.  J.  1907,  79.  575.) 

Sohibility  in  10%  alcoholic  N/200 
KHC,H404+Aq -0.0866  g.  CaS04  per  100 
g.  tcJution. 


Solubility  in  N/200  KHCtH40t-|-Aq-h 
5%  tartaric  acid -0.2556  g.  CaS04  per  100 
g.  solution. 

Solubility  in  10%  alcoholic  N/400 
KHCtH406+5%  tartaric  acid =0.1086  g. 
CaS04  in  100  g.  solution.    (Magnanini.) 

Insol.  in  methyl  acetate.     (Naumann,  B. 

1909,  42.  3790);  ethylacetate.    (Naumann,  B. 

1910,  48.  314.) 

Solubility  in  sugar -|-Aq  at  t°. 


0 
10 
20 
27 
35 
42 
49 
55 


G.  CaS04  dissolved  in  1  1.  sugar  solutions 


30" 


2.041 
1.808 
1.550 
1.263 
1.030 


40* 


2.157 
1.730 
1.652 
1.438 
1.050 

0^564 
0.486 


60« 


1.730 
1.730 
1.419 
k361 
1.088 
0.777 
0.739 
0.505 


60» 


1.730 
1.574 
1.380 
1.283 
1.108 
0.816 
0.564 
0.486 


70* 


1.652 
1.574 
1.419 
1.283 
0.914 
0.855 
0.603 
0.369 


80* 


1.710 
1.613 
1.263 
0.972 

o!729 
0.486 
0.330 


(Stolle,  Z.  Ver.  Zuckerind,    1900,  60.  331). 

Min.  Anhydrite. 

-f  2H,0.    Min.  Gyp  mm. 

Gypsum.  A  sat.  aq.  solution  of  gypsum 
of  particles  not  less  than  2fi  contains  2.085  g. 
CaS04  per  litre  at  25°. 

A  sat.  aq.  solution  of  gypsum  of  particles 
not  smaller  than  0.3m  contams  2.476  g.  CaS04 
per  liter  at  25°.  (m- 0.0001  cm.)  (Hulett 
and  Allen,  Z.  phys.  Ch.  1901,  87.  391  and 
393.) 

Solubility  in  HtO  at  t°. 


t° 

g.  CaS04  in  100 

ccm.  of  the 

solution 

Density  of  the 
solution  at  t® 

0 

0.17500 

1.001970 

10 

0.192S5 

1.001727 

18 

0.20160 

1.000590 

25 

0.20805 

0.999109 

30 

0.2)9)5 

0.997891 

35 

0.219m 

0.996122 

40 

0.20970 

0.994390 

45 

0.208:^5 

0.992,370 

55 

0.20095 

0.987960 

65.3 

0.19320 

0.9825^)0 

75 

0.18475 

0.977724 

100 

0.16195 

(Hulett  and  Allen,  J.  Am.  Chem.  Soc.  1902, 
24.  674.) 

1  1.  H,0  dissolves  2.13  g.  CaS04+2H,0  at 
25°.    (Euler,  Z.  phys.  Ch.  1904,  49.  314.) 

2023  mg.  are  oissolved  in  1 1.  of  sat.  solution 
at  18°.  (KoWrausch,  Z.  phys.  Ch.  1908,  64. 
168.) 

1  1.  H,0  dissolves  2.267  g.  CaS04+2H,0 
at  0°;  2.684  g.  at  35°;  2.662  g.  at  60°:  and 
2.155  g.  at  100°.     (Cavazzi,  CLjCp,l?05,  L 
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1  1.  HtO  disBolves  29.5  milliequiyalento  at 
18*:  30  at  60';  23.3  at  lOO'.  (Melcher,  J. 
Am.  Chem.  Soc.  1910,  82.  63.) 

See  also  under  CaSOi. 

Solubility  of  pulverized  ^rpsum  in  NaCl+Aq 
at  23T 


Grama  gypsum 

G.  NaCl  per  1. 

O.  O18O4  per  L 

2.99 

0.99 

2.37 

3.82 

4.95 

3.02 

4.48 

10.40 

3.54 

6.31 

30.19 

4.97 

7.51 

49.17 

5.94 

8.53 

75.58 

6.74 

9.42 

129.50 

7.50 

9.17 

197.20 

7.25 

8.88 

229.7^ 

7.03 

7.19 

306.40 

5.68 

6.79 

315.55 

5.37 

(Cameron,  J.  phys.  Chem.  1901,  i.  559.)  . 
See  also  under  CaSOi. 

4-  HHiO.  Plaster  of  Paris  contains  MH,0 
according  to  Chatelier  (C.  C.  1889,  1.  203). 

Caldum  hydrogen  sulphate,  CaHs(S04)t. 

100  pts.  HjSOi  of  1.82  sp.  grf  dissolve  about 
2  pts.  CaS04;  100  pts.  fuming  HsS04  dissolve 
10.17  pte.  CaS04  (Struve,  Z.  anal.  9.  34):  100 
pts.  H,S04  dissolve  2.5  pte.  CaS04  (Lies- 
Bodart  and  Jacquemin,  C.  R.  46.  1206); 
CaS04  is  precipitated  by  HiO  from  H,S04 
solution. 

100  pte.  boiling  HjS04  dissolve  10  pte. 
CaS04.    (Schulta,  Pogg.  138.  137.) 

SolubiUty  of  CaS04  in  H,S04+Aq. 


wt.  of  1000 

ocm.  of 

solution  at 

2S*» 


999.1067 
1002.493 
1002.553 
1005.091 
1009.787 
1030.151 
1043.470 
1075.613 

1113.392 
1141.755 
1168.143 


g.  H>S04 
per  1. 


0.00 

0.48 

4.87 

8.11 

16.22 

48.67 

75.00 

97.35 

146.01 

194.70 

243.35 

292.02 


g.  CaS04  per  1.  at 


25" 


2.126 
2.128 
2.144 
2.203 
2.382 
2.727 
2.841 
2.779 
2.571 
2.313 
1.901 
1.541 


35*> 


209 
451 


3.397 


606 
150 


43'» 


2.145 
2.236 
2.456 
2.760 
3.116 
3.843 
4.146 

4!i39 
3.551 
2.959 
2.481 


(Cameron  and   Brea«eale,   J',   phys.   Chem. 
1903,  7.  574.) 

100  pte.  hot  oonc.  HsS04  dissolve  approx. 
10  pte.  CaS04.  (Rohland,  Z.  anoig.  1910,  66. 
206.) 

Deoomp.  by  HtO. 


Caldum  hexdhjdiogeD.  sulphate,  CaH«(S04)i. 
Deoomp.  by  HsO.     (SchulU,  Pogg.  W. 
137.) 

Caldum  capric  potassiam  sulphate. 
Ca,K,Cu(S04)4+2H,0. 
(D'Ana,  B.  1908,  41.  1778.) 

Caldum  macneshmi  jpotassiam  sulphite, 
2CaS04,  MgS04,  Ki304+2H<0. 

Min.  PdyhaliU.  Sol.  in  H|0  with  rmiat 
of  CaS04. 

4CaS04.  MgS04,  K,S04+2HjO.  Min. 
KrugUe,    Deoomp.  oy  HsO. 

Caldum  potasshim  sulphate,  CaKa(S04)t+ 
HiO. 

Min.  SynoenUe,  Sol.  in  400  pts.  H|0. 
(Zepharovitch.)  Leas  sol  than  K^4. 
Deoomp.  by  heating  with  separation  of  OSOt 
Deoomp.  by  HsO  until  25  c.  KsSO^  aze  dis- 
solved m  a  litre,  after  which  ttoe  is  no  de 
composition.    (Ditte,  C.  R.  84. 86.) 

Easily  soL  in  dil.  acids.    (Phillips.) 


'  syngenit 
K»S04-+ 


+Aqat26^ 


wt.  of  1000  ccm.     .  vjoTk    ^,  i 
of  solution  gntmii     «'  ^"^^  ^'  ' 


1013.08 
1015.78 
1020.01 
1024.54 
1036.82 
1058.10 
1085.91 


16.31 
19.87 
25.01 
30.83 
46.99 
75.45 
112.87 


g.  CmaO*  pfr  L 


•1.495 
1  529 
1.537 
1  565 
0.810 
0  451 
0.330 


•In    first    four    determinations    syugeDiie 
completely  decomposed. 
(Cameron   and    Breazeale,   J.    ph^'s.  Ghent 
1904,  8.  339.) 

This  double  salt  is  stable  between  0"  aod 
99^  in  the  presence  of  an  excess  of  etther 
CaS04  or  KsS04.  In  this  temp,  interval  the 
double  sulphate,  2CaS04,  KsS04.  3HsO  de- 
scribed by  Ditte  (C.  R.  84,  867)  does  not 
exist.    (Barre,  C.  R.  1909.  148.  1607.) 

CasKs(S04)t+3HsO.  Deoomp.  b^  tM 
H,0.    (Ditte,  C.  R.  84,  867.) 

5CaS04.  KsS04+HsO.  Slowly  deeomp. 
by  HsO.  (van't  Hoflf  and  Oeiger,  B.  A,  B. 
1904.  935.) 

Caldum  potassium  zinc  sulphate, 

Ca,K,Zn(S04)4+2HsO. 

(D'Ans,  B.  1908,  41. 1778.) 

Caldum  rabidium  sulphate,  CaJU>s(804}». 

(D'Ans,  B.  1907,  40.  4913.) 

+3HsO.  Deoomp.  by  HsO.  (Ditte,  C.  R. 
84,  86 ) 

CaRb,(S04)|nfel,p»^  (D-Ans.) 
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Calcium  sodimn  sulpluite,  CaNasCSOOs. 

Min.  Olauberite.  Gradually  sol.  in  HtO, 
but  cr^tals  of  CaS04+2HtO  soon  separate 
out.    (Fritzsche.) 

Insol.  in  alcohol,  and  oonc.  NaCtHtOs+ 
Aq;  decomp.  by  H,0.  (Folkhard,  C.  N.  48. 
6.' 

CaNa4(S04)t+2HiO.  Decomp.  by  H,0. 
(Frit£8che.) 

Caldum  titanium  sulphate,  CaS04,  TiCSOOs. 
Ppt.;  decomp.  by  HsO  giving  titanic  add. 
(Weinland,  Z.  anorg.  1907,  M.  254.) 

Calcium  uranium  sulfdiate. 

Min.  UranochakiU. 

Min.  MediidUe,  Easily  sol.  in  dil.  HC1+ 
Aq. 

Cenms  sulphate,  CesCSOOt. 

Anhydrous  oerous  sulphate  is  much  more 
sol.  in  HtO  than  the  hvorated  salt. 

Easily  sol.  in  cold  HsO  if  added  thereto  in 
small  amoimts.  If  large  amoimt  of  CesCSOi)! 
18  treated  with  a  little  HsO  it  hardens  wiUi 
evolution  of  heat,  and  becomes  very  difficultly 
soluble.  100  pts.  HsO  dissolve  161  pts. 
CetCSOOs  at  0""  and  17.86  pts.  at  19''. 

CesCSOOt+Aq  sat.  in  cold  deposits 
CeiCSOOt  at  75''.  and  only  2.25  pts.  remain  in 
solution  at  100^.  (Jolin,  Bull.  Soo.  (2)  21. 
636.) 

100  pts.  HsO  dissolve  8.31  pts.  Ces(SO«)t  at 
20^;  8.08  pts.  at  45';  4.95  pts.  at  60*;  0.504 
pt.  at  100*.    (Btihrig,  J.  pr.  (2)  12.  240.) 

60  pts.  anhydrous  salt  diasolve  quickly  at 
0-3'  in  100  pts.  HsO. 

At  15**  the  solution  solidifies,  and  the  mother 
liquor  contains  only  27.88%  CesCSOOt.  At 
15^  the  TnftTJTnum  attsiiiable  strenygth  is 
31.62%  CesCSOOt.  (Brauner,  ChemT^c.  58. 
367.) 

100  pts.  HsO  dissolve  10.747  pts.  CesCSOJ, 
at  16*;  9.648  pts.  at  19":  6.949  pts.  at  33'. 

The  solubibty  of  Ces(S04)s  in  HsO  is  dimin- 
ished by  the  addition  of  (NH4)sS04,  K,SO« 
OT  Na,S04.    (Barre,  C.  R.  1910, 151.  872.) 

8p.  gr.  of  Ces(S04)i4-Aq  was  found  to  be  con- 
stant whether  Ces(S04)3  or  Ces(S04)3+ 
8H/!)  was  used.  The  following  results 
were  obtained  at  15°. 


Pu. 
0«s(S04)|to 
100  pu.  HfO 


3.17 
6.11 
8.35 
9.61 
10.55 
11.66 


Sp.gr. 


1.03005 
1.05812 
1.07910 
1.09085 
1.09939 
1.10987 


Pta. 

Cei(804)$  to 

100  pta.  HiO 


12.66 
14.56 
15.64 
21.19 
31.62 


Sp.  gr. 


1.11917 
1 . 13665 
1 . 14623 
1.19640 
1.28778 


(Braimer,  Chem.  Soc.  63.  357.) 


4.6  pts.  Ces(S04)t  dissolve  in   100  pts. 
Hg304.    (Wyrouboflf,  Bull  Soc.  (3)  2.  7460  J 


Solubility  in  (NH4)sS04-f-Aq  at  16'. 

Per  100  pts.  H«0 


(NH4)^04 

Ce,(S04)i 

0.00 

10.747 

3.464 

1.026 

9.323 

0.782 

19.240 

0.748 

29.652 

0.701 

46.616 

0.497 

65.083 

0.194 

63.920 

0.090 

72.838 

0.036 

(Barre,  A.  ch.  1911,  (8)  24.  252.) 


Solubility  in  NasS04H-Aq  at  19'-20'. 


Per  100  pts.  HfO 

Na>S04 

Cet(804)i 

0.00 

9.64 

0.328 

0.637 

0.684 

0.259 

1.091 

0.0937 

1.392 

0.057 

1.699 

0.0303 

2.640 

0.012 

3.589 

0.0065 

5.660 

0.0046 

7.710 

0.0037 

(Barre,  A.  ch.  1911,  (8)  24.  251.) 


Solubility  in  K,804+Aq  at  16*. 


Per  100  pts.  HfO 


K,S04 


0.00 

0.178 

0.510 

0.726 

1.290 


Cej(S04)i 


10.747 
0.956 
0.432 
0.250 
0.0419 


(Barre,  A.  ch.  1911,  (8)  24.  248.) 


+4HsO.    100  g,  HsO  dissolve  at: 
35*     40*      60*     67* 
8.5     6.04    3.43    2.34  g.  Ces(S04),. 

65*     70*    82*    100.5*  bpt.  of  sat.  solution. 
1.883  1.38   1.01    0.43  g.  6e,(S04),. 
(Koppel,  Z.  anorg.  1904,  41.  399.) 
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+5H/). 

100  pts.  HsO  dissolve  pts.  Cej(S04)3  at  t**. 


t° 

Pta.  Cej(SO«)$ 

100 

0.775 

80 

1.70 

60 

3.45 

50 

5.56 

40 

8.20 

(Muthmann  and  Rolig,  Z.  anorg.  1898,  16. 
456.) 

100  g.  HsO  dissolve  at: 
45*         60**  70** 

8.833      3.247      1.929  g.  Cei(SO«),. 

80**         90**         100.5*  bpt.  of  sat.  solution. 
1.207      0.8355      0.469  g.  Ce,(S04)t. 

Muthmann  and  Rolig^s  determinations  are 
inaccurate.    (Koppel.) 

+8H,0.  100  pts.  HtO  dissolve  14.92  pte. 
Cei(S04)i  at  20*  from  Cea(S04)t+8H,0, 
(Jolin.) 

100  pts.  HjO  dissolve  pts.  Ce2(S04)j  at  t*. 


t° 

Pt8. 

Ce,(S04)i 

f 

Pts. 
Ce,(SO«). 

0 
18 
30 

19.10 
17.32 
16.13 

50 
60 
70 

12.48 
9.40 
4.24 

(Muthmann  and  Rolig.) 

100  g.  HsO  dissolve  at: 
0*  16*         20.4* 

10.09      11.06      9.525  g.  Ce,(S04)a, 

30*        40*  50*         60* 

7.388      5.947      4.785      4.064  g.  Ce,(S04).. 

Previous   determinations   are   inaccurate. 
(Koppel,  Z.  anorg.  1904,  41.  395.) 

100  g.  sat.  solution  at  25*  contain  7.60  g. 
anhydrous  salt.    (Wirth,  Z.  anorg.  76.  174.) 

Solubility  in  H2S04-|-Aq  at  25°.    Solid  phase 
Ce2(S04)3-h8H20. 


Normality 

In  100  g.  of  the  liquid  are  dissolved 

H2SO4 

g.  CejOs 

g.  Cei(S04)s 

0 

4.604 

7.60 

0.1 

4.615 

7.618 

1.1 

3.64 

6.00 

2.16 

3.01 

5.018 

4  32 

2.0 

3.301 

6.685 

0.9115 

1.505 

9.68 

0.4339 

0.733 

15.15 

0.145 

0.239 

(Wirth,  Z.  anorg.  1912,  76.  191.) 

4-9Hio.    100  pts.  HjO  dissolve  17.52  pts. 
Ce2(S0«)t  from  CejCSO*)^ 4-9H,0.   (Brauner. 


100  g.  HsO  dissolve  at: 
0*       15*      21*      30*      31.2* 
20.98  11.87  9.725  7.353  7.186  g.  Ce,(SO«),, 

31.6*     45*      50*      60*      65* 
7.164    5.13    4.673    3.88    3.595  g.  Ce,(S04)i. 
(Koppel.) 
-|-12H,0. 
100  pts.  H,0  dissolve  pts.  Ce,(SO«),  at  t'. 


t» 

Pt»,  Cet(804)i 

0 
18 
25 

21.40 
18  44 
16.22 

(Muthmann  and  Rolig,  Z.  anorg.  1898,  16. 
457.) 

100  g.  HsO  dissolve  at: 
0*         18  8*      19.2* 
16.56      17152      17.70  g.  Ce,(S04)»- 
Previous   determinations   are   inaccurate. 
(Koppel.) 

Ceroceric  sulphate,  Ces(S04)s,  2Ce(S0<)s+ 
24H/). 

Deoomp.  by  HjO.  Sol.  in  HCl+Aq  with 
decomp.    (Mendeleiefif,  A.  168.  45.) 

Ce,(804),,  3Ce(S04)t+31H,0.    (Jolin.) 

Ceric  sulphate,  basic,  CeOs,  S0t+2Hs0. 

Very  si.  sol.  in  HjO. 

Sol.  in  2500  pts.  H,0.    (Moeando-.) 

Boiling  H9O  gradually  dissolves  out  HsS04. 
(Erk.) 

Sol.  in  acids. 

8CeO,,  7SO,+12HsO:  8CeOs,  7S0,-|- 
I5H2O;  6CeO,,  5SO,-f5H,0;  4CeO,,  3S0,+ 
7H,0;  and.  3Ce(S04)s,  5Ce(OH)4.     AU  are 
insoL  ppts. 

Ceric  sulphate,  Ce(S04)s. 

Anhydrous.  Very  slowly  soL  in  cold,  more 
rapidly  in  hot  HsO.  When  solution  has  once 
b^un,  almost  unlimited  quantities  may  be 
diiMolved.  Insol.  in  cone.  HjS04.  (Meyer, 
B.  1904,  37.  144.) 

-f  4Hs0.  SoL  in  HjO  with  inmiediate  de- 
comp.   (Rammelsberg.) 

Decomp.  by  HsO.  (Muthmann,  B.  1900, 
33.  1764.) 

Cerous  hydrogen  sulphate,  Ce3(S04)s,  3HsS04. 

Decomp.  by  HsO.    (Wyrouboflf,  Bull  80c. 

(3)  2.  745;  Brauner,  Z.  anorg.  1904,  38.  329.) 

Ceroceric  hydrogen  sulphate,  CesH  (804)4+ 
13H,0. 

Sol.  in  HsO.  Forms  very  supersat.  sohH 
tions. 

Solubility  in  HsS04  decreases  with  increase 
in  concentration  of  the  acid.     (Meyer,  B. 

1904,  37.  146.)Digitizedby^OOglt 
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Cmma  Mtassinm  sulphate,  Ces(S04)s,  KsS04 

SI.  sol.  in  HsO;  insol.  in  sat.  EjSOi+Aq. 
(Cfltidnowicz,  J.  pr.  80.  26.) 

2Cej(S04)a,  3K,S0«.  As  above.  (Her- 
nuuuLJ.  pr.  90.  188.) 

+8H,0.   (Baire,  A.  ch.  1911,  (8)  34.  249.) 

Cej(S04)t,  2K^4+3H,0.  As  above. 
(Jolin.) 

Cei(S04)a,  3K,S04.  Sol.  in  about  56  pts. 
HsO  at  9-20^.  Easilv  sol.  in  acidified  HsO. 
Nearly  insol.  in  sat.  KsS04+Aq.    (Jolin.) 

Ce,(S04)i,  6K,S04.  Insol.  in  K,S04+Aq. 
(Barre,  /.c.) 

C«ric  potatshim  sulphate,  Ce(S04)s,  2KsS04 
+2HsO. 
SL  sol.  in  HtO  with  decomp.    Insol.  in  sat. 
Kg304+Aq. 

Cede  sflver  sulphate,  10Ce(S04)s,  6AgsS04. 

Only  si.  aol.  in  oold  HtO;  decomp.  by  hot 
HsO  in  which  it  is  readily  sol.  (Pozzi-Escot, 
C.  R.  1913, 166. 1074.) 

Cerons  sodhim  sulphate,  Cei(S04)s,  NatS04 + 
2HsO. 

Very  si.  sol.  in  HtO.  and  still  lees  in  NatS04 
+Aq.  100  ccm.  sat.  NatS04+Aq  dissolve  an 
amount  corresponding  to  6.2  mg.  CesOt. 
(Jolin.) 

SI.  sol.  in  HCl+Aq.    (Czudnowicz.) 

Cermis  tfaaUons  sulphate,  Ces(S04)si  3nsS04. 

Ppt. 

Ce,(S04)t,  Tig304+2HtO.  Sol.  in  H,0. 
(Zsohiesche,  J.  pr.  107.  98.) 

+4H|0.  Veay  si.  sol.  in  cold  somewhat 
more  in  warm  HtO.  (Wyrouboff,  BuU.  Soc. 
Min.  14.  83.) 

Cerons    thi    (stannic)    hydrogen    sulphate, 
CeHSn(S04)4. 
Deoomp.  by  HsO.    Sol.  in  very  dil.  HCl. 
(Weinland,  Z.  anorg.  1907,  M.  251.) 

Chromous  sulphate,  CrS04+7HtO. 

100  pts.  HtO  dissolve  12.35  pts.  CrS04+ 
THsO.  Aqueous  solution  can  be  boiled  with- 
oat  deoomp.    SI.  sol.  in  alcohol. 

+H|0.    (Moissan,  Bull.  Soc.  37.  296.) 

Chromic  sulphate,  basic,  3CrtOa,  2S0t+ 
12HtO  -2Cr,(S04)(C)H)4,  Crs(OH),+ 
6H,0. 

InaoL  in  HsO.  Sol.  in  acids.  Slowly  de- 
oocnp.  by  KOH-f  Aq  or  K,COa+Aq. 

5CrsOt,  3S0t.  Sol.  in  HsO.  (Recoura,  C. 
R.  118.  1439.) 

C^*O|,80t-Crs0,(S04).  Ppt.  (Schiff,  A. 
IM.  167.) 

-flOH,Oor[Cr(OH),(OHs)4)sS04.  Nearly 
iiMoL  in  H|0.    (Wem^  B.  1908, 41. 3451.) 

fiCrrf),,  880t  (T).    (Kewert,  A.  126.  97.) 

CrgO,,280,-CrtO(S04)s.  Easily  sol.  in  a 
litUe  HfO,  but  a  precipitate  is  thrown  down 


by  further  addition  of  HsO,  which  redissolves 
on  evaporation. 

SCtsOj,  12S0,  (?).    (Siewert.) 

2Cr,0,.  5SOa+15H,0.  Sol.  in  H,0;  insol. 
in  alcohol  and  acetone  bv  which  it  is  ppt. 
from  aqueous  solution.  (Nioolardot,  C.  K. 
1907, 146.  1338.) 

Chromic  sulphate,  Crs(S04)t. 

Anhydrous.  Insol.  in  HsO.  HNOj,  HCl, 
HsS04,  aqua  regia,  and  NH40H+Aq.  De- 
comp. by  boiling  caustic  alkalies,  and  slowly 
by  alkah  carbonates+Aq.  (Schrdtter.)  Ac- 
cording to  Traube  (A.  71. 92)  and  Siewert  (A. 
126.  94),  Schratter's  salt  is  an  acid  sulphate, 
Cr4(S04)»(OS(),OH)s  -  2Cr,(S04)a,  H,S04. 
According  to  Etard  (Bull.  Soc.  (2)  31.  200) 
both  salts  exist,  and  formula  of  above  salt  is 
Cr,(S04)eCrs.  Formula  is  2[(CrsO,),,  (SOi).], 
17HsS04  (?).  (Cross  and  Higgins,  Chem. 
Soc.  41.  113.) 

Insol.  in  methyl  acetate.  (Naimiann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1910,  48.  314.) 

H-6HsO  (?).  Oreen  mothficaHon.  Readily 
sol.  in  HsO  or  alcohol.  Sol.  in  cone.  HsS04. 
HsO  solution  is  converted  into  the  violet  mod- 
ification by  standing  3-4  weeks.    (Schr5tter.) 

+llHsO  (?).  Extremely  deliquesoent;  be- 
comes liquid  in  moist  air  m  2  mmutes.  Not 
pptd.  by  BaCls+Aq.  (Recoura,  C.  R.  113. 
857.) 

+18H,0.  Violet  modificoHon.  Sol.  in 
0.833  pt.  HsO  at  20**.  When  the  HtO  solution 
is  heated  to  65-70®  it  begins  to  be  converted 
into  the  green  modification.  This  conversion 
is  also  brought  about  by  oold  HNOt,  HsS04, 
PCI,,    (fitard,  C.  R.  84.  1090.) 

Sp.  gr.  of  aqueous  solution  of  violet  modi- 
fication of  Crs(S04)t  containing: 

6  10  20%  Cr,(S04)i+18HsO, 

1.0275      1.0560      1.1150 

30  40  50%  Cr,(S04)a+18fl,0. 

1.1785      1.2480      1.3250 

Sp.  gr.  of  aaueous  solution  of  green  modi- 
fication of  Crs(S04)t  containing: 

10  20  30%  Crs(S04)i+18HsO, 

1.0510      1.1070      1.1680 

40  50  60%Cr,(SO4)i+18H,O, 

1.2340      1.3055      1.3825 

70  80%  Crs(S04)t+18HO,. 

1.4650      1.5535 

(Gerlach,  Z.  anal.  28.  494.) 

See  also  Chromosulphuric  add. 

Chromic  hydrogen  sulphate,  Crs(S04)s,  HtSOi 


ayoro 
H,0. 


+16: 
Two  modifirationa. 

a.  Violet.    Decomp.  by  HjO. 

b.  Green.  Obtained  from  violet  modifica- 
tion on  heating.  Sol.  in  HsO.  (Weinland, 
Z.  anorg.  1906,  49.  157.)uyV^OOgie 
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+24HiO.  Decomp.  by  alooholi  giving  the 
normal  sulphate.    ( Weinland.) 

Cr,(S04)i,  2H,S04+18H,0.  Hygroscopic. 
Deoomp.  by  HiO.    (Weinland.) 

2Cr,(S04).,  H,S04  -Cr*  ^^'J^^* 

Correct  composition  of  Cri(S04)j  (Traube), 
which  see. 
See  also  Chromosulphuric  add. 

Chromic  cupric  sulphate,  Cr3(S04)s,  2CUSO4, 
H1SO4. 

Insol.  in  HtO,  but  gradually  decomp.  there- 
by,   (fitard,  C.  R.87.602.) 

Cr,Oa,  CuO,  4S0,. 

Insol.  in  H,0.  (Reooura,  C.  R.  1893,  117. 
39.) 

Chromous  hydrazine  sulphate,  CrS04, 2N3H4, 
HjSO*. 
Only  si.  sol.  in  HsO.  Sol.  in  acids.   (Traube 
B.  1913,  46.  1607.) 

Chromic  hydrozyiamine  sulphate,  Crs(S04)t, 
(NH,OH),S04+24H/). 
Sol.  in  HiO.    (Meyeringh.) 

Chromic  ir^n  (ferrous)  sulphate,  CTi(Q0^9. 
2FeS04,  H,S04+2H,a. 
As  above,    (fitard.  I.e.) 

Chromic  iron   (ferric)   sulphate,  CTt(QO^$, 
Fe,(S04)i. 
Insol.  in  H,0.    (fitard,  C.  R.  86.  1399.) 
Cr,(S04)t,   Fei(S04)a,   HjSO*.     Insol.   in 

HtO.    (fitaid.) 

Chromic  lithhmi  sulphate,  Crt(S04)s,  SLisSOi. 
Resembles  the  corresponding  K  salt.   (Wer- 
nicke.) 

Chromic    manganous    sulphate,    Crs(S04)t, 
3MnS04. 
(fitard,  C.  R.  86.  1402.) 

Chromic  manganic  sulphate,  Crs(S04)t, 
Mn,(S04).. 
Insol.  in  HaO.    (fitard,  C.  R.  86.  1399.) 
Cr,(S04)^  Mn,(S04)t,  2H,S04.     SI.  deli- 
quescent.  Sol.  in  HtO  with  decomp.   (fitard.) 

Chromic  nickel  sulphate,  Crs(S04)s,  NiS04, 
2H,S04+3H,0. 
Insol.  in  HtO,  but  gradually  decomp.  there- 
by,   (fitaid,  C.  R.  87.  602.) 

Chromous  potassium  sulphate,  CrS04,  KtS04 
+6H,0. 
Sol.  in  HsO;  less  sol.  in  alcohol.    (Peligot, 
A.  ch.  (3)  12.  646.) 

Chromic  potassium  sulphate,  KtCrt(S04)4. 

AnhydroiM.  a.  Sol.  in  HsO  when  not  heated 
over  350**. 


fi.  Insol.  in  cold  HtO  and  cold  acids.  When 
iniited  is  insol.  in  hot  HtO  and  acids,  except 
slightly  in  boiling  cone.  H1SO4.    (Fischer.) 

+2HtO  (?).  Insol.  in  cold  HtO  or  diL  ackk 
Sol.  by  long  boiling  with  HtO,  and  more 
quickly  when  HCl  is  added.    (Hertwis .) 

+4fi[tO.  Is  potassium  chrranosmphate, 
which  see. 

+24HtO.  Chrome-alum.  Violet  modtfiea- 
turn.  EfflOTesoent  at  29**.  SoL  in  6-7  pto. 
cold  HtO.  When  the  H|0  solution  is  heated 
to  60-70°  it  is  partially  deoonip.  into  a  green 
modification,  which  is  more  sol.  in  HtO.  The 
green  modification  on  standing  in  HtO  solu- 
tion is  very  slo^dv  converted  back  into  violet 
modification.  The  green  modifioation  msj 
also  be  formed  by  heating  dry  salt  to  l(Xr, 
at  which  temp,  it  melts  m  its  crystal  H|0. 
When  all  crystal  HtO  has  been  expelled  at 
300-360^  it  still  dissolves  in  hot  H^O,  bat 
when  heated  i^ve  360**  it  becomes  insoL  in 
HtO.    (L6wel,A.ch.  (3)44.313.) 

126.1  g.  azihydrous,  or  243.9  g.  hydrated 
salt,  or  0.441  g.  mols.  anhydrous  salt  are  soL 
in  1 1.  HtO  at  26**.  (Locke,  Am.  Ch.  J.  1901, 
26.  176.) 

Melts  in  crystal  HtO  at  89**.  (TUdeo, 
Chem.  Soc.  46.  409.) 

Sp.  gr.  of  aqueous  solution  of  violet  nxMii- 
fication  at  16**  containing: 

6  10        16%  KtCr,(S04)4+24HA 

1.02726  1.06600  1.06360 

Sp.  gr.  of  sat.  solution  at  16**  — 1.0086. 

Sp.  gr.  of  aqueous  solution  of  green  modi- 
fication at  16**  containing: 

10  20  30%  KtCr,(S04)4+24HA 

1.060      1.103      1.161 

40  60         60%  KtCr,(S04)4+24HA 

1.226      1.296      1.371 

70  80         90%  KtCr,(SO«)4+24HtO. 

1.463      1.641      1.636 

(Gorlach,  Z.  anal.  28.  497.) 

Sp.  ^.  of  chrome-alum  solutions  at  15* 
containing: 

6  10  16  20  26  %iih, 
1.0174  1.0342  1.0624  1.0746  1.1004 

30  36  40  46  60  %  sih, 
1.1274  1.1672  1.1896  1.2362  1.2894 

66         60        66         70      %sah. 
1.3704  1.4666  1.6462  1.6362 
(Frans,  J.  pr.  (2)  6.  298.) 

Insol.  in  alcohol. 

3KtS04,  Crt(S04)t.  InsoL  in  H A  i^ads,  or 
dil.  alkalies.  Decomp.  by  boiling  with  oooc 
KOH+Aq.    (Wernicke,  Pogg.  IW.  676.) 

Chromic  rubidhmi  sulphate,  RbtCrt(S0«)4+ 
24H,0. 
Sol.  in  H,0.Did()g§l^^i5^OOgie 
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Solubility  in 

H,0. 

Temp. 

G.  anhydrous 
salt  per  1. 

O.  mola.  of  anhy- 
drous salt  per  1. 

25*' 
30** 

40^ 

25.7 
31.7 
41.1 
59.7 

0.079 

o.(m 

0.128 
0.181 

Melts  in  crystal  H,0  at  107**. 

(Locke,  Am.  Ch.  J.  1901,  26.  180.) 

Chromic  sodhmi  sulphate,  NaiCrs(S04)4+ 
lOH/). 

Is  sodium  chromoeulphate,  which  see. 

+24HtO.  More  efflorescent  than  K  or 
NH4  salt.  Sol.  in  H3O,  and  properties  re- 
semble the  oorrespondinif  K  salt. 

Crt(S04)t,  3NaiS04.  Res^nbles  the  corre- 
epondhig  K  salt. 

Chromic  thalloos  sulphate,  TltCrs(S0«)4+ 
24H,0. 
0.212  mols.  of  anhydrous  salt  are  sol.  in 
1  1.  HsO  at  25''.  1  1.  HsO  dissolves  104.8  g. 
of  anhydrous  or  163.8_g.  hydrated  salt  at 
25*.  Melts  in  crystal  YuO  at  92*.  (Locke, 
Am.  Ch.  J.  1901,  26.  175.) 

Chromic  sulphate  chloride,  Crs(SO«)sClt+ 
2HsO. 

lightly  hydroscopic.  Sol.  inHtO.  (Sohiff, 
A.  184.  176.) 

lCrfi04,  5H<0;C1.  Sol.  in  H,0.  (Wein- 
land,  Z.  anorg.  1908,  68. 176.) 

Chromyi  sulphate,  (CiOt)S04. 

Decomp.  by  HsO.  (Piotet  and  Karl,  Bull. 
See.  1908,  (4)  8.  1114.) 

Cobaltous  sulphate,  basic. 

I^t.    Insoi.  in  HjO.    (Berzelius.) 

6C0O,  SO,-f  lOHiO.    (Athanasesco,  C.  R. 

103.  271.) 
5CoO,  S03-H4H/).    Ppt.    Very  si.  sol.  in 


5UoU,  sU3-h4±liU.    rpt.    Very 
H<0.    (Habermann,  M.  Ch.  5.  432 


.) 


Cobaltoas  sulphate,  C0SO4. 
100  pts.  HtO  dissolve  at: 
3*      10*    20®    24*   29" 
26.2  30.5  36.4  38.9  40  pts.  anhydrous  salt, 

35*    44*    60*    60*    70* 

46 J  50.4  55.2  60.4  65.7  pts.  anhydrous  salt. 

(Tobte,  A.  96. 193.) 

100  pts.  H/)  at  11-14*  dissolve  23.88  pte. 
anhydrous  salt.    (v.  Hauer,  J.  pr.  103.  114.) 


Solubility  in  100  pts.  HiO  at  t*,  using  C0SO44- 
7H,0. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11. 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 


Pts. 
CoSOt 


24.6 
25.0 
25.5 
26.0 
26.5 
27.0 
27.5 
28.0 
28.5 
29.0 
29.5 
30.0 
30.5 
31.0 
31.5 
32.0 
32.5 
33.0 
33.5 
34.0 
34.5 
35.1 
35.6 
36.2 
36.8 
37.4 
38.0 
38.5 
39.1 
39.6 
40.2 
40.7 
41.3 
41.8 
42.4 
42.9 


36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

Yl 


Pts. 
C0SO4 


43.5 
44.0 
44.6 
45.2 
45.8 
46.4 
47.0 
'47.6 
48.2 
48.8 
49.4 
50.0 
50.6 
51.2 
51.8 
52.4 
53.0 
53.6 
54.2 
54.8 
55.4 
56.0 
56.6 
57.2 
57.8 
58.4 
59.0 
59.6 
60.2 
60.8 
61.4 
62.0 
62.6 
63.2 
63.8 
64.4 


72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 
103 
104 
105 
106 
106.4 


Pu. 
C0SO4 


65.0 
65.6 
66.2 
66.8 
67.4 
68.0 
68.6 
69.2 
69.8 
70.4 
71.0 
71.6 
72.2 
72.8 
73.4 
74.0 
74.6 
75.2 
75.9 
76.6 
77.2 
77.9 
78.6 
79.2 
79.9 
80.6 
81.3 
81.9 
82.6 
83.3 
83.9 
84.6 
85.3 
86.0 
86.7 
86.9 


(Mulder,  calculated  from  his  own  and  Tob- 
ler's  determinations,  Scheik.  Verhandel.  1864. 
68.) 

100  g.  HsO  dissolve  37.8  g.  C0SO4  at  25*. 
(Wagner,  Z.  phys.  Ch.  1910,  71.  430.) 

See  also  +7H,0. 


Sp.  gr.  of  C0SO4  +  Aq  at  t*.  S  =  pts.  CoSO«  in 
100  pts.  solution;  Si » mols.  C0SO4  in  100 
mols.  of  solution. 


s 

Si 

8p.  gr. 

6.8910 

0.852 

1.0765 

5.8140 

0.711 

1.0641 

4.7095 

0.570 

1.0517 

3.5792 

0.429 

1.0392 

2.4273 

0.288 

1.0263 

1.2099 

0.141 

1.0131 

(Charpy,  A.  ch.  (6)  89.  26.gie 
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SULPHATE,  COBALTOCOBALTIC 


Sp.  gr.  of  CoS04+Aq  at  room  temp,  oon- 
taizung: 

7.239       14.156      21.167%  CoSO*. 
1.0860      1.1591      1.2398 
(Wagner,  W.  Ami.  1883, 18.  269.) 


Sp.  gr.  of  CoS04+Aq  at  25^ 

Concentration  of  C0SO4 
+Aq 

Sp.gr. 

l-noimal 

V4-      " 

1.0750. 
1.0383 
1.0193 
1.0110 

(Wagner,  Z.  phys.  Ch.  1890,  6,  37.^ 

100  pts.  sat.  solution  of  C0SO4  and  CuSOi 
contain  22.70  pts.  of  the  two  salts. 

Solubility  of  C0SO4,  7H,0-hNa2S04,  lOHjO 
in  H2O  at  t**.  100  g.  HtO  dissolve  grams 
C0SO4  and  grams  NajSO^. 


0 

5 

10 


grams  CoSOi 


21.855 

23.94 

25.41 


grams  Na9S04 


10.07 

13.155 

16.665 


(Koppel,  Z.  phys.  Ch.  1905,  62.  396.) 
See  also  under  CoNa,(S04)2H-4H,0. 

Insol.  in  liquid  NHt.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

HCiHtOs  ppta.  it  completely  from  C0SO4+ 
Aq.    (Persoz.) 

100  pts.  absolute  methyl  alcohol  dissolve 
1.04  pts.  C0SO4  at  18**.  (de  Bruyn,  Z.  phys. 
Ch.  10.  784.) 

100  pts.  absolute  methyl  alcohol  dissolve 
64.6  pts.  CoS04+7H,0  at  18*;  100  pts.  ab- 
solute methyl  alcohol  dissolve  42.8  pts.  C0SO4 
H-7HtO  at  3**;  100  pts.  93.6%  methyl  alcohol 
dissolve  13.3  pta.  CoS04+7H,0  at  3';100 
pts.  50%  methyl  alcohol  dissolve  1.8  pts. 
CoS04+7H,0  at  3*. 

100  pts.  aJbsolute  ethyl  alcohol  dissolve  2.6 
pts.  C0SO4+7H1O  at  3^  (de  Bruyn,  Z.  phys. 
Ch.  10.  786.) 

100  g.  solution  in  ^ycol  contain  2.5  g. 
C0SO4.  (de  Coninck,  Bull.  Ac.  Belg.  1906. 
359.) 

Insol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1370.) 

Insol.  in  ethyl  acetate.  (Naumann,  B. 
1904,  37.  3602.) 

-f-HjO.  SI.  sol.  in  cold,  and  only  very 
slowly  sol.  in  hot  HjO.  (Vortmann,  B.  16. 
1888  ) 

-h4H,0.  (Frdhde,  Arch.  Pharm.  (2)  127. 
92.) 

-|-6HjO.    (Marignac.) 


4-7H1O.    Sol.  in  24  pts.  cold  H,0,    Insol. 
in  alcohol.    (Persoa.) 

Solubility   of  CoS04-h7H,0  in  H/)  at  t". 
100  g.  H,0  dissolve  grams  C0SO4. 


t« 

g.  CoSO* 

t** 

g.  C0SO4 

t« 

g.CoSOi 

0 

5 

10 

25.53 
28.05 
30.55 

15 
20 
25 

33.045 

36.21 

39.35 

30 
35 
40 

42.26 
45.80 
48.85 

(Koppel,  Z.  phys.  Ch.  1905,  62.  395.) 

M.-pt.  of  CoS04-h7H,0  =96-98^.  (Tildem 
Chem.  Soc.  46.  409.) 

Coboltocoboltic  sulphate,  CojO.,  6C0O,  SOt+ 
15H,0. 
Precipitate.    Insol.  in  boiling  CoSO^+Aq 
or  NH40H+Aq.    (Gentele,  J.  pr.  69.  130.) 

Coboltk  snliihate,  Cot(S0«),+18H«O. 

Sol.  in  HsO  with  immediate  deoomp.  and 
liberation. of  O.  Sol.  in  diL  HaSOi+Aqwiib- 
out  immediate  decomp.  Sol.  in  oonc.-HNOi, 
HsS04,  or  HCtH<Ot+Aq.  (Manhall,  Chcm. 
Soc.  69.  760.) 

Cobaltous  capric  sulphate,  2C0SO4,  CuSO«+ 
2IH1O. 

Easily  sol.  in  HsO.  (v.  Hauer,  Pock.  12B. 
637.) 

-h36H,0.    (Liebig.) 

2C0SO4,  2CuS04rH,S04.    (fitard.) 

Coboltous  cttpric  mameshim  potssshmi  ziac 
sulphate,      C0SO4,      CuSO«,      M^«, 
4KSO4,  ZnS04+24H,0  (?). 
Sol.  in  HA    (Vohl.) 

Cobaltons  capric  potasshnn  sulphate,  CoS04» 
CUSO4,  2K,S04+12H,0  (?V 

SoLinHiO.    (Vohl.) 

Does  not  exist.  (Aston  and  Pickenn& 
Chem.  Soc.  49.  123.) 

Cobaltons  hydrazine  sulphate,  CoHtO04)t. 
2N,H4. 
1  pt.  is  sol.  in  306.16  pts.  H|0  at  12^   Soi 
in   HNOa   with   decomp.     InsoL    in   HCL 
(Curtius,  J.  pr.  1894,  (2)  60.  331.) 

Cobaltous  iron  (ferrous)  potassium  •"'tr'^f^i 
C0SO4,  Fe,S04,  2K,a04+12H,O. 
SoLinHA    (Vohl,  A.  94.  57.) 
2C0SO4,  2FeS04,  H,S04.    (fitard.) 

Cobaltons    msgnesiam    sulphate,    3C08O4. 
MgS04+28H/). 
Easily  sol.  in  HtO.    (\^^nkelbleeh.) 
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CotMltons  magniwhun  potassiisiii  snlpluite, 
C0SO4,  MgSOi,  KJ304-f-12H/). 

SoLinHtO.    (VoU,  A.  W.  57.) 

Does  not  exist.  (Aflton  and  Piokering, 
Chem.  Soc.  49. 123.) 

Cobaltotu  maoganons  potassittm  sulphate, 
C0SO4,  M1SO4,  2K,S04+12H/). 
SoLinHiO.    (Vohl,  A.  94. 57.) 

CobaHaus  nickel  potassium  sulphate,  C0SO4, 
NiS04,  2K,S04+12H/). 

Sol.  in  HA    (VoU,  A.  94.  57.) 

Does  not  exist.  (Thomson,  Rep.  Brit. 
AsBQ.  Adv.  Sd.  1877. 209.) 

Cobttltoos  potassimn  sulphate,  C0SO4,  KsS04 
-fdHA 

Leas  80L  in  HtO  than  C0SO4. 

100  pts.  HiO-disBolve  at: 
0*     12^    15*    20"    25" 
19.1  30    32.5  39.4  45.3  pts.  anhydrous  8alt» 

30^       36"      40'»      49' 
51.9     55.4     64.6     81.3  pts.  anhydrous  salt. 
(Tobl^,  A.  96. 126.) 

100  pts.  saturated  solution  contain  at: 
Wr       40**       60**      80" 
14        19.5     24.4     31.8  pts.  anhydrous  salt, 
(v.  Hauer,  J.  pr.  74.  433.) 


Solubility  of  CoNajCSO*)*,  4H<0  in  H,0  at  t*. 
100  g.  H/)  dissolve  grams  C0SO4  and 
grams  NasS04. 


Altat25^   (Locke,  Am.  Ch.  J.  1902, 27. 459.) 

>>lMltic  potasshim  sulphate,  KsCos(S04)4+ 
24H/>. 
SoL    in   HtO  with   deoomp.     (Marshall, 
:hefn.  Soc.  59.  760.) 

obaltDus  potasshim  zinc  sulphate,  CoS04» 

2K1SO4,  ZnS04H-12H/). 
SoLinHiO.    (Vohl,  A.  94.  67.) 

obaltoos  robldhmi  sulphate,  C0SO4,  RbsS04 

+ftH/). 
Sol.  inHiO.    (Tutton.) 
1  1.  HjO  dissolves  92.8  g.  anhydrous  salt 
,  25*.    (Locke,  Am.  Ch.  J.  1902,  27.  459.) 

liMOtic  nibidhmi  sulphate,  RbtCot(S04)t+ 
24H,0. 


PO4.    l>eo6mp.  by  cone.  HCl  or  HsS04 

(owe  and  O'Neal,  J.  Am.  Chem.  Soc.  1898, 

762.) 


^ecomp.  by  HtO.    Sol.  in^dil.  HQ  jmd 

04.    Deoom] 

ve  ai 
L762.) 

if  elts  in  aystal  HtO  at  47"*.    (Locke,  Am. 
L  J.  1901,  is.  183.) 

Lotoos  sodhmi  sulphate,  CoNat(S04)s+ 
^HtO. 


20 
25 
30 
35 
40 


g.  C0SO4 


26.65 

25.365 

23.13 

22.55 

20.975 


g.  Nat804 


24.91 

23.325 

21.61 

20.85 

20.055 


(Kpppel,  Z.  phys.  Ch.  1905,  52.  397.) 

Solubility  of  CoNa,(S04)t,  4Hi0-fCoS04, 
7HtO  in  HjO  at  t**.  100  g.  H,0  dissolve 
grams  C0SO4  and  grams  NatS04. 


t* 

C&O4 

Na?804 

f 

cSsOi 

N»'ii304 

18.5 

20 

25 

28.61 
29.42 
30,73 

23.82 

23.015 

20.575 

30 
35 
40 

32.695 
3^.065 
35.01 

18.17 
15.61 
13.715 

(Koppel,  Z.  phys.  Ch.  1905,  52.  397.) 

SolubiUty  of  CoNa,(S04)t,  4H,0H-NaS04, 
lOHtO  in  HtO  at  t^  100  g.  H,0  dissolve 
grams  C0SO4  and  grams  NatS04. 


t* 

g.  C0SO4 

g.  N«sS04 

18.5 
20 
25 
30 

25.50 

23.18 

16.07 

9.20 

25.65 
27.26 
35.18 
43.74 

(Koppel.) 

Solubility  of  CoNa,(S04),  4Ht04-NatS04 
(anhydrous)  in  HjO  at  t**.  100  g.  H,0 
dissolve  grams  C0SO4  and  grams  NatS04. 


t* 

g.  C0SO4 

g.  NaiS04 

35 
40 

7.204 
7.456 

50.79 
50.095 

(Koppel.) 
See  aho  CoS04+Na2S04  under  C0SO4. 


Cobaltons  zinc  sulphate. 

Efflorescent.     Deoomp.   on   air. 
CrelL  Ann.  1790, 1.  32.) 


(link. 


Cobaltous  sulphate  ammonia,  C0SO4,  6NH|. 

Sol.  in  HtO  with  separation  of  ppt.  (Roee^ 
Pogg.  20. 152.)  Very  easily  sol.  in  NH4OH+ 
Ao.    (Premy.) 

Deoomp.  by  alcohol. 

Cobaltons  sulphate  hydimzine,  C0SO4, 3N1H4. 
Insol.  in  HtO.    Decomp.  by  boiling  with 
HtO.    Very  soL  in  dil.  acids  and  NH4+Aq. 
(Fransen,  Z.  anorg.  1908,  60.  272.) 
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Coboltotts  sulphate  hydrozyUunlne,  C0SO4, 
NH/)H+2HA 
InsoL  in  cold:  80L  in  hot  HtO  with  deoomp. 
(Fddt,  B.  1804,  27.  403.) 

Columbhim  sulphate. 
SoLinHiO.    (Blomstrand.) 

Coprons  sulphate,  CusS04. 

Decomp.  by  HtO.  Sol.  in  oonc.  HC1|  in 
ammonia  and  aL  sol.  in  glacial  acetic  acid. 
(Reooura,  C.  R.  1909, 148.  1107.) 

Cupric  sulphate,  bask,  lOCuO,  SOt. 

(Pickering,  Chem.  Soc.  1907,  91.  1984.) 

8CuO,  S0t+12H|0.  Ppt.  (Kane,  A.  ch. 
72.269.) 

6CuO,  80a+6H,0.  Ppt.  (Smith,  Phil. 
Mag.  J.  28. 196.) 

4CuO,  SQt-|-3H,0.  Insol.  inH,0.  (Rou- 
cher^  J.  Phann.  (3)  87.  60.) 

Mm.  BrochanHte,  SoL  in  adds  and 
NH40H+Aq. 

-|-3HHiO.  Inaol.  in  H,0.  Easily  sol.  in 
dil.  acids,  even  HCsHtOs+Aq.  SI.  soL  in 
CiiS04+Aq.  Insol.inNaCtHA+Aq.  (Caa- 
sdmann,  Z.  anal.  4.  24.) 

+4H,0.  Insol.  in  HiO.  (Proust.)  Sol. 
in  (NH4)tS04+Aq,  and  more  easQy  in  NH4a, 
and  NH4N0,+Aq.    (Lea.) 

1 1.  cold  HsO  dissolves  0.017  g.  (Pickering, 
C.  N.  1883,  47.  182.) 

-f-6H<0.    Min,  Lon^. 

-fl6HA    rAndr6,C.  R.  100.  1138.) 

7CuO,  2SO,+5H,0.    (Reindel,  J.  pr.  100. 

H-6HiO.  Wholly  insol.  in  cold  or  hot  HiO. 
(Habermann,  M.  Ch.  6.  432.) 

+7HiO.  Insol.  in  HiO;  easily  sol.  in  acids. 
Insol.  in  boiling  CuS04+Aq.    (ReindeL) 

3CuO,SOt-flHH,0.  InsoLinH,0;ea8ay 
soL  in  acids.    (Steinmann,  B.  15.  1412.) 

-f  2H,0.  Insol.  in  H/):  sol.  in  dil.  HtS04+ 
Aq.    (Shenstone.  Chan.  Soc.  47.  375.) 

+2HH80.    (Rdndel,  J.  pr.  102.  204.) 

+4H2O.  Insol.  in  HsO.  (Grimbert  and 
Ban«,  J.  Phann.  (5)  21.  414.) 

5CuO,  2SO,+3H,0.  (Wibel,  Dissert. 
1864.) 

llCuO,  4SO,-f8H,0.  (Clowes,  C.  N. 
1898  78.  155.) 

8duO,'  3S6,+10H,O.  (Marchlewski  and 
Sachs,  Z.  anorg.  1892,  1.  405.) 

7CuO,  3S0,-f  12H,0.  (£tard,  C.  R.  1887, 
104.  1615.) 

5CuO,  2SO|-f5H,0.  (Sabatier,  Gm.  K. 
5.  1,  839.) 

6H,0.  Min.  Amimite.  (Wasbach,  J.  B. 
1886.  2253.) 

2Cu0,  SOi.  Deoomp.  by  cold  H,0  into 
CUSO4  and  4Cu0,  SO,.    (Roucho-.) 

Insol.  in  HaO.  Decomp.  by  hot  HjO. 
Sol.  in  dil.  adds.  (Pozri-Escot,  Bull.  Soc. 
J913  (4)  18.  816.) 

According  to  Pickering  (C.  N.  47. 181)  only 


3CuO,  SOt+2)iHsO  and  4CiiO,  S0t+4H^ 
are  true  ch^nical  compounds. 

There  is  at  25**  no  d^nite  basic  sulphatf  of 
copper,  all  the  basic  sulphates  being  solid 
solutions.  The  solutions  in  contact  with 
these  basic  sulphates  contain  SOt  and  CuO 
in  equivalent  quantities  and  are  all  sL  acid 
in  reaction,  (fiell,  J.  phys.  Chetn.  1906,  VL 
179.) 

Cupric  sulphate,  CUSO4. 

Anhydrous.  Absorbs  HtO  from  the  air- 
Combines  with,  and  dissolves  in  HfO  with 
great  evolution  of  heat. 

-hH/).  Pennanent.  Sol.inHjO.  ffitard 
C.  R.  87.  602.) 

+2H,0  (?).    (Storer's  Diet.) 

4-3H,0.    (fitard,  C.  B.  104.  1614.) 

Does  not  exist.    (Cross,  C.  X.  49.  220. 

See  Foote,  p.  965. 

-H5HiO.    Superficially  effloresc^it  in  dn 


Sol.  in  2.34  pU.  HsO  at  18**.  and  sat.  aolutioo  has  «T 
gr.  1.2147.     (Schiff,  A.  lOf.  326.) 

100  pts.  CuSOi  -l-Aq  sat.  at  b.-pt.,  102.2*.  contain  4: 
pta.  of  the  dry  salt,  or  100  pta.  HsO  at  102.2"  diasi^v-. 
81.82  pts.  CuSOu.    (Griffiths,  Q.  J.  SoL  IS.  90.^ 

Sol.  in  less  than  4  pts.  HsO  at  ord.  t«mp..  and  mu  t 
more  sol.  in  boiling  HsO.    (Bergmann.) 

Sol.  in  4  pts.  cold,  and  2  pta.  hot  HsO.     (Schubar:^ 

100  pts.  HsO  dissolve  33.103  pts.  CuSOi+oH-t'  - 
IS*",  and  solution  has  sp.  gr.«  1.1859.  (.Michel  mz- 
Krafft.  A.  ch.  (3)  41.  478.) 

CuS04-|-Aq  sat.  at  8°  has  1.17  sp.  gr.  (Antboo,  A 
24.  210.) 

1  pt.  CuS04+5HsO  dissolves  at: 

4"         19"         31*         37.5»         5C» 

in  3.32        2.71        1.84  1.7  1.14ptP.H:4» 


104* 
0.47  pts.  HiO 


62.5*       75"       875^        100* 
in  1.27         1.07       0.75       0.55 
(Brandes  and  Gruncr. 


Sol.  at  17.5  in  2.412  pta.  HsO.     (Karsten.) 

100  pts.  HsO'dissolve  at: 
9'       10*      20*      30** 
31.61  36.95  42.31  48.81  pts.  C»S04+5H,0, 

40*      50^      60**      70* 
56.90  65.83  77.39  94.60  pta.  CuS04+5H^ 

80'  90'  100" 

118.03      156.44     203.32  pts.  CuS04+5H,«^^ 
(Poggiale,  A.  di.  (3)  8.  463.) 

100  pts.  HtO  dissolve  at: . 
Qo     20*      35*      54* 

17    24.3    28.6    36.1  pts.  anhydrous  CoSO* 
(Tobler,  A.  95. 193.) 

100  pts.  CuS04+Aq  sat.  at  11-14*  contaa 
16.23  pts.  anhydrous  CuSO*.  (v.  Haoer.  1 
pr.  lOS.  114.) 

100  pts.  H,0  di8solve.l5  JjO?  pte,  CuSl>4  « 
0*.    (PfaflF,  A.  99.  224.)-'*-^S^^ 
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100  pts.  H,0  dissolve  pts.  CuSO*  at  t**. 

t*» 

PU.  CuS04 

0 

17.9* 
24.1 

14.99 
20.16 
22.37 

(Diacon,  J.  B.  1866.  61.) 


100  pts.  H,0  dissolve  pts.  CuSOi  at  t° 


Pt«. 

Pta. 

Pts. 

t 

CuS04 

I 

CuS04 

t 

CuSO* 

0 

14.15 

40 

28.50 

80 

54.53 

10 

17.50 

50 

33.31 

90 

64.35 

20 

20.53 

60 

39.01 

100 

75.22 

30 

24.34 

70 

45.74 

(Patrick  and  Aubert.  Transactions  of  Kansas 
Acad,  of  Sci.  1874.  19.) 


Solubility  in  100  pts.  H,0  at  t**. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 


Pt«. 


15.5 
16.3 
16.6 
16.9 
17.2 
17.5 
17.8 
18.1 
18.4 
18.7 
19.1 
19.3 
19.6 
19.9 
20.2 
20.5 
20.8 
21.1 
21.4 
21.7 
22.0 
22.3 
22.6 
23.0 
23.3 
23.7 
24.0 
24.4 
21.7 
25.1 
25.5 
25.9 
26.3 
26.7 
27.1 


35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 


Pu. 
Cu80« 


27.5 
27.9 
28.3 
28.7 
29.1 
29.5 
29.9 
30.3 
30.7 
31.1 
31.5 
31.9 
32.3 
32.7 
33.2 
33.6 
34.1 
34.5 
35.0 
35.5 
36.0 
36.6 
37.2 
37.8 
38.4 
39.0 
39.6 
40.2 
40.9 
41.5 
42.2 
42.9 
43.6 
44.3 
45.0 


Pu. 
Cu80« 


70 

45.7 

71 

46.4 

72 

47.2 

73 

47.9 

74 

48.7 

75 

49.5 

70 

50.3 

77 

51.1 

78 

51.9 

79 

52.7 

80 

53.5 

81 

54.3 

82 

55.1 

83 

55.9 

84 

56.8 

85 

57.8 

80 

58.7 

87 

59.7 

88 

60.7 

89 

61.7 

90 

62.7 

91 

63.7 

92 

64.8 

93 

65.8 

94 

66.9 

95 

68.0 

96 

09. 1 

97 

70.2 

98 

71.3 

99 

72.4 

100 

73.5 

101 

74.6 

102 

75.7 

103 

76.8 

104 

77.95 

(MuWer,  8cheik.  Verhandel.  1864.  79.) 


If  solubility  S= pts.  anhydrous  CuSOi  in 
100  pts.  soluUon,  S  =  11.6-|-0.2614t  from  -2° 
to  55%'  S=26.5+0.3700t  from  55**  to  105**; 
S = 45.0  -  0.0293t  from  105**  to  190**.  (fitard, 
C.  R.  104.  1614.) 

Solubility  decreases  above  120**,  owing  to 
formation  of  basic  salt.  (Tilden  and  Shen- 
stone,  Phil.  Trans.  1884.  23.) 

100  ccm.  HiO  dissolve  14.92  g.  CUSO4  at  0**. 
(Engel.  C.  R.102.  113.) 

100  ccm.  H,0  dissolve  22.28-22.30  g.  OuSOi 
at  20**.    (Trevor,  Z.  phys.  Ch.  7.  468.) 


Sat.  CuS04H-Aq  contains  %  CUSO4  at  t**. 


t° 

%  CUSO4 

t« 

%  CUSO4 

—1 

12.1 

88 

38.8 

+7 

14.1 

89 

38.9 

9 

14.5 

94 

41.8 

18 

16.9 

96 

41.9 

20 

17.2 

97 

42.0 

20 

17.4 

100 

•43.6 

35 

21.3 

108 

43.8 

39 

21.8 

110 

43.4 

45 

23.9 

116 

43.8 

54 

26.9 

116 

44.0 

54 

26.6 

120 

44.8 

61 

28.8 

132 

44.8 

63 

29.1 

133 

44.7 

65 

30.0 

143 

45.0 

70 

31.6 

160 

44.2 

71.7 

32.6 

165 

44.5 

76 

34.5 

179 

42.9 

80 

36.6 

189 

42.2 

86 

37.8 

(fitard,  A.  ch.  1894,  (7)  2.  554.) 


•Solubility  in  H,0  at  t^ 


t" 

g.  CuS()4  per  100  g.  HjO 

0 

14.15 

10 

17.68 

15 

19.25 

20 

20.78 

25 

22.29  (by  interpolation) 

(Cohen,  Z.  phys.  Ch.  1907,  60.  713.) 


1.399  mol.  are  sol.  in  1  1.  H,0  at  25^. 
(Hera,  Z.  anorg.  1910,  67.  366.) 

100  g.  CuS04-|-Aq  sat.  at  30**  contain  20.32 
anhyd.  CUSO4.  (Schreinemakers,  Z.  phys. 
Ch.  1910,  71.  110.) 

+7H/).    (Boisbaudran,  C.  R.  6«.  1249.) 

-hOHjO.    (Boisbaudran,  C.  R.  66.  487.) 
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Sp.gr.    of    CuS044-Aq    at     18^     %  =  % 
CuS04+5HtO. 


% 

8p.gr. 

% 

Sp.gr. 

% 

Sp.gr. 

1 

1.0063 

11 

1.0716 

21 

1.1427 

2 

1.0126 

12 

1.0785 

22 

1.1501 

3 

1.0190 

13 

1.0854 

23 

1.1585 

4 

1.0254 

14 

1.0923 

24 

1.1659 

5 

1.0319 

15 

1.0993 

25 

1.1738 

6 

1.0384 

16 

1.1063 

26 

1.1817 

7 

1.0450 

17 

1.1135 

27 

1.1898 

8 

1.0516 

18 

1.1208 

28 

1.1980 

9 

1.0582 

19 

1.1281 

29 

1.2063 

10 

1.0649 

20 

1.1354 

30 

1.2146 

(Schiff,  calculated  by  Gerlach,  Z.  anal.  8. 288.) 


Sp.  gr.  of  CuS04-hAa  at  23.9^  a  =  no.  of  H 
mols.  in  grms.  dissolved  in  1000  gnns. 
HiO;b=8p.  gr.  if  ai8CuS04=5H,0  (H 
mol.  wt.  =  125);  c=sp.  gr.  if  a  is  CUSO4 
(Hmol.  wt.=80). 


• 
a 

b 

c 

1 
2 
3 

1.076 
1.142 
1.200 

1.080 
1.154 
1.225 

(Favre  and  Valson,  C.  R.  79.  968.) 

Sp.  gr.  of  CuS04+Aq  at  15°. 
%  =  %CuS04+5H,0. 


% 

Sp.gr. 

% 

Sp.gr. 

5 
10 

15 

1.0335 

1.0688 

1.1060 

20 

25 
mother 
liquor 

1.1443 
1.1848 

1.185 

(Geflach,  Ding].  181.  131.) 
Sp.  gr.  of  CuS04-f  Aq  at  18^ 

%CuSO« 

Sp.  gr. 

%  CuSOi 

Sp.gr. 

5 
10 

1.0513 
1 . 1073 

15 
17.5 

1.1675 
1.2003 

(KoWrausch,  W.  Ann.  1879.  1.) 

Sp.  gr.  of  CuS04-hAq  at  0°.    S  =  pt8.  CUSO4 
in  100  pte.  solution. 


s 

Sp.  gr. 

S 

Sp.gr. 

11.9315 
9.8159 
7.5474 

1.1371 
1.1108 
1.0833 

5.2181 
2.6460 

1.0578 
1.0290 

Sp.  gr.  of  CuSOi+Aq  at  room  temp. 


%  CuBOi 

Sp.gr. 

6.79 
12.67 
17.49 

1.055 

1.1151 

1.1636 

(Wagner,  W.  Ann.  1883, 18. 266.) 


Sp.  gr.  of  CuSOi+Aq  at  26^ 


Concentration  of  CuSO* 
+Aq 


1-nonnal 

Vf-     " 
Vr-      " 


Sp.gr. 


1.0790 
1.0402 
1.0206 
1.0103 
1.0060 


(Wagner,  Z.  phys.  Ch.  1890,  i.  38.) 


B.-pt.  CuS04-f-Aq  containing  pts.  CUSO4  to 
100  pts.  H,0. 


B.-pt. 

Pu.  CuSO* 

B.-pt. 

Pta.CuSO« 

100.5** 

21.3 

103.0** 

69.0 

101.0 

36.9 

103.5 

74.9 

101.5 

48.0 

104.0 

80.1 

102.0 

56.2 

104.2 

82.2 

102.5 

63.0 

(Gerlach,  Z.  anal.  26.  434.) 


Sat.  CuS04  4-Aq  boils  at  102.2%  and  con- 
tains 81.8  pts.  CUSO4  to  100  pt8.  H1O 
(Griffiths.) 

Crust  forms  at  102.3**,  and  solution  contains 
60.3  Pts.  CUSO4  to  100  pts.  H|0;  highest  temp 
observed,  104 .8^  (Gerlach,  Z,  anal.  86.  426. 

SoL  in  HCl+Aq,  causing  a^reduction  of 
temperature  of  about  17°. 

very  si.  sol.  in  cone.  H1SO4.    (Sohuls.) 


Solubility  in  H,S04+Aq  at  0** 


(Charpy,  A.  ch.  (6)  29.  26.) 


Q.  per  100  g.  HtO 

Sp.gr. 

H>804 

CuSOi 

0.00 

14.85 

1.144 

2.03 

14.29 

1.143 

7.16 

15.65 

1.158 

15.20 

9.90 

1.170 

26.57 

6.43 

1.195 

27.57 

6.19 

1.211 

35.2 

3.99 

1.224 

(Enge|,iC,  ^Ua^lOi.  507.) 
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Solubility  in  H,S04+Aq  at  25**. 


Solution 


Sp.  cr.     %  CuO     %  80» 


1.2142 
1.2248 
1.2593 
1.2934 
1.4061 
1.4256 

1.4240 
1.4516 
1.4915 
1.5124 
1.5408 
1.5643 
1.6824 
1.7762 
1.8118 
1.8266 


0.17 
'5.01 
3.30 
1.82 
1.32 


1.38 
1.02 

0138 

0.368 

0.100 

0.105 

0.15 

0.07 


0.26 
15.00 
23.00 
28.75 
30.74 
41.20 

41.04 
43.63 
47.82 
40.07 
51.46 
53.51 
62.14 
68.34 
72.41 
74.26 


Solid  phftoe 


CuS04+5HjO 


Cu804+5HjOand 
CuSO«+3HjO 

Cu804+3HjO 


Cu804+HjO 


Cu804 


These  results  show  that  the  hydrates  of 
CUSO4  which  are  stable  at  25**  are  CuSOi-l- 
6fl,0,-|-3H,0  and+H,0. 

(Bell  and  Taber,  J.  phys.  Chem.  1008,  12. 
175.) 


SolubiHty  in  HjSOi+Aq  at  25^ 

Solution  containa 

%  CuSO 

%H,804 

Solid  phaae 

18.47 

none 

12.62 

11.14 

5.92 
3.25 

25.53 
36.77 

CuS04-h5H,0 

2.63 

42.15 

2.50 

47.66 

2.83 
2.83 

40.00 
40  20 

CuS04-|-5H,0  and 

2.84 

40.20 

J        CuS04+3H,0 

2.70 
2.10 

50.23 

54.78 

CuS04+3H,0 

2.11 

55.84 

1     CuS04+3H,0  and 

2.15 

55.60 

CuS04+H,0 

0.95 

61.70 

_ 

0.17 
0.15 

77.03 
83.20 

CuS04+H,0 

0.10 

85.46 

0.44 

85.72 

1      CuS04-hH,0  and 

0.42 

85.81 

j              CUSO4 

0.40 
0.10 

86.04 
02.70 

1              CUSO4 

These  results  show  that  the  hydrates  of 
?iiS04  which  are  stable  at  25**  are  CuS04-h 
.HiO,+3HK)  and-hH/). 
Footc,  J.  Am.  Chem.  Soc.  1015,  87.  200.) 

SL  ooL  in  sat.  NH4C1+Aq,  with  separation 
i  A  double  sulphate. 


Solubility  of  CUSO4  in  CuClj+Aq  at  30**. 
%  CuClf  %  CUSO4  SoUd  phaae 


0 

6.58 
15.68 
25.67 
30.48 
42.47 
43.25 
43.05 


20.32 
13.62 
8.03 
4.77 
3.21 
2.00 
1.14 
0 


CUSO4.  5H,0 


CUSO4, 5H,0+CuCl,,  2H,0 
CuClj,  2H,0 


(Schreinemakers,  Arch.  N^r.  Sci.  1010,  (2) 
16.  117.) 


Solubility  of  CUSO4  in  LiCl+Aq  at  26*. 

Solid  phase,  CuSO*,  6H,0. 

(G.  mols.  per  1.  of  solution.) 


Lia 

CUSO4 

0 

0.73 
1.40 
2.83 

1.300 
1.257 
1.176 
1.067 

(Hera,  Z.  anoig.  1010,  67.  366.) 

Solubility  of  CuSO«  in  KCl+Aq  at  26*. 
Solid  phase,  CuS04+6H,0.      •' 
(G.  mols.  per  1.  of  solution.) 


KCl 

CuSOi 

0.66 
1.17 
2.34 

1.406 
1.661 
1.810 

(Hers.) 


Solubility  of  CUSO4  in  NaCl+Aq  at  26*. 

Solid  phase,  CuS04+6HsO. 

(G.  mols.  per  1.  of  solution.) 


NaCl 

CuSOi 

0 

0.36 
1.32 
2.53 

1.300 
1.404 
1.426 
1.507 

(Hers.) 


Solubility  of  CuSO*  in  RbCl+Aq  at  26% 
containing  1.004  g.  mols.  per  1.-1.568  g. 
mols.    (Hen.) 

Slowly  sol.  in  sat.  KNOt+Aq,  with  sep- 
aration of  a  double  sulphate. 

Very  slowly  soL  in  sat.  NaNOt+Aq,  with 
separation  of  a  double  sulphate.^  JiKl^nten. 
Berl.  Abhandl.  laiO.  10.)    ^^MOgt^"^ 
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Solubility  of  CUSO4  in 

(NH4)jS04+Aq  at  0^ 

g  per  100  cc. 

g.  psr  100  cc. 

solution 

Sp.gr. 

solution 

0 

6 

0 
=£ 

^ 

Sp.gr. 

! 

•  b5 

6 

^^ 

0 

14.79. 

1.144 

5.69 

6.13 

1.081 

3.61 

16.09 

1.190 

7.61 

2.95 

1.071 

4.63 

8.38 

1.108 

12.31 

0.94 

1.082 

4.90 

7.26 

1.099 

20.65 

0.80 

1.116 

(Engel,  C.  R.  1886, 102.  114.) 
SeeaUoMudeT  (NH4)jS04. 
Solubility  of  CUSO4  in  LijS04-f-Aq  at  30*. 


Composition  of  the 

K)lution 

Solid  phase 

%bywt. 
CUSO4 

%  by  wt. 
Li,S04 

20.32 

0 

CUSO4,  5H/) 

17.50 

3.54 

16.10 

6.08 

tt 

13.55 

11.94 

ii 

12.14 

15.72 

(« 

11.04 

17.92 

(t 

10.05 

20.55 

CUSO4,  5H,0-f  Li2S04,  H,0 

10.08 

20.51 

ti 

10.07 

20.49 

it 

6.41 

22.23 

Li2S04,  H,0 

it 

3.39 

23.59 

0 

25.24 

' 

MgS04  were  in  excess;  in  5,  6,  and  7,  CUSO4 
was  in  excess.    (Diacon,  f  c.) 

100  pts.  sat.  solution  of  CUSO4  and  MgSOi 
contain  28.58  pts.  of  the  salts  at  11-14*. 
(v.  Hauer,  J.  pr.  103.  114.) 

100  pts .  sat.  8olution*of  CuSOi  and  MnS04 
oontain  37.90  pts.  of  the  salts  at  11-14.** 
(v.  Hauer.) 

SolubiUty  of  CuS04-f  MnSO*  in  H/)  at  25^ 


(Schreinemakers,  Z.  phys.  Ch.  1909,  66.  692.) 

Sol.  in  CuCl,,  (NH4)iS04,  NH4C14-Aq  at 
30**.  (Schreinemakers,  Z.  phys.  Ch.  1909,  69. 
566.) 

Sol.  in  (NH4)tS04.  Li2S04+Aq.  at  30^ 
(Schreinemakers,  Z.  phys.  Ch.  1909,  66.  694.) 

100  pts.  sat.  soluUon  of  CuSO*  and  FeSO* 
contain  17.43  pts.  of  the  salts  at  11-14.** 
(v.  Hauer,  J.  pr.  103,  114.) 

100  pts.  HsO  difflolve  10.86  pts.  CUSO4, 
17.47  pts.  MgS04,  and;5.78  pts.  Na^SO*  at  0^ 
(Diaoon.) 

100  pts.  H,0  d^lve  7.169  pts.  CuSO*, 
21.319  pts.  MgSO*,  and  6330  pts.  NajSO*  at 
0^    (Plaff.) 

Slowly  and  si.  sol.  in  sat.  MgS04+Aq. 
(Karsten.) 


SolubUity  of  CUSO4  in  HiO  in  presence  of 
MgS04.    100  pts.  H,0  dissolve- 

No. 

CuSO* 

MgS04 

No. 

CuSO. 

MgSO* 

1 
2 
3 
4 

0 

2.64 
4.75 
9.01 

26.37 
25.91 
25.30 
23.54 

6 
6 

7 

12.03 
13.61 
14.99 

15.67 

8.64 
0 

O.  per  100  g.  HfO 


CUSO4 


20  2 
19.76 
13.66 
11.61 


MnS04 


0 

3.69 
31.52 
39.41 


G.  per  100  g.  H^ 


CuS04 


9.39 
6.47 
3.01 
0.0 


M11SO4 


46.77 
53.39 
58.93 
61.83 


(Stortenbecker,  Z.  phys.  Ch.  1900,  84.  112. 

100  pts.  sat.  solution  of  CUSO4  and  tJiSO* 
contain  31.03  pts.  of  the  salts  at  11-14.* 
(v.  Hauer.) 

SolubiUty  of  CuS04+NiS04  in  Hrf). 


g.  per  100  g.  HsO 


35 


67 


CuSOi 


9.62 

41.66 

76.39 

106.40 

172.0 

186.9 


20.04 

66.01 

88.08 

147.94 

249.9 


NiS04 


583.9 
484.4 
563.6 
606.6 

483.8 

468.8 


729.3 
706.2 
601.6 
676.0 
747.8 


Mol.  %  CuSOi 


Solution 


1.57 

7.69 

11.66 

16.92 

26.6 

27.90 


2.66 

8.31 

13.66 

16.39 

24.46 


Solid 
ph»Be 


035 

2.12 

4.77 

6.52 

13.88 

'18.77 

,94.91 


0.93 
2.86 
3.92 
6.66 
23  32 


In  1 , 2,  and  3,  MgSOi  was  in  excess  and  given 
amt.  CUSO4  added;  in  4,  both  CUSO4  and 


(Fock,  Z.  Kryst.  Min.  1897,  28.  387.) 

More  easily  soL  in  sat.  KjS04+Aq  than  in 
NatS04  or  MgS04+Aq,  forming  a  doable 
sulphate,  which  separates  out.   (Karsten.) 

KjS04  and  CUSO4  mutually  displaoe  each 
other  in  saturated  solutions.  (Radorff,  Pdgg. 
148.  666.) 

When  KsS04  and  CuSO«,  both  in  exoem, 
are  dissolved  in  H«0,  a  maximum  of  aolubfli^ 
of  16.61  pts.  of  the  two  salts  in  100  pts.  HjO 
at  26**  is  readied  in  30  minutes,  after  which 
the  solubility  decreases.  This  result  is  ob- 
tained either  by  treating  excess  of  the  two 
salts  with  HjO  at  26^  or  cooling  aohitioM 
of  the  two  salts  sat.  at  higher  t«np.  to  2Sr. 
The  salts  are  in  the  proportion  of  6.2  pta 
K>S04  to  10.4  pts.  CUSO4. .  n  present  in  ^ 
same  proportion  as  in  thar  saturated  solu- 
tions, 5.41  pts.  K,904  to  10.13  pts,  CuSO. 
would  be  requiredy  V^OOQ  IC 
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If  sat.  solution  of  one  salt  is  added  to  sat. 
solution  of  the  other,  K,Cu(S04)i4-6Hrf) 
separates,  as  it  is  less  sol.  than  either  simple 
salt,  untu  a  state  of  equilibrium  is  reached, 
after  which  there  is  no  separation,  contranr  to 
RQdorff  (see  above).  (Trevor,  Z.  phys. 
Ch.  7.  486.) 

CuS04+Na,S04. 
Solubility  of  CuSO*  in  presence  of  NajS04 
at0°.    100  pt8.  H,0  dissolve— 


No. 

CuS04 

Na,80« 

No. 

CuSO*. 

Na^SOi 

1 
2 
3 
4 

0 

6.01 

9.81 

16.67 

4.53 
5.34 
5.73 
6.48 

5 
6 

7 

15.84 
15.33 
14.99 

3.55 
1.98 
0 

In  1,  2,  and  3.  NasSOi  was  in  excess  and 
gpnren  amt.  CuS()4  added;  in  4,  both  CUSO4 
and  Na^Oi  were  in  excess;  in  5,  6,  and  7, 
CuSOi  was  in  excess  and  NaiS04  added. 
(Diaoon,  J.  B.  1866.  61.) 

100  pts.  HsO  dissolve  8.038  pts.  CUSO4  and 
6.31  pts.  NaJSO*  at  0^.    (Haff,  A.  99.  224.) 

100  pts.  HsO  dissolve  20.7  pts.  CuS04and 
15.9pts.Na,804atl6^   (Radorff,  B.  6. 484.) 

Solubility  of  CuSOi+NajSOi. 

1.  Solid  phase,  3  mol.  CuSOi+l  mol. 
Na,S04. 

2.  Solid  phase,  1  mol.  CUSO4+I  mol. 
Na,S04. 

3.  Solid  phase,  1  mol.  CuS04+3  mol. 
Na,S04. 

(G.  in  100  g.  H,0.) 


t« 

1 

2 

3 

CuSO. 

NatSO* 

Cusb* 

NajS04 

CuSOi 

Na,RO« 

10 
15 
30 
50 

19.75 
20.69 
22.03 
32.37 

12.49 
15.88 
16.36 
11.75 

19.70 
20.75 
21.00 
31.45 

12.50 
15.90 
20.14 
13.41 

19.69 
20.70 
15.28 
28.76 

12.55 
15.92 
22.70 
15.25 

(Massol  and  Maldee,  C.  R.  1901, 188.  287.) 
Solubility  of  aiS04,  5H,0+Na,S0i,  10H,O. 

f 

%  CuSOi 

%  Na,S04 

0 
12 
15 

13.40 
14.83 
15.00 

6.23 
9.82 

(Koppd,  Z.  phys.  Ch.  1903,  42.  8.) 
See  also  under  CuNat(S04)i+6HsO. 

CuS04+ZnS04. 

Very  slowly  sol.  in  sat.  ZnS04+Aq,  form- 
ing a  double  rait  which  separates.    (Karsten.) 

100  pts.  sat.  solution  of  CUSO4  and  ZnS04 
contain  32.70  pts.  of  the  salts  at  ll-U**. 
(v.  Hauer.) 


Solubility  of  CuS04-f  ZnS04  in  H,0  at  25**. 


Mols.  per  100 
mols.  HsO 


Cu 


2.28 
1.83 
1.41 
1.19 
1.86 
1.22 
1.01 


Za 


0 

2.08 

3.60 

5.01 

3.36 

4.45 

4.72 


Mols.  per  100 
mols.  H2O 


Cu 


0.82 

0.51 

0.30 

0.00 

1.19 

0.51 

0.267 

0.00 


Zn 


5.03 
5.59 
5.56 
6.42 
5.01 
5.59 
5.77 
5.94 


(Stortenbecker,  Z.  phys.  Ch.  1897,  22.  62.) 

Insol.  in  liquid  NHt.  (Franklin,  Am.  Ch. 
J.  1898,  20.  827.) 

Insol.  in  liquid  COj.  (Bflchner,  Z.  phys. 
Ch.  1906,  64.  674.) 

100  pts.  of  a  sat.  solution  in  40%  alcohol 
contains  0.25pt.  CuS04+5H,0;  20%  alcohol, 
3.1  pts.;  10%  alcohol,  13.3  pts.  (Schiff,  A. 
118.  362.) 

Anhvdrous  CUSO4  is  sol.  in  absolute 
methyl  alcohoL  but  insol.  in  absolute  ethyl 
alcohol.  CuS04+aJ9sO  is  insol.  in  methyl 
or  ethyl  alcohol.    (Klepl,  J.  pr.  (2)  26.  526.) 

100  pts.  absolute  methyl  alcohol  dissolve 
1.06  pts.  anhydrous  CUSO4  at  18**. 

100  pts.  absolute  methyl  alcohol  dissolve 
15.6  pts.  CUSO4+5HK)  at  18**;  100  pts. 
93.5%  methyl  alcohol  dissolve  0.93  pt. 
CuS044-5H,0  at  18**;  100  pts.  50%  methyl 
alcohol  dissolve  0.4  pt.  CuS04+5HaO  at 
18**;  1(X)  pts.  absolute  methyl  alcohol  dis- 
solve 13.4  pts.  CuS04+5H,0  at  3**. 

100  pts.  absolute  ethyl  alcohol  dissolve  1.1 
pts.  CuS044-5H,0  at  3*.  (de  Bruyn,  Z. 
phys.  Ch.  10.  786.) 

Methyl  alcohol  dissolves  11.5%  CUSO4+ 
6H,0  at  0^     (Au^er,  C.  R.  1906,  142. 1272.) 

Glacial  acetic  acid  precipitates  CUSO4  com- 
pletely from  CuS044"Aq. 

100  g.  95%  formic  acid  dissolve  0.05  g. 
CuS04+5H,0  at  18.5^  (Aschan,  Ch.  Ztg. 
1913.87.1117.) 

Sol.  in  glycerine  (Pelouze),  picoline  (Unver- 
dorben). 

100  g.  glycerine  dissolve  36.3  g.  CuS04-f 
5H,0  at  15-16*'.  (Ossendowski,  Pharm.  J. 
1907  79.  575.) 

lob  g.'glyc^erine  dissolve  30.0  g.  CUSO4  at 
15.5^ 

100  g.  solution  of  CUSO4  in  glycol  contain 
7.6  g.  at  14.6"*.  (de  Coninck,  Biill.  Ac.  Belg. 
1906.  257.) 

Anhydrous  CUSO4  is  insol.  in  acetone. 
(Krug  and  M'Eboy,  J.  Anal.  Ch.  6.  184.) 

Insol.  in  acetone.     (Eidmann,  C.  C.  1899, 
II.  1014);  methyl  acetate.     (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.    (Naumaoau 
B.  1910,  48.  314);  boizonitrile.    (NaiJi^H. 
B.  1914,  47.  1370.) 

Min.  ChakanthUe^^,^^^^  ^y  K^OOg IC 


968 


SULPHATE,  CUPRIC  GLUCINUM 


Cnpric^udniim  sulphate,  C11SO4,  4GISO4+ 
20Hrf). 

SoL  in  HsO.    (KlaUo,  J.  B.  1868.  205.) 

Does  not  exist.  (Marignac,  A.  oh.  (4)  80. 
45.) 

9CuS0«,    GlSO4+50HsO.      As  above. 

Does  not  exist.    (Marignac,  2.  c.) 

Cupric    hydrazine    sulphate,     CuHsCSOO,, 
2N,H«. 
1  pt.  is  sol.  in  1148  pts.  HsO  at  10^ 


D>ecomp.  by  acids. 
Sol.  in  NHiOH+Aq 
Uus,  J.  pr.  1894^  (2)  60.  331.) 


Sol.  in  NHiOH+Aq  with  decomp.    (Cur- 


Cnpric  Iron  (ferrous)  sulphate,  CuSOi,  FeS04. 

Insol.inHjO.    (fitard,  C.  R.  87.  602.) 

+2H,0.    (fitard.) 

CuSO*,  2FeS04-|-21H,0.  Sol.inH,0.  (v. 
Hauer.) 

CuSO^  3FeS044-28H/).  100  pts.  HK)  dis- 
solve 75  pts.  salt  at  7^    (Lefort.) 

4CuS0«,  FeS04H-34H,0.  100  pta.  H,0  at 
15.5*  dissolve  75.91  pts.    (Thomson.) 

Cupric  Iron  (ferric)  sulphate,  CUSO4,  Fes(S04)s 
+24H,0. 
Sol.  in  H/).    (Bastick.) 

Cupric  iron    (ferrous)   potassium  sulphate, 
CUSO4  FeS04,  2K,S04H-12H,0. 
SoLinHjO.    (Vohl.) 

Ci^ttic  lead  sulphate,  CuO,  PbO,  SOt+HsO. 

Min.  lAnarite, 

3CuO,  7PbO,5SOs+5H,0.  Min.  CaUdon- 
iU.    Sol.  in  HIVOs+Aq. 

Cupric  magnesium  su^ihate,  CUSO4,  MgS04 
+14tf;0. 
Efflorescent.    Sol.  in  H,0.     (Vohl,  A.  94. 

57.) 

-|-2H,0.    (Arrot,  1884.) 

CuS04,2MgS04-h21H,0.  Sol.inH,0.  (v. 
Hauer,  Pogg.  126.  638.) 

CUSO4,  7MgS04-|-56H,0.  Sol.  in  H,0. 
(Schiflf,  A.  107.  64.) 

Cupric   magneshim   manganous   potassium 
sulphate,     CuSO*,     Alg804,     MnS04, 
3KS04+18HiO. 
Sol.  in  HA    (Vohl.) 

Cupric  magnesium  potassium  sulphate, 
CUSO4,  MgS04,  2K,S04-f  6H,0r 

SoLinHjO.    (Vohl,  A.  94.  57.) 

Does  not  exist.  (Aston  and  Pickering, 
Chem.  Soc.  49.  123.) 

Cupric  magnesium  potassium  zinc  sulphate, 
CUSO4,  Mg04,  3K2SO4,  ZnS04+18H,0. 
Sol.  inHaO.    (Vohl.) 


Cupric   manganous   sulphate,   5CaS04, 
2MnS04+36H,0. 
Sol.  in  H,0.    (Schauffele,  J.  B.  1862.  340.) 
2CUSO4, 3MnS04+25H,0.   As  above.    (S.) 
CUSO4,  MnS04-|-H,0.     (fitard,  C.  R.  87. 

602.) 

Cupric  manganous  potassium  sulphate, 
CUSO4,  MnS04,  2KJ304+126rf). 
Sol.  inHiO.    (Vohl.) 

Cupric  nickel  sulphate,  CUSO4,  NiS04+3H/). 

(fitard,  C.  R.  87.  602.) 

CUSO4,  2NiSO4+21H,0.  Sol.  in  H/). 
(v.  Hauer.) 

4-18HaO.  Sol.  in  H,0.  (Boisbaudran,  C. 
R.  66.  497.) 

2CUSO4,  2NiS04,  3H,S04.    (fitard.) 

Cupric  nickel  potassium  sulphate,  CUSO4. 
NiS04,  2K,S044-12H/). 

Sol.  in  HA    (Vohl.) 

Sol .  in  4  pts.  HtO ;  insol.  in  alcohol .    (Bette. ) 

4CuS04,  K,S04+4H/).  Very  si.  sol.  in 
H,0. 

K,0,  4CuO,  4SOs-|-4H,0.  Insol.  in  H,0, 
but  decomp.  by  boiling  H/)  into  3CuO,  S0|. 

Cupric  potassium  sulphate,  KtCu(S04)t+ 
6H/). 

100  pts.  HtO  dissolve  66.666  pts.  at  102.S^.  (Grif- 
aths.) 

Much  more  sol.  in  hot  than  cold  HtO.     (Pierre.) 
Easily  sol.  in  HtO;  by  boiling,  de  oomp.  into  basic  s«h. 
(Persos.  A.  ch.  (3)  SO.  272.) 


100  pts.  HtO  dissolve  11.14  pts.  anhydrous 

!,  «7. 


salt  at  25**.    (Trevor,  Z.  phys.  Ch.  7.  470.) 
1   L   HtO  dissolves   116.0   g.    anh^  ' 


salt  at  26**.     (Locke,  Am.  Ch.  J.  1 
450.) 

See  also  CUSO4+K1SO4. 

Min.  CyanochraUe. 


Cupric  Dotasslum  zinc  sulphate,  CUSO4. 
2it5304,  ZnS04+lffliO; 
Sol.  in  H,0.    (Vohl.) 

Cupric  rubidium  sulphate,  CUSO4,  Rb^S04+ 
6H,0. 

Sol.  in  HtO.    (Tutton.) 

1  1.  HsO  dissolves  102.8  g.  anhydrooi 
salt  at  26**.  (Locke,  Am.  Ch.  J.  1902,  ST. 
460.) 

Cupric  sodium  sulphate,  bask,  Na^04. 

Cu(OH),,  3CuS04+2H,0. 
,    Min.  NcUrochaiciU, 

SI.  sol.  in  HsO;  essily  sol.  in  acids.    (P^ 
lache  and  Warren,  Am.  J.  Sci.  1908,  (4)  tS. 
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Cleric  sodioiii  sttlphate,  C11SO4,  N'a,S04  + 
2H/). 

Solubility  of  the  pure  double  salt  CUSO4, 
Na,S04-h2H,0. 


17.7 

10.5 

23 

30 

40.15 


100  grams  solution  contain 


CuSO*  grama         Na]S04  grama 


14.34 
14.54 
14.36 
14.07 
13.73 


13.34 
12.00 
12.76 
12.37 
12.26 


(Koppel,  Z.  phys.  Ch.  1003,  42.  8.) 

Solubility  of  the  mixture  of  CUSO4,  NajS04-l- 
H,0  and  CUSO4. 


f 

100  g.  solution  contain 

CUSO4  grams 

Na«S04  grams 

17.7 

19.6 

23 

30 

40.15 

14.00 
15.62 
16.41 
17.07 
20.56 

13.48? 

12.06 

11.35 

0.05 

8.00 

(Koppel.) 

Solubility  of  the  mixture  of  CUSO4,  NatS04-h 
2H,04uidNa,S04. 


18 

19.5 

20 

23 

25 

26 

28 

28-3 

30 

30.2 

32.2 

33.0 

35.3 

37.2 


100  g.  solution  contain 


CuSO«  grams        Nai804  grams 


13.53 
11.847 
11.330 
8.185 
6.284 
5.507 
3.746 
3.661 
2.607 
2.422 
1.465 
1.475 
1.471 
1.404 


13.844 

15.116 

15.607 

18.723 

21.108 

22.44 

24.063 

28^383 

32^442 
32.209 
32.072 
31.06 


(Koppel.) 

Solubility    of    CUSO4,     Na,S04-h2H,0    in 
presence  of  varying  amounts  of  NasS04. 


30 

30 

30.1 

40.15 

30 


100  g.  solution  contain 


Cu804  grams         NaiS04  grams 


5.38 
5.41 
3.60 
3.07 
1.57 


22.17 
21.02 
25.37 
23.00 
32.00 


(Koppel.) 


Copper  sulphate  and  sodium  sulphate  unite 
to  form  a  double  salt,  CUSO4,  NasS04+ 
2HtO,  which  is  stable  in  the  presence  of  the 
solution  above  16.7**.  In  the  presence  of 
copper  sulphate  the  solubility  of  Na3S04+ 
lOHjO  is  greater  than  that  of  the  pure  salt. 
(Koppel.) 

Cupric  tiiallous  sulphate,  CUSO4,  TlsS04+ 
6HsO. 

Decomp.  by  reciystaUising  from  HtO. 
(WiUm,  A.  ch.  (4)  6.  65.) 

1  1.  HsO  dissolves  81  g.  anhydrous  salt 
at  26^    (Locke,  Am.  Ch.  J.  1002,  27.  450.) 

Cupric  zinc  sulphate,  CUSO4, 3ZnS04+28HsO 
Efflorescent.    100  pts.  HsO  dissolve  80  pts. 

salt  at  8*".    Sol.  in  all  proportions  in  boiling 

HiO.     (Lefort.) 
CUSO4,     2ZnS04+21H,0.       (v.     Hauer, 

Pogg.  126.  637.) 
CUSO4,    ZnS04+12HiO.      (Boisbaudran.) 
2CUSO4,  2Zn804,  HjS04.     (fitard.) 

Cuprous  sulphate  ammonia,  CusS04,  4NHt. 

Sol.  in  NH40H4-Aq;  decomp.  by  pure  HiO. 
(Pochard,  C.  R.  1003, 186. 504.) 

+HjO.  Decomp.  by  Hrf).  (Foerster  and 
Blankenburg,  B.  1006,  89.  4434.) 

Cupric   sulphate   ammonia,   basic,    CUSO4, 
3CuO,  2NH,+5H,0. 
DeccMup.  by  hot  HjO.    (Pickering,  Chem. 
Sqc.  48. 336.) 

Cupric  sulphate  ammonia  (Cui^ammoiiium 
sulphate),  CUSO4,  NHt. 

Decomp.  by  HjO.     (Kane.) 

Decomp.  by  HsO  givmg  a  basic  sulphate. 
(Bouzat,  C.  R.  1002, 186. 535.) 

CUSO4,  2NH,  (CUSO4,  2NH,4-3Hrf). 
(Mendelejeff,  B.  8.  422.)].  Decomp.  by  ex- 
cess of  BTtO  into — 

CUSO4,  4NH|-|-H,0.  Sol.  in  1.5  pts.  HjO, 
but  decomp.  by  much  HsO.  Insol.  in  alco- 
hol. Insol.  in  cone.  NH40H+Aq.  (Andr6, 
C.  R.  100.  1138.) 

Sol.  in  small  quantitv  of  HjO;  decomp.  in 
dil.  solution.    (Bouzat.) 

100  g.  HsO  dissolve  44.56  g.  anhydrous 
comp.  at  25**.    (Pudschies,  Dissert.) 

100  g.  HsO  dissolve  18.05  g.  at  21-22**. 
(Horn  and  Taylor,  Am.  Ch.  J.  1004,  82.  268.) 

CUSO4,  5NH,.  Completely  soL  in  HsO. 
(Rose,  Pogg.  20.  150.) 

Sol.  in  small  amt.  of  HsO:  decomp.  in  dil. 
solution.  Insol.  in  liquid  NHt.  (Bousat, 
C.  R.  a002,  186.  635.) 

Cuprous  sulphate  carbon  monoxide,  CusS04, 
2C0+Hi0. 
Very  unstable.    (Joannis,  C.  R.  ;p(^  186. 
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Ctmric  sulphate  zinc  oxide,  CuSOi,  2ZnO+ 
21H,0. 
(Lareen,  Ch.  Z.  Repert.  1896,  20.  317.) 
2CuS04,  3ZnO+12H,0.     (Mailhe,  A.  ch. 

1902,  (7)  27. 169.) 

Didymitim  sulphate,  basic,  DisOs,  SOt  = 
(DiO),S04. 

Insol.  in  cold  or  boiling;  HsO.    (Marignac.) 

Slowly  sol.  in  hot  dil.  HCl  +  Aq.  Easily  sol. 
in  cone,  acids. 

H-SHjO.     Precipitate.     (Hermann.). 

Composition  is  2Di20%,  3S08-h3HjO  or 
Di,(S04)»-|-Di,0«H«.    (Frerichs  and  Smith.) 

Composition  is  5Di20»,  3SOi4-xHtO. 
(Cleve,  B.  11.  910.) 

Didymium  sulphate,  Dii(SOi)i. 

Anhydrous.     By  saturating  cold  HjO  and 
warming  the  solution,  the  following  results 
were  obtained — 100  pts.  HjO  dissolve  at: 
12*      18*     25*      38*     50* 
43.1    25.8   20.6    13.0    11.0  pts.  Di,(S04)i. 

H-eHjO.  HjO  dissolves  this  salt  very 
slowly;  100  pts.  HjO  dissolve  13  pts.  Di2(S04)5 
in  24  hours,  and  16.4  pts.  in  2  davs.  If 
solution  is  evap.  in  vacuo  until  Dij(S04)8-h 
8H2O  separates  out,  34  pts.  Di,(S04)8 
remain  dissolved  in  100  pts.  HiO.    ■ 

-h5H,0.    (Cleve.) 

-f8HjO.    Solutions  of  this  salt  contain  at: 
19*      40*     50*     100* 

11.7     8.8     6.5     1.6ptB.  Di,(S04)i. 
(Marignac,  A.  ch.  (3)  88. 170.) 

-f9H,0..(Z8ch:e8che,  J.  Pr.  107.  75.) 

Didymium  potassium  sulphate,  KsS04, 
Dis(S04)i-|-2H20. 

Sol.  in  63  pts.  HjO.  Insol.  in  sat.  K,S04+ 
Aq.    (Marignac.) 

3K,S04,  Di,(S04)s.  Sol.  in  83  pts.  H,0  at 
18*.  Insol.  in  cold,  si.  sol.  in  boiling  sat. 
1^2804 4- Aq,  100  ccm.  of  which  retain  55  mg. 
Di20a  in  solution.    (Cleve.) 

4K2SO4,  Di2(S04),.    (Cleve.) 

9K2SO4,  2Di2(S04)a-|-3H20.    (Cleve.) 

Didymium    sodium    sulphate,    Dis(S04)t, 
Na,S04,  and  +2H,0r 
Sol.  in  200  pts.  H2O  (Marignac),  and  still 
less  in  sat.  Na2S04-|-Aq,  100  ccm.  of  which 
dissolve  only  70  mg.  Di203  at  ord.  temp. 
(Cleve.) 

Didymium  thallous   sulphate,    (DliS04)i, 
3TI2SO4. 

Ppt. 

Di2(S04)8,  T12S04-I-2H20.  Sol.  in  H2O. 
(Zschiesche,  J.  pr.  107.  98.) 

Erbium  sulphate,  Ert(S04)t. 

Anhydrous,  Easily  and  rapidly  sol.  in 
HfO.  100  pts.  HsO  dissolve  43  pts.  anhy- 
drous salt  at  0*. 


+8HsO.  Less  sol.  in  HsO  than  1 
salt.  100  pts.  HsO  dissolve  30  pts.  £rs(80)4)s 
+8HsO  (=23  pts.  Ers(804)i)  at  about  20*; 
at  100*,  100  pts.  Ers(S04)t+8HsO  rmain 
dissolved.  Sat.  solution  deposits  crystals 
when  heated  to  55*.    (Hd^und.) 

100  g.  o[  sat.  solution  of  Ers(804)i+8H^ 
at  25*  in  HsO  contains  11.94  g.  anhyd. 
Ers(S04)i.    (Wirth,  Z.  anorg.  1912,  76. 174.) 


Solubihty  of  Er2(S04)»-h8H,0  in  HsS04  at 
25*. 

N=equiv.  g.  H2SO  in  1  1.  of  solvent. 
C  =  g.  oxide  in  100  g.  of  solution. 
C*=g.  anhyd.  salt  in  100  g.  of  solution. 


N 

C 

C» 

N 

C 

C» 

0 
0.1 

1.1 

2.16 

4.604 
4.615 
3.64 
3.04 

7.60 
7.618 
6.00 
5.018 

4.32 
6.685 
9.68 
15.15 

2.00 
0.9115 
0.4439 
0.145 

3.301 
1.505 
0.733 
0.239 

(Wirth,  Z.  anorg.  1912,  76.  174 


Insol.    in    methyl    acetate.      (Naumann, 
B.  1909, 42^3790.) 


Erbium     DOtassium     sulphate,     £rs(804)i, 
3KsS04. 
Slowly  sol.  in  HsO.     (Haglund.) 

Erbium  sodium  sulphate,  Ers(S04)i,  5Nas804 
4-7HsO. 
Sol.  in  HsO.    (Cleve.) 

Europium  sulphate,  Eus(S04)t+8HsO. 

Stable  in  the  air.    (Urfoain  and  Laoombe, 
C.  R.  1904,  188.  628.) 

Gad<^inium   sulphate,    Gdt(S04)t+8HsO. 
Solubility  in  HsO. 


Pts.  of  Gdt(804)»  in 

Temp. 

100  pu.  HfC) 

0* 

3.98 

9.3-10.6* 

3.33 

14.0* 

2.80 

25.0* 

2.40- 

34.4* 

2.26 

(Benedicks,   Z.   anorg.    1899,   22.   409-410.) 

100  g.  sat.  solution  of  Gd(S04)i-h8H/) 
at  25*  in  HsO  cont^  2.981  g.  anlmL 
G<i.(S04)..    (f^^e0§^12,7£l?L) 
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Solubility  in  H,S04.  Solid  phase,  Gd,(S04)s-h 
8H,0. 

N^eqiUv.  g.  HaSO^  in  1  1.  of  solvent. 

C—g.  oxide  in  100  g.  of  solution. 

Ci  =g.  anhyd.  Gd,(SO«),  in  100  g.  of  solu- 
tion. 


N 

c 

Ci 

N 

C 

C> 

0 

0.1 
0.505 
1.1 

1.793 
1.98 
2.365 
2.29 

2.981 
3.291 
3.931 
3.807 

2.16 
6.175 
12.6 

1.789 
0.528 
0.0521 

2.974 

0.8777 
0.0867 

(Wirth.) 
Sol.  in  sat.  KjSOi+Aq. 

GAdoUniiim  potusiiim  sulphate,  QdsCSOOt, 
K,S04+2H,0. 
100  grams,  sat.  solution  in  KsS04+Aq  oon- 
tains  0.87--0.77  grams  Qd|Oi.     (Beneaidcs, 
Z.  anorg.  1900,  &.  410.) 

Ganiam  sulphate,  GatCSOOt. 

Not  deliquescent,  but  very  sol.  in  HjO. 
SoL  in  60%  alcohol;  insoL  in  ether.  (Boi»- 
baudran.) 

Aqueous  solution  decomp.  into  basic  salt 
by  boiling,  which  redissolves,  however,  on 
cooling. 

Gamnm  potasshim  sulphate,  GatEs(S04)4+ 
(Soret,  Arch.  sc.  pbys.  nat.  1885, 14.  96.) 

Galllnm  rubidhmi  sulphate,   RbsGas(S04)4 
+24Hrf). 

(Soret,  Arch.  so.  phys.  nat.  1885,  14.  96.) 

Ghidnum  sulphate,  basic,  3G10,  SOt+4HsO. 

SoL  in  HsO,  but  decomp.  by  heating  or 
dflution.     (BeneUus.) 

2G10,  S0,+3H,0.    Sol.  in  HA 

9Giq,  S0,+14Hrf)  (?).  Precipitate.  In- 
soL in  HsO.    (Berselius.) 

According  to  Debray,  this  salt  ^hen  care- 
fully washed  is  GIOA. 

Ghiclituin  sulphate,  GISO4. 

Anhydrous, 

Nearly  insol.  in  HiO^ut  slowly  attacked 
by  cold,  rapidly  by  hot  HiO,  and  is  converted 
into  G18044-4HsO  before  diawlving.  (Pai^ 
SODS,  Z.  anorg.  1904,  42. 253.) 


of  GlS04+Aq  at  25^ 


Solubility  of  GISO4  in  H,S04-|-Aq  at  25°. 


H»804+Aq 
%  HtS04 


5.23 
9.61 
18.70 
34.00 
40.35 
45.51 
50.63 
56.59 
63.24 
65.24 
73.64 


100  ^.  of  the 
solution  con- 
tain g.  GISO4 


8.212 
8.429 
7.944 
6.603 
5.631 
5.773 
6.628 
5.438 
3.640 
2.244 
2.128 
2.185 


Solid  phase 


GlS04-f6H,0 


G1S04-|-4H,0 


J 


(Wirth,  Z.  anorg.  1913,  79.  359.) 
See  also  under  +2,  4,  and  6HtO. 


Insol.  in  liquid  NHj.    (Gore,  Am.  Ch.  J., 
1898^.  8280 

4-H,0.     (Lev 
48.  447.) 


(Levi-Malvano,  Z.  anorg.  1906, 


+2H,0. 


Solubility  in  H/)  at  t** 


(Wagner,  Z.  phys.  Ch.  1890,  6.  35.) 


t° 

G.  GISO4  per  100  g. 

H^ 

Solution 

80 

91.4 
105 
119 

84.76 
97.77 
118.4 
149.3 

45.87 
49.42 
54.21 
59.88 

(Levi-Malvano.) 

+4H,0.    Very  soL  in  H,0. 

Sol.  in  its  own  weight  of  HsO  at  14^  and 
in  everyproportion  of  boiling  HjO.  Less  soL 
in  dil.  HtS04+Aq  than  in  water.  (Debray, 
A.  ch.  (3)  44.  25.)        . 

Solubility  in  HjO  at  t**. 


t* 

g.  GISO4  per 
100  g. 

t» 

g.  GISO4  per 
100  g. 

HiO 

solution 

H,0 

solution 

30 
40 

68 

85 

43.78 
46.74 
61.95 
76.30 

30.45 
31.85 
38.27 
43.28 

95.4 
107.2 
111 

90.63 
115.3 
128.3 

47.55 
53.58 
56.19 

(Levi-Malvano . ) 

SI.  sol.  in  dilute,  insol.  in  absolute  alcohol. 

Can  be  completely  pptd.  from  GlS04+Aq 

byHCtHjO,.    (Persos.) 

IdboI,  in  acetone.     (Nai 

87.  4329.)  D-^g^l\ze6  by 


^\S»5^c 


1904, 
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Solubility  in  HjO  at  t**. 


t** 

g.  GISO4  per  100  g. 

HtO 

solution 

31 
50 
72.2 

77.4 

52.23 
60.67 
74.94 
81.87 

34.32 
37.77 

42.85 
46.01 

(Levi-Malvano.) 

100  g.  of  the  aqueous  solution  oontain  at 
26**,  8.212  g.  GISO4.  (Wirth,  Z.  anoig.  1913, 
79.  368.) 


Glttdnum  iron   (ferrous)    sulphate,   G1SP«, 
FeS04+17J^A  T 

Sol.inH,0.    (Klat2O,J.B.1868.204.) 
3GISO4,    FeS044-2ffl,0.     Sol.    in   H,0. 

(Klatzo.) 
Do  not  exist.    (Marignao,  A.  ch.  (4)  80. 

46.) 


Gludnum  nickel  sulphate,  (Gl,Ni)S04+ 
4H,0.  or  7H,0. 

(Klatzo,  J.  B.  1868. 206.) 

Does  not  exist.  (Atterbarg,  Sv.  V.  A.  F. 
1878,  4.  81.) 


Gludnum  potassium  sulphate,  GISO4,  KsS04 
4-2H,0. 

SI.  sol.  in  cold,  slowly  but  more  sol.  in  hot 
H,0.    (Debray.) 

+3H,0.     (Klatso.) 


Gludnum  potassium  hydrogen  sulphate, 
GlH,(S04)t,  2K,Sp4-f4HA 
Easily  sol.  in  HjO.     Partly  deoomp.  by 
redystallisation.    (Atterberg.) 


Gludnum  sodium  sulphate,  2GISO4,  3NaiS04 
-M8H,0. 
Sol.  in  H,0.    (Atterberg.) 

Gludnum  zinc  sulphate,  2GISO4,  3ZnS04+ 
35H,0. 
Sol.  in  H,0.     (Klatso,  J.  B.  1868.  206.) 
Does  not  exist.     (Atterberg.) 

Gold  (auroauric)   sulphate,  Aus(S04)t. 

Decomp.  by  moist  air,  HtO,  gladal  aoetic 
add,  or  HNOj+Aq  (1.42  sp.  gr.)  Insol.  in 
cone.  H,S04.    (Schottlander,  A.  217.  376.) 


Gold  (auric)  sulphate,  Ausd,  2SOt+HA 
CT  Auxyi  hydrogen  sulphate,  (AuO)HS04. 
Ddiquescent.  Deoomp.  by  HsO.  Sol.  in 
HCl+Aq;  not  attacked  by  cone.  HNOt+ 
Aq.  Sol.  in  6  pts.  cone.  HtS04.  (8cho^ 
Itoder.) 


Gold  (auric)  potasshmd  sulphate,  Aas(S04)i, 
KJ3O4. 
Not  decomp.  immedlatdy  by  cold  H^. 
(Schottlander.) 

Hydrazine  mercuric  sulphate  hy 
(NJH,),S04.  3HgS04,i2N7 
Insol.  in  HsO.     Sol.  in  HsO  oontaimiig 
HCl.     (Ferratini,  Gau.  ch.  it.    1912,   41 
(1)  142.)  ^ 

Hydrox^amine  uranyl  sulphate, 

(NHrf)H)„  H,S04,  2(U0,)S04+6HA 
Extr^nelv  soL  in  HsO  from  which  it  eta 
be  cryst.    (Rimbach,  Dissert  1904.) 

Indium  sulphate,  Ins(S04)t. 
Eadhr  sol.  in  HsO. 
-f9HsO.   Easily  soL  in  HsO. 

Indium    hydrogen    sulphate,    InH(S04)s+ 
4H0. 
Very  deliquescent.    (Meyer.) 


4H: 


not 


InK(S04)s+ 


Sol.   in   HsO,   but  deoomp.   by  botfiag. 
(Ra8sler^J.pr.(2)7. 14.) 


(InO),K(S04)s+3HsO. 
(Rassler.) 


InsoL    in    H/). 


Indium  rubidium  sulohate, 
Ins(S04),,  RbsSOT+iiHsO. 

44.28  pts.  are  sol.  in  100  pts.  HsO  at  15*. 
(Chabri^,  C.  R.  1901, 182.  473.) 

Melts  in  crystal  HsO  at  42*.  (Loek^ 
Am.  Ch.  J.  1901^  26. 183.) 

Indhmi  sodhmi  sulphate,  InNa(S0«)t+4H/). 
Sol.  in  HsO.    (Rosslca;  J.  pr.  (2)  7.  14.) 


Iodine  sulphate,  Is(S04)s. 

Ppt.     Deoomp.    by   HsO. 
anorg.  1916,  91. 140.) 


(FEdilec^  Z. 


lodjd  sulphate,  (I0)s(S04)t. 

Possible  composition  of  Weber's  (B.  lOL 
86)  IsO,,  3S0,. 

Digitized  by  ^OOQIC 


SULPHATE,  IRON 


973 


Iridium  sulpliate. 
Sol.  in  HfO  or  alcohol.     (Benelius.) 
IrCSOOt.     Sol.   in  HsO.      (Rimbadi,   Z 

anorg.  1007,  62.  409.) 


Iridium  potasainm  sulphate,  Irt(80i)i, 
K,804+24Hrf). 

Mpt.  102-103^ 

Easily  sol.  in  HsO.  (Marino,  Z.  anoig. 
1904,  48.  220.) 

iTtiSO^t,  3K1SO4.  Sol.  in  HsO  or  dil. 
HsS04+Aq:  nearly  insol.  in  sat.  KsS04+ 
Aq.     (Boisbaudran,  C.  R.  96.  1406.) 

Iridium  rubidhmi  sulphate,  Irs(S04)4Rbs. 

Sol.  in  cold;  very  sol.  in  hot  HjO.  (Marino, 
Gass.  eh.  H.  1903, 32,  (2)  511.) 

Mpt.  108^109^  (Marino,  Z.  anoig.  1904, 
42.  219.) 

Iridhmi  thamum  sulphate,  Irs(S04)ti  TlsS04+ 
24HsO. 
Very  sol.  in   HsO.     (Marino,   Z.   anoig. 
1904,  42.  222.) 

Iron  (ferrous)  sulphate,  FeSOi. 

+HsO. 

-|-2HsO.  Not  more  sol.  in  H|0  than  gyp- 
sum.   (Mitscherlich.) 

H-3Hs0.    Sol.  in  HsO.    (Kane.) 

-f  4HsO.  Separates  from  cone.  FeSOi-f  Aq 
at  80**. 

-h7HsO.    Efflorescent  at  33°. 

I  pt.  FeSO«+7HtO  diasolvM  in  1.6  pta.  cold,  and  0.3 
pt.  boiling  HiO. 

1  pt.  Fe80«+7HfO  di88}lve8  at: 
Iff    15°     25*  33**  46°     60°    81'  »0°  100° 
in  1.64  1.43  0.87  0.66  0.44  0.38  0.37  0.27  0.3  pU.  HtO 
(Brandea  and  Firnhaber,  Br.  Arob.  7.  83.) 

Wben  boiled  with  insufficient  HsO  for  solution  a 
vhite  bydrate  ia  formed  which  separates  out.  Solubility 
increaaea  up  to  87.5°,  and  then  diminishes,  owing  to  the 
above  aeparation.    (Brandes,  Pogg.  SO.  581.) 

Sol.  in  2  ptfl.  cold,  and  1  pt.  bouing  HsO  (Fourcroy); 
•oL  in  2  pt.s  cold  HsO  at  18.75°  (Abl) ;  sol.  in  6  pta.  HsO 
at  moderate  heat,  and  0.75  pt.  at  100°.     (Bergmazm.) 

100  pta.  HsO  at  16.6°  diaaolve  45-50  pta.  (Ure's 
Diet.) 


100  pta.  HsO  diaaolve  pU.  Fe80«  at  t°. 

t° 

Pta. 
FeS04 

t° 

Pta. 
FeSO* 

t° 

Pta. 
FeSOi 

0 
10 
12 
20 

15  8 
19  9 
21  3 
25  0 

21 
30 
37 

27.4 
32.6 
36.6 

45 
55 
70 

42  9 
47.0 
56  5 

(Tobler.  A.  90.  198.) 

100  pta.  FeSOiH-Aq  sat.  at  11-14**  contain 
17.02%  FeS04.    (v.  flauer,  J.  pr.  108.  114.) 

100  pta.  FeS044-Aq.  sat  at  15**  contain 
37.2%  FeS04H-7HiO;  solution  has  sp.  gr. 
1.2232.    (Schiflf,  A.  118.  362.) 


Solubility  in  100  pts.  HsO  at  t**. 


*o 

Pta. 

*o 

Pta. 

«o 

Pta. 

b 

FeSOi 

I 

FeSO* 

I 

Fe804 

0 

7.9 

34 

37.1 

67 

66.1 

1 

8.7 

35 

38.0 

68 

65.0 

2 

9.5 

36 

38.9 

69 

64.9 

3 

10.4 

37 

39.8 

70 

64.8 

4 

11.2 

38 

40.7 

71 

64.7 

5 

12.0 

39 

41.7 

72 

64.5 

6 

12.9 

40 

42.6 

73 

64.4 

7 

13.7 

41 

43.5 

74 

64.2 

8 

14.6 

42 

44.4 

75 

64.0 

9 

15.3 

43 

45.3 

76 

63.7 

10 

16.2 

44 

46.2 

77 

63.4 

11 

17.0 

46 

47.1 

78 

63.1 

12 

17.9 

46 

48.1 

79 

62.7 

13 

18.7 

47 

49.0 

80 

62.3 

14 

19.5 

48 

50.0 

81 

61.9 

15 

20.4 

49 

61.0 

82 

61.5 

16 

21.2 

50 

61.9 

83 

61.0 

17 

22.1 

61 

62.9 

84  • 

60.4 

18 

23.0 

52 

63.8 

85 

59.8 

19 

23.8 

63 

64.8 

86 

59.2 

20 

24.7 

64 

66.7 

87 

68.5 

21 

26.6 

66 

56.7 

88 

57.7 

22 

26.4 

66 

67.7 

89 

67.0 

23 

27.3 

67 

68.7 

90 

66.2 

24 

28.1 

58 

69.7 

91 

55.3 

26 

29.0 

69 

60.7 

92 

64.3 

26 

29.9 

60 

61.7 

93 

53.3 

27 

30.8 

61 

62.7 

94 

52.2 

28 

31.7 

62 

63.7 

95 

51.0 

29 

32.6 

63 

64.8 

96 

49.6 

30  . 

33.5 

63.5 

66.4 

97 

48.0 

31 

34.4 

64 

65.4 

98 

46.3 

32 

35.3 

66 

65.3 

99 

44.6 

33 

36.2 

66 

65.2 

100 

42.6 

(Mulder,  Scheik.  Verhandel.  1864.  141.) 


If  solubility  S«pt8.  anhydrous  FeS04  in 
100  pts.  solution,  S  =  13.64-0.3788t  from  —2** 
to  4-65";  S=37.5  constant  from  65°  to  98**; 
8  =  37.5— 0.6685t  from  98"  to  156".  Practi- 
cally insol.  at  166".  (fitard,  C.  R.  106. 
740.) 

Sat.  FeS04+Aq  contains  at: 
— 1»      4-5"      24"        34"        52* 
13.0      16.1      22.7     26.3     32.6%  FeS04, 


60" 
36.4 

102" 
34.7 


or 

37.7 

112* 
28.0 


77* 
37.8 

130" 
17.8 


86^ 
37.8 


94" 
36.7%FeS04, 


162" 

2.6%  FeS04. 


(fitani,  A.  <sh.  1894,  (7)  2.  563.) 


100  g.  H,0  dissolve  26.69  g.  FeS04  at  26*. 
(Stortenbecker,  Z.  phys..  Ch.^UftOO.  84. 
109.) 


Z.    phys.    Ch     Wfp, 
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Solubility  of  FeS04  in  HjO  at  t**. 
100  g.  HiO  dissolve  g.  FeS04. 


f 

G.  FeSOi 
15.65 

t*' 

G.  FeS04 

0.00 

52.00 

50.20 

10.00 

20.51 

54.03 

52.07 

15.25 

23.86 

60.01 

54.95 

20.13 

26.56 

65.00 

55.59 

25.02 

29.60 

68.02 

52.31 

30.03 

32.93 

70.04 

56.08 

35.07 

36.87 

77.00 

45.90 

40.05 

40.20 

80.41 

43.58 

45.18 

44.32 

85.02 

40.46 

50.21 

48.60 

90.13 

37.27 

FeS()4-h7H,0  is  stable  from —1.82**  to 
+56.6**;  FeS04-|-4H,0  from  56.6**  to  64.4**; 
FeS()4-f  H,()  above  this  point. 

(P>aenckel,  Z.  anorg.  1907,  55.  228.) 

FeSOi+Aq  sat.  at  30^  contains  24.9  g. 
FeS04  in  100  g.  of  solution.  (Sohreine- 
makere,  Z.  phys.  Ch.  1912,  71.  110.) 

Sp.  gr.  of  FeS04-|-Aq  at  15^ 
%  =  %FeS044-7H^. 


7v 

Sp.  gr. 

% 

Sp.gr. 

% 

Sp.gt. 

1 

1.005 

15 

1.082 

28 

1.161 

2 

1.011 

16 

1.088 

29 

1.168 

3 

1.016 

17 

1.094 

30 

1.174 

4 

1.021 

18 

1.100 

31 

1.180 

5 

1.027 

19 

1.106 

32 

1.187 

6 

1.032 

20 

1.112 

33 

1.193 

7 

1.037 

21 

1.118 

34 

1*.200 

8 

1.043 

22 

1.125 

35 

1.206 

9 

1.048 

23 

1.131 

36 

1.213 

10 

1.054 

24 

1.137 

37 

1.219 

11 

1.059 

25 

1.143 

38 

1.226 

12 

1.065 

26 

1.149 

39 

1.232 

13 

1.071 

27 

1.155 

40 

1.239 

14 

1.077 

(Gerlach,  Z.  anal.  8.  287.) 

Sp.  gr.  16.6**  of  sat.  solution  =  1.219. 
(Greenish  and  Smith,  Pharm.  J.  1903, 71. 881.) 

Sat.  FeS044-Aq  boils  at  102.2**  (Griffiths), 
and  solution  contains  64%  F68O4.  Cnist 
forms  at  102.3**;  highest  temp,  observed, 
104.8**.    (Gerlach,  Z.  anal.  26.  426.) 

B.-pt.  of  FeS04-f  Aq  containing  pts.  FeS04 
to  100  pts.  HjO. 


B.-pt. 

Pts.  FeS04 

B.-pt. 

Pt«.  FeS04 

100.5** 
101.0 

17.7 
34.4 

101. 5** 
101.6 

50.4 
53.2 

(Gerlach,  Z.  anal.  26.  433.) 

100  g.  of  the  sat.  solution  contain  22.84  g 
FeSO*  at  25^  (Wirth,  Z.  anorg.  1913,  79 
364.) 


Sol.  in  hot  HCl+Aq.    (Kane.) 
Somewhat  sol.  in  cone.  HjS04.    (Buasy  and 
Lecann.) 

SolubiUty  in  H,S04-|-Aq  at  25^ 


H3SO«+Aq 
Normality 


0 

2.25 
6.685 
10.2 
12.46 
15.15 
19.84 


)g. 


■olution 
oonUun 
g.  FeS04 


22.84 

19.03 

13.40 

10.30 
7.26 
4.015 
0.1522 


Solid  phase 


FeS04-|-7H,0 
FeSO4-|-H,0 


(Wirth,  Z.  anorg.  1913,  79.  364.) 

More  sol.  in  water  containing  NO  than  in 
pure  H,0.    (Gay,  BuU.  Soc.  (2)  44.  175.) 

Completely  pptd.  from  FeS04+Aq  by 
glacial  HCaHjO,.    (Persox.) 

Solubility  in  (NH4)tS04-fAq.  See  under 
(NHOJ3O4. 

Solubility  in  Li,S04+Aq  at  30**. 


Composition  of 
the  solution 


by  wt. 
FeS04 


24.87 

22.45 

21.15 

18.79 

16.51 

16.18 

16.04 

15.39 

12.68 

5.32 

3.74 

0 


by  wt. 
LijS04 


0 

4.00 
5.58 
11.16 
15.81 
16.52 
16.49 
16.80 
18.31 
22.15 
23.15 
25.1 


Solid  phase 


FeS04,7H/) 

n 
(( 

il 

FeS04,  7H,0-hLi,SO4.  HiO 

it 

LijS04,  H,0 


(Schreinemakers,  Z.  phys.  Ch.  1910,  71. 110.' 

SolubUity  of  FeS04,  H/)-f  XaiS04,  10H/>4, 
in  100  g.  H«0  at  t**. 


t" 

Grams  FeSOi 

Grams  Xa^SO* 

0 
15.5 

18.06 
25.05 

6.13 
15  97 

(Koppel,  Z.  phys.  Ch.  1905,  62.  405.) 
See  also  under  FeNaj(S04)s. 

Insol.  in  liquid  NH|.  (Franklin,  Am.  CL 
J.  1898,  20.  828.) 

Insol.  in  liquid  CO2.  (BQchner,  Z.  phys. 
Ch.  1906,  54.  674.) 

100  pts.  sat.  solution  of  FeSOi  in  40fJ 
alcohol  contaii^JJ^i^g^gchiff.) 
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InsoL  in  alcohol  of  0.005  sp.  gr.  or  leas. 
(Anthon,  J.  pr.  14. 125.) 

Alcohol  and  HsS04  precipitate  FeS04  from 
FeSOi+Aq,  also  dacial  acetic  acid. 

Anhydrous  FeSO^  is  insol.  in  acetone. 
(Krug  and  M'Ehx)y,  1898.) 

Inaol.  in  acetone.  (Fidmann,  C.  C.  1899, 
n.  1014.) 

100  g.  sat.  solution  in  gycol  contain  6.0 
g.  FeSOi  at  ord.  temp,    (de  Ck)ninck.) 

Inaol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790);  ethyl  acetate.  (Naumann, 
B.  1904,  87.  3601.) 

Iron  (ferrous)  sulphate,  acid,  2FeO,  380s, 
2H,0. 

This  salt  exists  in  contact  with  solutions 
containing  SO,+1.637  HiO  to  about  S0i4- 
2.186  H,0.  (Kenrick,  J.  phys.  Chem.  1908, 
12.704.) 

FeO,  2S0j+Hi0.  This  compd.  exists  with 
solutions  containing  S0|4"1.342  HiO  to 
(about)  80,-1-1.595  H,0.    (Kenrick.) 

FeO,  4SOi-|-3H,0.  This  compd.  is  stable 
with  solutions  containing  from  SOi-f- 1.122 
H,0  to  (about)  SO, -hi. 342  H,0.  Rapidly 
sol.  inHaOwithppt.  of  FeS04-|-Hrf).  (Ken- 
rick.) 

Min.  Melanterile. 

Iron  (ferric)  sulphate,  basic,  lOFeiOi,  80t-f- 

(Athanasesoo,  C.  R.  108.  27.) 

6FesOs,  80i-i-10HsO.  Insol.  in  HjO.  81. 
soL  in  warm  HCl-f-Aq.  (8cheerer,  Pogg.  46. 
188.) 

4FesOt,  SOi-hllHsO.  (Anthon,  Repert. 
81.237.) 

SFejOi,  S0,-|-4H,0.  Insol.  in  H,0. 
Rather  easily  sol,  in  adds.  (Scheerer,  Pogg. 
44.  463:  Me&ter,  B.  8.  77U 

2FetOt,  ^0,-h6HaO.  When  pptd.  from 
cold  solutions,  is  sol.  in  Fes(804)s-f-Aq,  but 
iosoL  therein  when  pptd.  from  hot  solutions. 
(Maus.) 

Only  basic  sulphate  which  is  a  true  chem- 
ical compound.  (Pickering,  Chem.  Soc.  87. 
807.) 

Min.  Glockerite,  Insol.  in  HjO.  8ol.  in 
oonc.  H>S04. 

-f-7H,0.    (Meister.) 

-hSHsO.    (MOhlhauser.) 

-f-15HjO.    Min.  PissovhaniU, 

FeiOj,  80,  =  (FeO),S04 -|-3H,0.  Insol.  in 
HsO.    (Soubeiran,  A.  ch.  44.  329.) 

3Fe>6,,  4SO,-f-9H,0.    (Athanasesoo.) 

2FefO,,  380,-f-8H,0.  Insol.  in  H,0. 
(Wittstein.) 

-|-18H,0.  Min.  FibroferriU,  81.  soL  in 
cold,  more  easily  in  hot  HsO. 

FeAi,  280,-1- lOHA    Min.  StypHcite. 

+I6H2O.  80I.  in  HsO;  decomp.  by  heat 
or  evaporation.    (Muck,  J.  pr.  99.  103.) 

2FejO,,  580,-M3H,0.     Min.  Copiamle. 

Fe4S*0,+18H,0-2Ferf),,  5SO,-f-18H,0. 
o^opiapit.  This  salt  is  in  equilibrium  at  25^ 


with  solutions  in  which  the  molecular  ratio 
Fe,0, :  80,  lies  between  1  :  2*889  and 
1  : 2.614.    (Wirth,  Z.  anoig.  1914,  87.  370 

(OH)Fe,(804)4+13H,0.  ^opiapit.  This 
salt  is  in  equilibrium  at  25^  with  solutions 
in  which  the  molecular  ratio  Fe^,:80,  lies 
between  1:3.472  and  1:2.889.  (Wirth,  Z. 
anorg.  1914,  87.  37.) 

According  to  Pickering  (Chem.  80c.  87. 
807),  all  basic  ferric  sulpnates  are  mixtures 
excepting  2FeiO,,  80,. 

Iron  (ferric)  sulphate,  Fes(804)t. 

Anhydrota.  81owly  deliquescent.  Nearly 
insol.  in  H,0,  and  HCl-hAo.  InsoL  in  cone. 
H,S04.  Very  rapidly  sol.  in  Fe8044-Aq,  even 
when  very  (Dl.    (Barreswil,  C.  R.  20.  1366.) 

8p.  gr.  of  Fes(S04),+Aq.  According  to  F 
-Frana  at  H.S*'  (J.  pr.  (2)  6.  280);  G-Qer- 
lach  at  15^  (Z.  anal.  28.  494);  H-Hager  at 
18*^  (Z.  anal.  27.  280). 

6         10         15       20  %  Fe,(S04)„ 

F    1.0426  1.0854  1.1324  1.1826 

G     ...  1.096      ...     1.205 

H  1.046  1.097     1.151     1.208 

25         30         35         40  %  Fe,(804),, 

F    1.2426  1.3090  1.3782  1.4506 

G    ...  1.331       ...  1.478 

H  1.271  1.337  1.411  1.490 

45         50         65         60  %  Fe,(804)i. 
F    1.5298  1.6148   1.7050  1.8006 
G     ...       1.650      

Solubility  in  H,S04H-Aq  at  25**. 


H>S04+Aq 
Normality 

100  R.  of  the  solution 
contain  g.  FetCSOOi 

2.25 
6.685 
19.84 

25.02 

14.58 
0.05 

(Wirth,  Z.  anorg.  1913,  79.  364.) 
Solubility  in  Al4(S04)a-|-Aq  at  25**. 

100  g.  of  the  solution  contain 

Q.  Als(S04)a 

G.  Fe,(S04). 

2^342 
5.200 
6.626 
8.819 

10.03 
•10.231 

10.70  J 

44.97 

42.44 

38.83 

35.82 

34.02 

32.42 

31.901 

31.91) 

•Solution  sat.  with  respect  to  both  salts. 
(Wirth  and  Bakke,  Z.  anorg.  1914,  87.  48.) 

See  also  under  Ah(S04)a. 


Insol.  in  liquid  NH,. 

1898,  20.  828.)         Digitized  by 


^&d§tt 


Ch.  J. 
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Comgletely  pptd.  from  FeiCSOOt+Aq  by 
HCsHiOs.    Sol.  to  large  extent  in  aloohol. 

Inaol.  in  methyl  acetate.  (Naumann,  B. 
1909,  4S.  3790);  ethyl  acetate.    (Naumann, 

B.  1910,  43,  314.)  ' 
Insol.  in  acetone. 

-fxHjO.  Very  deliquesoent,  and  sol.  in 
H,0.  (Done.  Fe,(S04)j4-Aq  may  be  boiled 
without  deoomp.,  but  dil.  solutions  are  de- 
comp.  on  heatmg.    A  solution  containing  1 

?t.  salt  to  100  pts.  HsO  becomes  turbid  at 
6*:  1  pt.  to  200  pts.,  at  66**;  1  pt.  to  400  pts., 
at  47**;  1  pt.  to  800  pts.,  at  40*;  1  pt.  to  1000 
pts.,  at  38**;  1  pt.  to  10,000  pts.,  at  14*. 
(Scheerer.) 

+9Hrf).    Min.  ComiimbiU. 
81.43  pts.   are  sol.  in   18.67  pts.   H,0. 
(Wirth,  Z.  anorg.  1914,  87.  23.) 

This  salt  is  stable  at  26**  only  in  contact 
with  solutions  in  which  the  molecular  ratio 
FetOt :  SOi  lies  between  1  : 3.472  and  1  : 
6.699.    (Wirth,  Z.  anorg.  1914,  87.  36.) 

+10HsO.  Slowly  sol.  mHsO.  (Oudemans, 
R.  t.  c.  3.  331.) 

Inm  (ferroferric)  s^phate,  6FeS04, 
Fe,(SO4)i4-60H;O. 
Sol.  in  all  proportions  in  HsO.   (PoumarMe, 

C.  R.  18.  864.) 

3FeS04,  2Fe,(S04)iH-12H,0.  Deoomp.  by 
HiO.  Easily  sol.  in  dil.  HCl+Aq.  Insol.  in 
alcohol.    (Abich.  1842.) 

FeSOi.  Fe,(SO«),-f  12H,0.  Min.  VoUaite. 
Difficult^  sol.  in  HjO. 

FeO,  FeiO,,  6SOj+16HiO.  Deliquescent. 
(Lefort,  J.  Phann.  (4)  10.  87.) 

Iron  (ferrous)  j^/rosulphate,  FeSsOr. 

Deliquescent.  Decomp.  by  HtO.  (Bolas, 
Chem.  Soc.  (2)  12.  212.) 

Iron  (ferric)  hydrogen  sulphate,  Fei(S04)t, 
H,S044-8H,0. 

This  salt  is  in  equilibrium  at  26**  only  with 
solutions  where  the  molecular  ratio  FeiOt  : 
SOs  is  more  acid  than  1 : 6.699.  (Wirth  and 
Bakke,  Z.  anorg.  1914,  87.  34.) 

Sat.  solution  of  Fe2(S04)s,  H,S044-8HiO 
in  abs.  alcohol  at  26®  contains  8  g.  PetOt+ 
17.18  g.  SOj  per  100  g.  sat.  solution.  (Wirth 
and  Bakke.) 

Decomp.  by  HjO.  (Recoura,  C.  R.  1903, 
137.  118.) 

In  contact  with  solutions  contaming  26% 
to  28%SOi  at  26**,  the  stable  solid  is  FeiOt, 
3S0i  -h  lOHsO.  In  contact  with  solutions  con- 
taining more  than  28%,  the  stable  solid  is 
FejOa,  4SOi-flOHsO.  (Cameron  and  Robin- 
son, J.  phys.  Chem.  1907,  11.  660.) 

Iron  (ferroferric)  hydrogen  sulphate, 
Fe,(S04)i,  FeS04,  2H,S04. 
Insol.  in  HiO,  but  slowly  decomp.  thereby. 
Sol.  inH,S04.    (fitard,  C.  R.  87.  602.) 


Iron  (ferrous)  hydrazine  sulphate,  FeHt(80^u 
2NsH4. 
lpt.issoLin326pt8.HsOatl2*.   (CurthiiL 
J.  pr.  1894,  (2)  50.  331.) 

Iron  (ferrous)  magnesium  sulphate,  Fti804, 
MgS04+4Blor 
SoLinHtO.    (Schiff.) 

Iron  (ferric)  magnesium  sulphate,  Fes(S04)a, 
MgS04+24H,0. 
(Bastick.) 

Iron  (ferrous)  magnesium  potasshm  solphtte, 
A    2K,S0«,  FeSO«,  MgS04+12H,0. 
SolinlHrf).    (Vohl,  A.  94.  67.) 

Iron  (ferric)  manganous  hydrogen  solphale, 
Fe,(S04)i,  2IiInS04,  HJ3O4. 

Insol.  in  cold  H2O.    (£tard.) 

Fej(S04)i.2MnS04,  3H,S04.  SoLinHiO. 
(ttard,  C.  R.  86. 1399.) 

Iron  (ferric)  manganic  sulphate,  Fet(SO«)», 
Mn,(S04)i. 
Insol.  in  oold  HsO;  deoomp.  by  hot  H^ 
and  HCl  +Aq.    (fitard.) 

Iron  (ferrous)  manganous  potasshnn  galphate, 
FeS04,  MnS04,  2KjSQ4+12H,0. 
SoL'inHA    (Vohl,  A.  94.  67.) 

Iron    (ferrous)    nickel    sulphate,    2Fcfl04, 
2NiS04,  H,S04. 
(Ctaid,  C.  R.  87.  602.) 

Iron  (ferric)  nickel  sulphate,  Te%(90^t,  NiSO«, 
2H,S04. 
Insol.    in   HsO,    but   gradually   deoomp. 
thereby.    (Ctaid,  C.  R.  87.  602.) 

Iron   (ferrous)   nickel   potassium   sninliete, 
FeS04,  NiSO*,  2KJ304+I2H,0. 
SoLinHrf).    (Vohl,  A.  94.  67.) 

Iron  (ferrous)  potassium  sulphate,  F^90^ 
K,S04. 
+2HsO.    (Marignac,  Ann.  Min.  (5)  9. 19.) 

Solubility  in  H,0  at  t*. 


t* 

7c  FeK,(SOi), 

t** 

%  FefcCSd,). 

0.6 
17.2 
40.1 
60 

22.79 
31.98 
40.86 
42.63 

80 
90 
96 

42.34 
42.73 
41.01 

(KQster  and  Thiel,  Z.  anorg.  1899,  21.  116.) 
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+4Hrf). 


Solubility  in  H,0  at  t**. 


f 

%FeKi(804), 

t** 

%  PcK,(S04)t 

0.5 
17.2 
40.1 
60 

22.94 
26.79 
32.41 
35.68 

80 
90 
95 

40.46 
43.82 
44.11 

(KQflter  and  Thiel.) 

+6H/>.    100  pt6.  HsO  dissolve  at  t"*: 
0**     10**  14-6M6*    26** 
19.6  24.5  29.1  30.9  36.5  p^.  anhydrous  salt» 

36**   40*  66**    66*     70** 
41     46     66    59.3   64.2  pts.  anhydrous  salt 
(Tobler,  A.  96. 193.) 


Solubility  in  H,0  at  t 

o 

t» 

%  FeKt(80«)f 

f 

%  FeKf(SO*)f 

0.5 
17.2 
40.1 

18.36 
25.16 
36.72 

60 
80 

42.93 
45.29 

rKQster  and  Thid.) 

Jnm  (ferric)  _pota88him  stdphate,  iMsiCy 
4Fe,0,.  KA  7SO,+9HiO-4rFeiOi, 
2HA  80,),  KJ304+7H,0. 

InsoL  in  boilibg  HsO.  SI.  sol.  in  HCl+Aq. 
more  readily  in  aqua  regia.    (Rammdsberg.) 

3Fe/),,  K  A  ^,+6H,0  -K(FeO),(S04)f 
+3HsO.    Min.  Jaronte. 

Ferf)^  HA  280,,  2K,804+6Hrf).  Sol.  in 
6  pts.  oold  HfO.  Solution  soon  decomposes. 
(Maus,  Pogg.  11-  78.) 

Sol.  in  12^5  pts.  H,0  at  10^  (Anthon,  Re- 
pert.  76.  361.) 

Formula  is  giyen  as  3Fe/),,  5K,0, 12S0,+ 
ISiHsO  by  Marignac. 

3Fei0,,  6S0,,  2KiSO«+22H,0.  Sol.  when 
miMSt  in  H,0.  Solution  soon  decomposes. 
InsoL  in  alcohol.    (Soubeiran,  A.  oh.  44. 329.) 

SFeiO,,  780,,  5K,S04+12HA  eoid 
-I-17HA    (Scheerer,  Pogg.  87. 81.) 

2Fe/),,  580,,  3KJ3044-9HA    (8.) 

SFesO,,  8S0,,  4K,SO4+20H,O  and  24H,0. 
(S.) 


G-Gerlaeh,  at  16**  (Z.  anal.  88.  496):  F- 
Fnms,  at  17.5**  (J.  pr.  (2)  6. 288),  oontaming: 

5         10      16%  K,Fe,(S04)4+24HA 
F  1.0268  1.0466  1.0672 
G  1.026    1.0507  1.0773 

20        25      30%  K,Fet(804)4+24HA 
F  1.0894  1.1136  1.1422 
G  1.1050  1.1340  1.1645 

36  %  K,Fe,(S04)4+24Hi0. 
G  1.1967. 


Melts  in  onnBtal  H,0  at  28^  (Locke^  Am. 
Ch.  J.  1901,  M.  183.) 

Fe,(S04)%  3K,S04.  InsoL  in  HA  but 
slowly  deoomp.  therdby.  (£tard,  C.  R.  84. 
10690 

Inm  (ferric)  potassium  sulphate  sulphite. 
See  Sulphite  sulphate,  ferric  potassium. 

Iron  (ferrous)  potassium  zinc  sulphate,  FeS04i 
2K,S04,  ZnS04+12H,0. 
Sol.  in  HsO. 

Iron   (fenous)   rubidium   sulphate,   FeS04i 
Rb,S04+6Hrf). 
Sol.  in  Hrf).   (Tutton.  Chem.  Soo.  68. 337.) 
1  1.  HiO  dissolves  2^  g.  anhydrous   salt 

at25*.    (Locke,  Am.  Ch.  J.  1902,  27.  469.) 

Iron    (ferric)    rubidium    sulphate,    RbtFei 

(S04),+24HA 

SolubQity  in  H,0. 


Xrcn    (ferric)    pottsstam 
2Fes(S0«),. 


sulphate,    K,S04, 


^        my 
tlMfeby.    (Grimm  and  Ramdohr,  A.  98. 127.) 

+2UA  Nearly  insoL  in  H,0.   (Weinland, 
2^«  anorg.  1913,  84.  364.) 

KsFei(S04)4+24HA    Inm  altm. 

SoL  in  6  pts.  H^  at  12.5^    (Anthon.) 

Aaueoos  solution  is  deoomp.  by  heating. 
TMmoi.  inaleohoL 

Qp.  gr.  ol  aqueous  solution.    According  to 


Temp. 

G.  per  litre 

Oram  mols. 
of  anhydrou* 
nit  per  Utre 

25 
30 
35 

97.4 
202.4 
Basic  salt  formed 

0.294 
0.617 

(Locke,  Am.  Ch.  J.  1901,  26.  180.) 

Iron    (ferrous)    sodium    sulphate,    FeS04, 
Na,S04-f4H,0. 
SoL  in  HiO.    (Marignac,  Ann.  Min.  (6)  9. 
26.) 

Solubility  of  FeNa,(S04)i-|-4H/)  in  100  g. 
H,0  at  t°. 


t' 

Grams  FeSOi 

Grama  Na^904 

21.8 
24.92 
34.95 
40 

24.34 
23.62 
23.91 
24.01 

22.51 
22.04 
21.83 
22.62 

(Koppel,  Z.  phyS?^h/.%905,  68.  406.) 
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Solubility     of     FeNa,(S04)s.4H,04-FeS04. 
7H»0  in  100  g.  H,0  at  t^ 


f 

l-'eSOi 

grams 
Na,80« 

t* 

grams 
FeS04 

Na«S04 

18.8 

23 

27 

26.63 
28.82 
30.95 

20.28 
18.40 
16.68 

31*^ 
35** 
40** 

33.99 
35.66 
39.98 

14.41 
13.85 
11.92 

(Koppel.) 

SolubiUty    of    FeNa,(S04)t.4H,0-fNa,S04. 
10H,0  in  100  K.  H/)  at  t°. 

t** 

grams 
FeS04 

grams 
Na«804 

t*» 

grams 
FeS04 

Na,804 

18.8 
23 

27.23 
20.31 

22.16 
26.48 

28° 
31° 

11.28 
6.95 

35.94 
44.75 

(Koppel.) 

SolubiUty     of     FeNa,(S04)a.4H,0-hNa,S04 

(anhydrous)  in  100  r.  H,0  at  t**. 

t' 

grams  FeS04 

grams  NaiS04 

35 
40 

6.16 
6.27 

46.58 
46.99 

(Koppel.) 

See  also  under  FeS04. 
Inm  (ferric)  sodium  sulphate,  basic,  2NatO, 
Fe,0,,  4SO,+7Hrf). 

Only  si.  sol.  in  HjO  with  deoomp.  (Skrabal, 
Z.  anon.  1964,  88.  319.) 

+8H,0.  Min.  UntsiU,  Insol.  in  H,0; 
easily  sol.  in  HCl+Aq. 

3Na,0,  Fe/)fc  6SO,+6H,0.  Sol.  in  H,0 
with  deoomp.    (Skrabal.) 

4FeiO,.  NajO,  6SO,4-9Hrf). 

Insol.  m  H,0;  difficultly  sol.  in  HCl+Aq. 
(SchcCTer,  Pogg.  46.  190.) 

Iron  (ferric)  sodimn  sulphate,  [Fe(S04)i]Nat 
+3H,0. 
Ppt,    Nearly  insol.  in  H,0.    (Weinland,  Z. 
anorg.  1913,  84.  365.) 

Iron    (ferrous)    thallium    sulphate,    FeS04, 

T1,S04  4-6H,0. 
^  Easily  deoomp.  by  solution  in  HsO.  (Willm, 
\,  eh.  (4)  6.  66.) 

Iron  (ferric)  thallium  sulphate,  TlsFetrS04)4 
4-24H,0. 

Not  efflorescent.    Very  easily  soL  in  HsO. 

361.5  g.  anhydrous,  or  646  g.  hydrated 
salt  are  sol.  in  1  1.  HsO  at  25*",  or  0.799  mol. 
of  the  anhydrous  salt  is  sol.  in  1 1.  HsO  at  25**. 
Mdts  in  crystal  HsO  at  37^.  (Locke,  Am. 
Ch.  J.  1901,  26.  175.) 

Iron  (ferrous)  linc  sulphate,  FeS04,  ZnSOi+ 
14HsO. 
2FeS04,  2ZnS04,  HsS04.    (fitard,  C.  R.  87. 
602.) 

Iron  (ferric)  zinc  sulphate,  Fe2(S04)s,  ZnS04 
+24H,0. 
^ck.) 


Iron  (ferrous)  sulphate  nitric  oxide,  F^B04, 
NO. 

The  solubility  of  NO  in  FeS04+Aq  ii 
diminished  by  the  presence  of  HtSOf,  HCl 
phosphoric  add  ana  by  the  presence  of  con- 
tain salts.    (Manchot,  A.  1910,  872.  157.) 

Fe(N0)S04.  FeS04+13H20.  Deoomp.  in 
the  aur.    Sol.  in  wattf .    (Manchot.) 

Tianthamnn  sulphate,  basic,  2LaflOa,  380t+ 
3HsO. 
Precipitate.    (Frerichs  and  Smith.) 
Fonnula  is  SLatOt,  SOi-f^H^.     (Cki^re, 

B.  11.  910.) 

Tisnthanum  sulphate,  Las(S04)i. 

Anhydrous.  Much  less  sol.  in  warm  thsn 
in  cold  HiO.  1  pt.  is  soL  in  less  than  6  pto. 
HsO,  if  added  in  small  pmtions  thereto  it 
2-3^  and  the  temperature  not  allowed  to  ijk 
to  13*";  but  if  heated  to  30^,  Lat(S04)t+9H/) 
separates  out  until  the  solution  is  sotii 
(Mosander.) 

100  pts.  HsO  dissolve  2.208  pts.  La^S04)i 
at  16.5^;  2.130  pts.  at  18^  1.641  pts.  at  W, 

See  also  imder  +9HsO. 

The  solubility  of  Las(S04)i  in  HsO  is  dim- 
inished by  the  presence  of  (NH4)iS0«,  KsSO* 
or  Na,S04.    (Baire,  C.  R.  1910,  161.  871.) 

Solubility  in  (NH4)sS04+Aq  at  18". 


Pts.  per  100  pU. 
HsO 


O 

s 


0.00 
4.011 
8.727 
18.241 
27.887 
36.112 
47.486 
53.823 
65.286 
73.782 


2.130 

0.303 

0.279 

0.253 

0.476 

0.277 

0.137 

0.067 

0.0117 

0.0033 


Solid  pha 


Lftf(804)i+«HgO 
La,(S04)i,  (NH4)iSO4+2H,0 


2La,(S04)i,  5(NH4).804 
La,(S04)i,  5(NH4).S04 


(Barre.) 
SolubiUty  in  KsS04+Aq  at  16.5' 


Pta.  per 

100  pu.   1 

H,0              1 

KiBO« 

LatCSOOa 

0.00 

2.198 

0.247 

0.727 

0.496 

0.269 

0.846 

0.185 

1.029 

0.054 

1.516 

0.022 

8obd  phww 


La,(SO4}i-l-0H,O 
La,(804)„  K,80«+2H^ 


La.(SO.)^  SK,80« 


uigitizGL 


(Barre.) 
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Solubility  in  Na>S044-Aq  at  18°. 


Pu.  per  100  pt8. 

HsO 

BoUd  phase 

NadSO* 

Ut(804)i 

0.00 

2.130 

La,(S04),+9H,0 

La,(804),.  Na,S04 
li 

0.395 

0.997 

0.689 

0.353 

0.774 

0.299 

a 

1.136 

0.129 

« 

2.480 

0.044 

ft 

3.802 

0.019 

it 

5.548 

0.016 

It 

(Barre.) 

InfloL  in  liquid  NHt.  (Gore,  Am.  Ch.  J. 
1808,   aO.  830.) 

Insol.  in  acetone.  (Naumann,  B.  1904. 
87.4329.)  ^ 

+9HiO.  SoL  in  42.5  pts.  HsO,  calculated 
aa  anlnrdrous  salt,  at  23%  and  115  pts.  HiO 
atlOO*     (Moeander.) 

Solubility  in  HsO. 
100  pta.  HtO  dissolve  pte.  Las(S04)i  at  t^ 


t« 

Pu.  Ln(80*)» 

0 

3.02 

14 

2.60 

30 

1.90 

50 

1.49 

75 

0.94 

100 

0.68 

(Muthmann  and  Rdlig,  B.  1898,  81.  1723.) 

Solubility  in  H,S04+Aq  at  25**. 

In  100  g.  of  the 

Xormality 

liquid  are  dissolved 

HdSOi 

_ Solid  nhA«« 

g.  oxide 

g.  sulphatel 

0 

1.43 

2.483 

Las(S04),-h9H,0 

0.505 

1.69 

2.934 

1.10 

1.796 

3.118 

2  16 

1.818 

3.156 

3.39 

1.42 

2.465 

4.321 

1.11 

1.927 

6.685 

0.5309 

0.9217 

9-68 

0.2659 

0.4617 

12.60 

0.2136 

0.3709 

15.15 

0.177 

0.3073 

(Wirth,  Z.  anorg.  1912,  76.  189.) 

Unthamim  hydrogen  sulphate,  La(S04H)t. 
(Brauner,  Z.  anoig.  1904,  88.  330.) 

Unfluuram  potasshun  sulphate,  Las(S04)s, 
KjS04-|-2HjO. 

Lii,(S04)i,  6K,S04.  (Barre,  C.  R.  1910, 
til.  872.)  ' 

LatCSOOi,  3K,S04.  SI.  sol.  in  HsO.  Insol. 
a  sat.  K^4+Aq.    (Cleve.) 


Lat(S04)t,  4K1SO4.    As  above.     (Cleve.) 
2Las(S0«)t,  9K»S04.    As  above.    (Qeve.) 

Tisnthsniim  rubidium  sulphate. 
La,(S04)i,  RbsSO*. 

(Baskerville,  J.  Am.  Chem.  Soc.  1904,  86. 
67.) 

+2HsO.    (BaskerviUe.) 

3Las(S04)t,  2Rb|S0«.     (BaskerviUe.) 

Tisnthanum    sodium    suUhate.    Las(S04)t. 
Na,S04+2H,0. 
SI.  sol.  in  H,0.    (Cleve.)    (Barre,  C.  R. 
1910,  161.  872.) 

Lead  sulphate,  basic,  2PbO,  SOt. 

Not  completelyinsol.  in  HsO.  Decomp.  by 
acids,  even  dH.  J3CsH«0s+Aq,  with  forma- 
tion of  PbS04.    (Barfoed,  1869.) 

0.050  millimole  calc.  as  Pb  is  sol.  in  1  1. 
H,0  at  18^  (Pleiasner,  C.  C.  1907,  II. 
1056.) 

5PbO,  3S0i.  (Frankland,  Proc.  Roy.  Soc. 
46.364.) 

Pb,04,  2SOs.    (Frankland.) 

3PbO,PbS04-hHsO.  Ppt.  (Stremholm,  Z. 
anorg.  1904,  38,  442.) 

Pb4(S04)(OH)s.  0.106  millimole  calc.  as 
Pb  is  sol.  in  1  liter  HsO  at  18*.  (Pleissner, 
C.  C.  1907.  n,  1056.) 

Lead  sulphate,  PbS04. 

Sol.  in  22,816  pts.  HsO  at  ir.  (Fresenius, 
A.  69.  125.) 

Sol.  in  31,569  pts.  HsO  at  15^  (Rodwell, 
C.  N.  11.  50.) 

Sol.  in  13,000  pts.  HsO.  (Kremer^,  Pogg. 
86.  247.) 

Calculated  from  electrical  conductivity  of 
PbS04-|-Ag,  1 1.  HsO  diwolves  46  mg.  PbS04 
at  18''.  (Kohlrausch  and  Rose,  Z.  pnys.  Ch. 
18.  241.) 

4.23  X 10-*  gr.  are  dissolved  in  1  liter  of  sat. 
solution  at  20^  4.4 1 X 10  « at  25^  (B6ttger, 
Z.  phys.  Ch.  1903,  46.  604.) 

1  1.  H,0  dissolves  41  mg.  PbS04  at  18^ 
(Kohlrausch,  Z.  phys.  Ch.  1904,  60. 
356.) 

0.126  millimole  Pb  is  sol.  in  1  liter  HsO  at 
18^    (Pleissner.  C.  C.  1907,  II.  1056.) 

40  mg.  are  dissolved  in  1  1.  of  sat.  solution 
at  18^  (Kohb^usch,  Z.  phys.  Ch.  1908,  64. 
168.) 

0.0824  g.  PbS04  is  sol.  in  1000  cc.  HsO 
at  18**  and  also  at  100**.  The  fact  that  PbS04 
dissolves  in  H2O  is  ascribed  to  hydrolysis,  and 
in  support  of  this  it  is  shown  that  the  solubil- 
ity of  hydrated  oxide  of  lead,  PbO,  HsO,  in 
dil.  HsS04  is  the  same  as  the  solubility  of 
PbS04  in  HsO.  (SehnaJ,  C.  R.  1909,  148. 
1395.) 

1  1.  H,0  dissolves  26  mg.  at  18^  30  mg. 
at  25**;  38  mg.  at  37**.  (Beck  and  StegmftUer, 
Arb.  K.  Gesund.  Amt.  1910,  84.  447.) 
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Solubility  in  i 
(MUlimols 

W  at  t^ 
perl.) 

t» 

PbS04 

18 
25 
37 

0.126 
0.144 
0.183 

(Beck    and    Stegmtlller,    Arb.    K.    Gesnnd. 
Amt.  1910,  84.  446.) 

Sol.  in  hot  oonc.  HCl+Aq.     (Freeenius.) 

Solubility  of  PbSO*  in  HCl+Aq. 


Sp.  gr.  of 
HCI+Aq 


1.0519 
1.0800 
1.1070 
1.1359 
1 . 1570 


%  HCI  in 
HCl+Aq 


10.602 

16.310 
22.010 
27.525 
31.602 


Pta.  HCl+Aq 
for  1  pt.  Pb804 


681.89 

281.73 

105.65 

47.30 

35.03 


(RodweU,  Chem.  Soc.  16.  59.) 

SolubiUty  of  PbSO*  in  HCl+Aq  at  t^ 
(Millimols.  per  1.) 

t« 

O.IN 

0.2N 

0.3N 

0.4N 

18 
25 
37 

0.126 
0.144 
0.183 

1.72 
2.07 
2.63 

2.67 
3.14 
4.06 

3.63 
4.29 
5.43 

Sol.  in  36,504  pts.  dil.  H,S04+Aq.  (Fre- 
senius.)    See  also  under  solubility  in  alcohol. 

SI.  sol.  in  cone.  H1SO4,  from  which  it  is 
partially  pptd.  by  HjO  or  completely  by 
alcohol.    (Fresenins.) 

100  pts.  oonc.  HjSO*  dissolve  6  pts.  PbSO«. 
(Schulta,  Pom.  188.  137.) 

Cone.  H,S04  dissolves  0.005  pt.  PbSO«. 
(Ure.) 

100  pts.  HaSO*  dissolve  0.13  pt.  PbS04,  and 
100  pts.  fuming  H8SO4  dissolve  4.19  pts. 
(Struve,  Z.  anal.  9.  31.) 

More  sol.  in  conmiercial  HtS04  than  in  the 
more  cone.  acid.    (Hayes.) 

100  pts.  H8S04+Aq  of  1.841  sp.  gr.  dissolve 
0.039  pts.  PbS04;  of  1.793  sp.  gr.  dissolve 
0.011  pt.  PbS04;  of  1.540  sp.  gr.  dissolve 
0.003  pt.  PbS04. 

Presence  of  SOi  does  not  increase  the  solu- 
bility: HNOt  increases  the  solubility  some- 
what, i.  c,  100  pta.  H,S04+Aq  of  1.841  ^ 
gr.  with  5  pts.  BTNOi  of  1.352  sp.  gr.  dissolve 
0.044  pt.  PbS04;  100  pts.  H,S04  of  1.749  ^. 
gr.  with  5  pts.  HNOi  of  1.352  sp.  gr.  dissolve 
0.014  pt.  PbSO*;  100  pts.  H,S04  of  1.512  ^. 
gr.  with  5  pts.  HNO»  of  1.352  sp.  gr.  dissolve 
only  a  trace. 

Nitrous  oxides  da  not  increase  the  action. 
(Kolb,  Dingl.  809.  268.) 

Solubility  in  dil.  H,S04+Aq  at  18*. 
(G.  per  1.) 


(Beck  and  Stegmtlller.  Arb.  K.  Gesund.  Amt. 
1910,  34.  446.) 

Above  measurements  in  HCl+Aq  show 
solubility  directly  proportional  to  the  hydro- 
gen ions.    (Beck  and  Stegmtlller.) 

Sol.  in  HNO»+Aq,  and  more  sol.  in  hot  or 
cone,  than  in  cold  or  dil.  HNOi+Aq. 

Sol.  in  172  pts.  HNOa+Aq  of  1.144  sp.  gr. 
at  12.5^    (Bischof.) 

Pptd.  from  HNO,  solution  by  dil.  HjS04-f 
Aq  and  not  by  HjO.    (Bischof,  1827.) 

Solubility  of  PbS04  in  HNOi+Aq. 


(RodweU,  Chem.  Soc.  16.  59.) 

SolubiUty  in  HNO,  at  18** 
(Millimols  per  I.) 


HIS04 

PbSO* 

HiS04 

PbSO* 

odd 

PPP 

0.0245 
0.0490 
0.4904 

0.0194 
0.0130 
0.0052 

(Pleissner,  Arb.  K.  Gesund.  Amt.  1907,  86. 
384.) 

A  trace  of  HjS04  has  a  considerable  effect 
in  reducing  the  solubility  of  PbS04  in  Efi- 
(Sehnal,  C.  R.  1909, 148. 1396.) 

Solubility  in  dil.  HtS04+Aq  at  20^. 
(G.  per  1.) 


(Beck  and  StegmtiUer.) 


H,S04 

PbSO* 

H.SO4 

PbSO* 

0 

0.0098 

0.0196 

0.082 
0.051 
0.025 

666 

0.013 
0.006 
0 

(Sehnal.) 

Pptd.  from  solution  in  H1SO4  by  HO- 
(Bofiey,  A. '91.  113.) 

Not  more  insol.  in  dil.  HCaiiO,+Aq  thm 
in  H/).    (Bischof.)  - 

SolubiUty  in  other  acids  is  prevented  by 
great  excess  of  H1SO4.    (Wackenroder.) 

Sol.  in  w«ura  NH40H-fAq,  separating  <* 
cooling.  Completely  spL  in  warm  KOH  rt 
NaOH+Aq^i  i^^d  brLaODgle 
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Decomp.  by  boiling  with  KtOOs,  NatOOi, 
and  (NH4)2CO,+Aq. 

Sol.  in  N'H4  salts  +Aq,  but  repptd.  by 
H,S04+Aq.    (Fresenius.  A.  69.  125.) 

The  best  solvents  of  tne  NH4  salts  are  the 
nitrate,  citrate,  and  tartrate;  the  two  latter 
should  be  strongly  alkaline  with  NH40H-f-Aq. 
(Wackcnroder.) 

Sol.  in  NH4C1+Aq  at  12.5-25^ 

SI.  decomp.  by  NaCl+Aq.    (Bley.) 

1 1.  sat.  NaCl+Aq  dissolves  0.66  g.  PbSO*. 
(Becquerel.) 

Sol.  in  100  ^)ts.  cold  cone.  NaCl+Aq,  and 
PbClj  is  deposited  after  a  few  hours.    (Field.) 

Solubility  of  PbSO*  in   NaCl+Aq  at   18**. 
(Millimobperl.) 


NaCl 

PbS04 

O.IN 
0.2N 
0.3N 
0.4N 

0.546 
0.904 
1.28     . 
1.68 

Solubility  in  ammonium  acetate +Aq  at  25** 


(Beck  and  StegmQller,  Arb.  K.  Gesund.  Amt. 
1910,  84.  446.) 

Sol.  in  Fescue Aq.     (Fresenius,  Z.  anal, 
19.  419.) 
Sol.  in  Na^aOa-f  Aq.    (L6we.) 
Sol.  in  (NH4)tS04+Aq.    (Rose.) 

Solubility  of  PbS044-PbS04,  K1SO4  in  HgO. 


0 
•>2 


KiSO* 


g.  in  100 

cc.  of 
solution 


0.195 

0.396 


Mol.  in 
100  cc.  of 
solution 


0.0112 
0.0227 


Solid  phase 


K,S04,  PbS04+PbS04 


(Brdnsted,  Z.  phys.  Ch.  1911,  77.  316.) 

Sol.  in  47  pts.  NH4C2H^,4-Aq)  1.036  sp. 
rr.),  and 969  pts.  NH4N0,+Ag  (1.269  sp.  gr.); 
rom  the  solution  in  NH4CtHiOt  it  is  PPtd.  by 
IjS04  or  K2SO4;  from  solution  in  NH4N0» 
)y  K,S04,  but  not  by  H8SO4.    (Bischof.) 

Sol.  in  acetates  of  NH4,  Na,  K,  Ca,  Al,  and 
^K-     (Mercer.) 

k>luhility  in  NH4CiHj02+Aq.  Excess  of 
PbS04  was  boiled  with  solution  of 
yH4CiH»0a-|-Aq  of  varying  cone. 


a. 

\H4-CiHj0j 

g.  PbSO* 

contained  ii 

I  5  ccsolution 

in  100  cc. 

Hot 

Cooled 

Cooled  24  hre. 

28 

0.356 

. 

30 

0.418 

0.224 

32 

0.494 

0.451 

0.242 

35 

0.513 

0.452 

37 

0.529 

0.238 

40 

0.539 

0.263 

45 

0.555 

0.488 

NHiCiHiOf 

SolubiUty  of  PbSO* 

MilUmol.  per.  1. 

Millimols.  per  1. 

g.perl. 

0.0 
103.5 
207.1 
414.1 

0.134 
2.10 
4.55 
10.10 

0.041 
0.636 
1.38 
3.06 

(Noyes  and  Whitcomb,  J.  Am.  Chem.  Soc. 
1905,  27.  756.) 

Solubility  in  KCiHtOi+Aq  at  26**. 
Solid  phase,  PbS04+PbK,(S04)i. 


Composition  of  the  solutions 

KcSiOa 

Pb(CtfiiOa)a 

KCtfiiOt 

Pb(CtfiiO«)t 

4.33 

9.03 

17.81 

22.07 

2.54 
3.55 
§.43. 
5.95 

26.58 

28.82 
28.93 

9.83 
11.40 
19.41 

(Fox,  Chem.  Soc.  1909,  95. 887.) 

100  pts.  H3O  containing  a  drop  of  HCtHsOt 
and  2.05  pts.  NaCaHiOt  dissolve  0.054  pt. 
PbS04;  containing  8.2  pts.  NaCjHaOt  dis- 
solve 0.900  pt.  PbS04;  containing  41.0  pts. 
NaCiH,02  dissolve  11.200  pts.  PbSO*. 
(Dibbits,  Z.  anal.  1874,  18.  139.) 

SolubiUty  in  NaC,HtO,-hAq  at  25^ 


Composition  of  the  solutions 


%  Na  acetate  %  Pb  acetate    %  NatSO* 


6.69 
11.76 
16.90 
19.92 
21.51 

6.95 


0.78 
2.73 
5.70 

8.24 

10.75 

0.81 


0.34 
1.26 
2.49 
3.60 
4.68 
0.35 


,  H,0 


92.19 
84.25 
74.91 
68.24 
63.10 
91.90 


Duniungton  and  Long,  Am.  Ch.  J.  1899,  22. 
218.) 


■  The  proportion  of  sulphate  in  solution  in 
each  case  corresponded  with  the  amount  of 
Pb  present^  but  was  calculated  to  sodium 
sulphate,  smce  NaaS04-f  lOHjO  crvst.  from 
the  solutions  on  cooUng.  The  soUd  phase  in 
these  solutions  was  PbS04. 

(Fox,  Chem.  Soc.  1909,  96.  887.) 

Sol.  in  Mn(C,H3G2)i,  Zn(C2H^,),, 
NUCtRiOthy  and  Cu(C,H,02)2,  but  not  in 
Hk(C2H,02)2  or  AgC2H,02+Aq. 

Solubility  in  KC2H302+Aq  is  not  less  than 
that  in  XaC2H302+Aq.  (Dibbits,  Z.  anal. 
18.  137.) 

Insol.  in  Pb(C2H,0,)2+Aq.    (Smith.) 

Sol.  in  basic  lead  acetate  +Aq,  but  not  in 
neutral  Pb(C2Hj02)2+Aq.  (Stammer,  Z. 
1  anal.  28.  67.) 

12.2  pts.  Ca(C2H302)2  in  very  dil.  solution 
dissolve  1  pt.  PbS()4.  (Stadel,  Z.  anal.  2. 180.) 
I     Sol.  in  Al(C2Hs02)3-hAq.    (LennsenO 
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Very  easily  and  abundantly  eol.  in  NH4 
tartrate  +Aq.    (Wdhler^  A.  U.  235.) 

Even  when  native,  easily  sol.  in  NH4  citrate 
-f  Aq.    (Smith.) 

Insol.  in  alcohol  (18%)  and  H^4  when 
NH4  acetate,  K  tartrate,  or  NH4  succinate  are 
present.  Insol.  in  alcohol  (18%)  and  HsS04 
or  (NH4),S04  when  Na  acetate,  Na  or  NH* 
oxalate  are  present.  Sol.  in  NH4  dtcitrate  and 
K  (ncitrate  in  presence  of  HsSOi;  in  NH4 
succinate  and  NH4  acetate  in  presence  of 
(NH4)jS04;  and  in  NH4  citrate  in  presence  of 
H,S04  or  (NH4)iS04.    (Storer,  C.  N.  21.  17.) 

Alcohol  (59%)  alone,  or  with  ethvlsul- 
phuric  acid  or  sugar,  does  not  dissolve  Pb  by 
3  months  action.    (Storer.) 

Insol.  in  acetone.  (Naimiann,  B.  1904, 
87.  4329);  methyl  acetate.  (Naumann, 
B.  1909, 42.  3790) ;  ethyl  acetate.  (Naumann, 
B.  1910,  48.  314.) 

Min.  AngleHte.  Sol.  in  cold  citric  acid + Aq. 
(Bolton,  C.  N.  87.  14.) 

Lead  hydrogen  sulphate^PbSOi,  HiS04+HsO. 
Decomp.  by  HjO. 

Lead  pyrosolphate,  Pb  S1O7. 
Decomp.  by  HjO.CSchultz.) 

Lead  potassiisin  sulphate,  PbS04,  K1SO4. 

When  PbS04  is  added  to  potassium  acetate 
-f  Aq  at  25**  a  double  salt^  PbK,(S04)i  is 
formed.  This  salt  is  insol.  in  the  solution 
which  contains  only  potassium  acetate  and 
lead  acetate.  (Fox,  Chem.  Soc.  1909^  96. 
882.) 

Decomp.  by  HsO.  Stable  only  in  solutions 
of  KsS04,  containing  at  least  0.56%  K,S04 
at  7^  0.62%  at  17";  1.09%  at  50^  1.37%  at 
75**;  1.69%  at  100**.  (Barre,  C.  R.  1909, 149. 
294.) 

Lead  sulphate  chloride,  ThSOi,  2PbClt+ 
H,0. 

Insol.  in  HjO  or  NaCl+Aq.  (Becquerel, 
C.  R.  20.  1523.) 

1 

Lead  sulphate  fluoride,  PbSOi,  2PbFs. 

Not  decomp.  by  H1SO4.  (Lonyet,  C.  R.  24. 
434.) 

Lithium  sulphate,  LisS04. 

More  sol.  in  cold  than  in  hot  HsO. 

100  pta.  HjO  diaoolve  34.6  pta.  LiiSO*  at  18**.  (Witt- 
stein.) 


100  pts.  HiO  dissolve  pte.  Li,S04 

atf* 

i" 

PU. 
Li,S04 

35.34 
34.36 

t*» 

Pts. 
Li,S04 

100 

PU. 

Li,SO« 

0 
20 

45 
65 

32.38 
30.3 

29.24 

(Kremers,  Pogg.  96.  468.) 


Sat.  Li|S04+Aq  contains  at: 

— 20»    --W    — 16*    — 12* 

18.4      22.5      22.6      24.4  %  Li|S04. 

— !•         +16'        +90* 
26.7        26.3         23.9%Li,804. 
(£tard,  A.  ch.  1894,  (7)  2.  547.) 

Sat.  solution  boils  at  105".    (Kremers.) 
).  gjr,  of  Li^4+Aq  at  19.5"*  oontaininr 
.6       7.4       12.6       16.3%  Li^4, 

1.06     1.06     1.008     1.118 

22.6    24.4    29.4  %  Li,804. 
1.167   1.178   1.208 

(Kremen,  Pogg.  114. 47.) 


Sp.  gr.  of  LiaS04+Aq  at  15®  containing  o'" 
Li,S04  =  1.0430;    10%    LijSO*"  1.0877. 
(Kohb^usch,  W.  Ann.  1879.  1.) 


Sp.  gr.  of  Li|S04+Aq  at  25*. 


Concentration  of  LiiSOi 


1 — normal 


Vr 
Vr 
Vr 


Sp-fT- 


1.0453 
1.0234 
1.0116 
1.0057 


(Wagnw,  Z.  phys.  Ch.  1890,  6.  38.) 


Sp.  gr.  of  LitS04+Aq. 


HUt&O*  c.  in  1000  cJ 
of  solution  C 


0 

2.9198 
16.0461 


Sp.  cr.  16^/16» 


1.000000 
1.002589 
1.014093 


(Dijken,  Z.  phys.  Ch.  1897,  24. 109.) 


Sp.  gr.  of  Li,S04+Aq  at  20*, 


Normality  of 
Li^SO«+Aq 


2.60 

1.96 

1.708 

1.320 

0.747 


%USOi 


23.48 
18.53 
16.41 
13.01 
7.71 


8p.fr. 


1.2330 
1.1650 
1.1449 
1.1133 
1  0678 


(Forchheimer,  Z.  phys.  Ch.   1900,  24.  24.| 


Insol.  in  S0|.    (Weber,  B.  17.  2497.) 
10  ccm.  of  sat.  Li^04  in  abeohite  HsSlI 
contain  approx.  2.719  g.  Li|S04.     (Berfiol 

z.  phys.  61.  i^m  ^M^ibgie 
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Solubility  in  H,S04+Aq  at  30**. 


Compooitioii  of  the  solution 


V^' 


5.05 
12.23 
15.37 
16.60 
32.70 
36.90 
42.98 
48.00 
52.72 
54.54 
55.08 
56.30 
61.46 
61.82 
62.14 
62.49 
65.70 
69.40 
77.30 
78.23 
81.20 
81.70 
82.30 
83.43 


^^^7- 


22.74 
20.45 
19.11 
19.10 
13.37 
11.90 
10.57 
10.20 
11.44 
12.92 
13.69 
13.87 
17.10 
17.00 
17.97 
18.89 
16.55 
•  13.75 
11.31 
11.64 
13.28 
13.85 
15.50 
15.65 


Solid  phase 


Li,S04,  Ufi 


LijSO* 


Li^04,  HsS04 


(Van  Dorp,  Z.  phys.  Ch.  1910,  78.  289.) 


Solution  in  H3SO4  contains  17.2%  U1SO4 
at  30**.  (Van  Dorp,  Z.  phys.  Ch.  1913,  86. 
112.) 


Solubility  of  Li,S04+Th(S04)t  in  H,0 
at  25^ 

SoUd  phase,  Th(S04)a. 
G.  in  100  g.  H,0. 


Lii80« 

Th(804)j 

LiiS04 

Th(804)» 

0.0 

1.722 

11.13 

11.05 

2.57 

4.13 

13.18 

12.54 

4.93 

6.20 

16.12 

14.52 

6.08 

7.95 

20.49 

16.92 

9.23 

9.68 

16.92 

18.87 

(Barre,  BuU.  Soc.  1912,  (4)  IL  647.) 


Easily  sol.  (Kastner),  si.  sol.  (Berzelius)  in 
ak»hol. 


Solubility  of  Li|S04  in  aloohol+Aq  at  30"*. 
Solid  phase  LiaS04,  HtO. 


Q.  per  100  g.  sat.  solution 


CtHtOH 


0 

11.75 
21.19 
29.40 
33.31 


Lis80« 


25.1 

16.16 

11.52 

8.17 

6.66 


C1H.OH 


47.28 
58.59 
69.39 
80.74 
94.11 


U1SO4 


3.04 

1.22 

0.4 

0 

0 


(SchreJnemakera    and    van    Dorp,    Chem. 
Weekbl.  1906,  8.  557.) 

Inaol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790):  ethyl  acetate  (Naumann. 
B.  1904, 87. 3601) ;  acetone.  (Eidmann,  C.  C, 
1899, 11. 1014;  Naumann,  B.  1904, 87. 4329.) 

+HsO.  Very  si.  efflorescent.  (Rammels- 
berg.) 

Aq.  solution  contains  25.1%  Li|S04  at  30*". 
(Schreinemakers.  C.  C.  1910,  I.  1801):  24.3 
g.  at  50^.  (Scnreinemakers  and  Cocneret. 
Chem.  Weekbl.  1905,  2.  771.) 


Lithium  hydrogen  sulphate,  LiHS04. 

Decomp.  by  HjO. 

Cryst.  from  H1SO4.    (Gmelin.) 

LiH,(S04)i.  (>yst.  from  H,S04.  (Schultz, 
Pogg.  188.  137.) 

lJaS04,  7HtS04.  (Bergius,  Z.  phys.  Ch. 
1910,  72.  355.) 


Utiiiun  potssshm  sulphate,  LitS04,K2S04. 

This  is  the  only  compd.  of  LisS04  and 
KtS04  which  exists  below  100"*.  (Spieirein, 
C.  R.  1913,  167.  48.) 

K4Lia(S(>4)i.  (Knobloch.)  Has  the  for- 
mula KiLia(S04)ft+8HfO,  according  to  Ram- 
melsberg. 

Litiiium  sodium  sulphate,  NatLi(S04)t+ 
6H^. 

Na4Lia(S04)i+9H,0. 

Na,Li«(S04)ft+5H/).    (Rammelsberg.) 

Do  not  exist.    (Troost.) 

LiiS04,  NatS04+5.5HsO.  Exists  from 
0*-16'. 

-|-3H,0.   Exists  from  32*-100'. 

LiiS04,  3NaiS04+12HsO.  Exists  from 
16•-24^ 

4LisS04,  NafS04+5HsO.  Exists  from 
24*'-32*. 

(Spiebein,  C.  R.  1913, 167.  47.) 

Lithium  tfaallic  sulphate,  LiTl(S04)s+3HsO. 
(Meyer  and  Goldschmidt,  C.  C.  1908,  I. 

495.)  Digitized  by  ^OOgie 


QRA. 


sulphAte,  lithium  titanium 


litfainiii  tiUmiiiiii  gnlphttfty 

LitTiO,(S04)i+7H/). 
Leas    hygroscopic    than    K    compound. 
(Maizuchelli  and  Pontanelli,  C.  C.  1909,  U. 
420. 


UMam  unnyi  sulpliate,  USO4,  U0sS04+ 
4HiO. 
(de  Coninck,  Chem.  Soc.  1905,  88.  (2)  530. 


Magnesfaim  sulphate  baste, 
6Mg(OH),,  MgS04-h3H,0. 

SI.  sol.  in  cold  or  hot  HjO. 
Sol.   in  HCl+Aq.     (Thugutt,   Z.  anorg. 
1892,  2.  150.) 


Magnesfaim  sulphate,  MgSOi. 

Anhydroiis.  Very  slowly  sol.  in  HjO;  sol. 
in  hot  cone.  HjSO*,  less  in  HCl,  and  HNO,-h 
Aq. 

-f  H,0.  Min.  KieseriU.  Easily  sol.  in 
wann,  but  slowly  dissolved  by  cold  HfO. 

100  g.'  sat.  solution  at  83*"  contam  40.2  g. 
MgSOi.    (Qeiger,  Dissert.  1904.) 

-h6H,0.  and  +7H,0.  The  latter  exists  in 
two  modincations;  (a)  hexagonal,  and  (6)  the 
ordinal^  or  rhombic  salt. 

MgS04+Aq,  which  on  cooling  or  keeping 
in  closed  vessels  haa  deposited  MgS04  4-6HaO, 
always  contains  for  100  pts.  HjO  at: 
0'         10**        20* 
40.75    42.23    43.87  pts.  MgS04. 

If  only  hexagonal  MgS04-h7H20  has  been 
deposited,  then  the  mother  liquor  contains 
for  100  pts.  H2O  at: 

0*  10**        20** 

34.67    38.71    42.84  pts.  MgSO*. 

Solutions  prepared  from  rhombic  MgS04  + 
7H,()  contain  for  100  pte.  H2O  at: 
0"         10*        20* 
26.0      30.9      35.6  pts.  MgSO*. 
(L«wel.) 

These  results  may  be  given  in  tabular  form 
as  follows: 


Temp. 

A  sat.  aqueouB  nolution  of 

MgS04+7H«0  (6)  containa 

for  100  pts.  HsO 

Anhydrous 
MgSO* 

7HK)  (6) 
salt 

0" 

26.0 

73.31 

10» 

30.9 

93.75 

20° 

35.6 

116.54 

Temp. 

A  sat.  aqueous  solution  of 

MgS04+7HxO  (a)  contains 

for  100  pta.  HjO 

Anhydrous 
MgSO*  . 

7H,0  (a) 
sale 

0* 

34.67 

111.74 

lO*' 

38.71 

133.67 

20^ 

42.84 

159.61 

Temp. 

A  sat  aqueoua  solution  of  MgSO4-|-6Hi0 
contains  for  100  pts.  HzO 

Anhydrous 
MgSOi 

6H,0 

salt 

7HiO 
salt 

0° 

40.75 

122.22 

146.02 

10° 

42.32 

129.44 

155.53 

•    20° 

43.87 

137.72 

167.97 

It  is  seen  from  table  that  at  the  same  temp, 
the  6H,0  salt  is  more  sol.  thai)  the  7HsO  (6) 
salt,  and  the  latter  is  more  sol.  than  7H2O  [a) 
salt;  that  the  solubihty  of  the  7HjO  {h)  salt 
increases  rapidly  from  0°  to  20°;  that  the 
6HsO  salt  is  not  much  more  sol.  at  20°  than  at 
0°.  and  at  20°  the  7H2O  (6)  salt  is  nearly  as 
sol.  as  the  6H,0  salt.  (Ldwel,  A.  ch.  (3)  43. 
405.) 

100  pts.  HjO  at  t**  dissolve  pts.  MrSO*.  G  L  -accord- 
ing to  Gay  LuMac  (A.  ch.  (2)  11.  311);  T  -accord- 
ing to  Tobler  (A.  96.  198). 


1° 

GL 

T 

f 

G  L 

T, 

0 

25.8 

24.7 

50 

49.7 

10 

30.5 

55 

52  8 

20 

35.0 

60 

55  9 

25 

37  1 

70 

60.4 

30 

39.8 

80 

65.1 

40 

45  2 

90 

70  3 

100  pts.  HjO  at  105.5°  dissolve  135.2  pts.  MgSO.. 
(Griffiths.) 

MgSOi+Aq  sat.  at  17.5  has  sp.  gr. -1.2932.  and 
contains  55.57  %  MgSO* -|-7HjO.  or  100  pts.  HtO 
dissolve  125.06  pU.  MgS04+7HtO.  or  60  pts.  MgSOi. 
at  17.5°.  (Karsten.) 

100  pt«^.  HjO  at  0°  dissolve  53.8  pts.,  and  125  pts. 
at  ord.  temp.     (Otto-Graham.) 

Sol.  in  2  pts.  cold,  and  0.5  j)t.  boiling  HtO.  (Four- 
croy.) 

The  aqueous  solution  contains  for  100  pta.  HiO 
92.217  pts.  MgS04  +7HaO  at  15°.    (Michel  and  Knfft.) 

I  pt.  MgS(J4+7HjO  is  sol.  in  0.933  pt.  HjO  at  15* 
(Gerlach);  in  0.92  pt.  HjO  at  23°  (Schiff). 

100  pts.  HjO  dissolve  28.067  pta.  MgS04  at  (f. 
(Pfaff.  A,  99.  224.) 

100  pts.  H,0  dissolve  pts.  MgSO*  at  t°. 


t° 

Pta,  MgSO, 

0 

17.9 
24.1 

26.37 
33.28 
35.98 

(Diacon,  J.  B.  1886.  62.) 

100  pts,  MgS04-f-Aq  sat.  at  18-20°  contain 
25.67-26.38  pts.  MgSO*.     (v.  Hauer,  J.  pr. 

\^^^'^')  Digitized  by  ^OOgie 
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Solubility  in  100  pts.  H2O  at  t**,  using 
MgS04+7H,0. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 


Pta. 
MgSO« 


26.9 
27.4 
27.9 
28.3 
28.8 
29.3 
29.7 
30.2 
30.6 
31.1 
31.5 
32.0 
32.4 
32.9 
33.4 
33.8 
34.3 
34.7 
35.2 
35.7 
36.2 
36.7 
37.1 
37.6 
38.0 
38.5 
39.0 
39.5 
39.9 
40.4 
40.9 
41.4 
41.8 
42.3 
42.8 
43.3 
43.7 


37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 


Pta. 
Mg80« 


44.2 
44.7 
45.2 
45.6 
46.1 
46.5 
47.0 
47.5 
48.0 
48.4 
48.9 
49.3 
49.8 
50.3 
50.7 
51.2 
51.7 
52.2 
52.7 
53.2 
53.6 
54.1 
54.5 
55.0 
55.5 
55.9 
56.4 
56.8 
57.3 
57.7 
58.2 
58.6 
59.1 
59.6 
60.0 
60.5 
61.0 


74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
108. 


Pta. 
MgS04 


61.4 
61.9 
62.3 
62.8 
63.2 
63.7 
64.2 
64.6 
65.1 
65.6 
66.0 
66.5 
67.0 
67.5 
68.0 
68.4 
68.9 
69.4 
69.9 
70.4 
70.9 
71.4 
71.9 
72.4 
72.8 
73.3 
73.8 
74.3 
74.8 
75.2 
75.7 
76.2 
76.7 
77.2 
77.7 
77.9 


(Mulder,  calculated  from  his  own  and  other 
observations,  Scheik.  Verhandel.  1864.  52). 

100  pts.  H,0  dissolve  72.4  pts.  MgS04  + 
7H,0  at  0°,  178  pts.  at  40°:  and  212.6  pts.  at 
49^    (Tilden,  Chem.  Soc.  45.  409.) 

Supersat.  MgS04-|-Aq  is  brought  to  crystal- 
lisation by  addition  of  crystal  of  MgS04  + 
7H/),  or  an  isomorphous  substance  as 
ZnS04+7H20,  NiS04-l-7H,0,  FeS04+7H,0, 
or  CoS04-f  7H/).  (Thomson,  Chem.  Soc. 
86.  199.) 

Sat.  Mgj304+Aq  <sontains  at: 
2*         V         23^       67**       81** 
20.9     22.6     26.0     35.6     38.6%  MgSO*, 

94'      130*      146*'      164"      188'' 
41.5     45.3      38.0    29.3     20.4%  MgS04. 
Beidily  fonns  supersat.  solutions, 
(fitaid,  A.  ch.  1894,  (7)  2.  551.) 


M.-pt.  of  MgS04+7H,0  is  70".    (TUden, 
Chem.  Soc.  46.  409.) 


MgS04+Aq  with  sp.  cr.  1.50  oonUina  44.4  % 
MsSOi:  8p.  gr.  1.42.  39%;  sp.  gr.  1.30.  30%  MgSOi. 
(Dalton.) 


Sp.  gr.  of  MgS04+Aq  sat.  at  15°  =  1.275 
(Michel  and  Krafft);  at  8°  =  1.267  (Anthon); 
at  18.75**  =  1.293  (Karsten.). 

Sp.  gr.  of  MgS04+Aq  at  15^ 


%  MgS04  Sp.  gr. 


5 
10 
15 
20 
25 


1.054 
1.108 
1.161 
1.215 
1.269 


%  Mg804         Sp.  gr. 


30 
35 
40 
45 
50 


1.326 
1.384 
1.446 
1.511 
1.580 


(Calculated    from    Anthon    by    Schiff,    A. 
107.  303.) 

Sp.  gr.  of  MgS04+Aq  at  23^ 


\^if^* 

Sp.gr. 

%  MgS04 
-l-7H,0 

1 

1.0048 

28 

2 

1.0096 

29 

3 

1.0144 

30 

4 

1.0193 

31 

5 

1.0242 

32 

6 

1.0290 

33 

7 

1.0339 

34 

8 

1.0387 

35 

9 

1.0437 

36 

10 

1.0487 

37 

11 

1.0537 

38 

12 

1.0587 

39 

13 

1.0637 

40 

14 

1.0688 

41 

15 

1.0739 

42 

16 

1.0790 

43 

17 

1.0842 

44 

18 

1.0894 

45 

19 

1.0945 

46 

20 

1.0997 

47 

21 

1.1050 

48 

22 

1.1103 

49 

23 

1.1156 

50 

24 

1.2109 

51 

25 

1.1261 

52 

26 

1.1316 

53 

27 

1.1371 

54 

8p.gr. 


1.1426 
1.1481 
1.1536 
1.1592 
1.1648 
1.1704 
1.1760 
1.1817 
1.1875 
1.1933 
1.1991 
1.2049 
1.2108 
1.2168 
1.2228 
1.2288 
1.2349 
1.2410 
1.2472 
1.2534 
1.2596 
1.2659 

\  :iTri 
\  21m 

1  2850 
1.2915 
1  2980 


(Schiff,  A.  118.  185.) 
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Sp.  gr.  of  MgS04-hAq  at  12** 


\^' 

8p.  gr. 

\ff^' 

1 

1.0046 

21 

2 

1.0096 

22 

3 

1.0146 

23 

4 

1.0196 

24 

5 

1.0246 

25 

6 

1.0296 

26 

7 

1.0346 

27 

8 

1.0396 

28 

9 

1.0446 

29 

10 

1.0497 

30 

11 

1.0548 

31 

12 

1.0599 

32 

13 

1.0650 

33 

14 

1.0702 

24 

15 

1.0754 

35 

16 

1.0807 

36 

17 

1.0859 

37 

18 

1.0911 

38 

19 

1.0964 

39 

20 

1.1018 

40 

8p.gr. 


1.1071 
1.1125 
1.1179 
1.1234 
1.1289 
1.1344 
1.1399 
1.1454 
1.1510 
1.1566 
1.1622 
1.1679 
1.1736 
1.1793 
1.1850 
1.1908 
1.1965 
1.2023 
1.2082 
1.2140 


(Oudemans,  Z.  anal.  7.  419.) 


Sp.  gr.  of  MgS04+Aq  at  15^ 


%  MgS04 

Sp.  gr. 

%  Mg804 

1 

1.01031 

14 

2 

1.02062 

15 

3 

1.03092 

16 

4 

1.04123 

17 

5 

1.05154 

18 

6 

1.06229 

19 

7 

1.07304 

20 

8 

1.08379 

21 

9 

1.09454 

22 

10 

1.10529 

23 

11 

1.11668 

24 

12 

1.12806 

25 

13 

1.13945 

25.248 

1.15083 
1.16222 
1.17420 
1.18618 
1.19816 
1.21014 
1.22212 
1.23465 
1.24718 
1.26972 
1.27225 
1.28478 
1.28802 


(Gerlach,  Z.  anal.  8.  287.) 


Sp.  gr.  of  MgS04+Aq  at  23.5**.  a=no.  of 
yi  mols.  in  grms.  dissolved  in  1000  g. 
HjO;  b-sp.  gr.  if  a  is  MgS04+7H/),  Ji 
mol.  wt.  =  123;  c— sp.  gr.  if  a  is  MgSO*, 
J^mol.  wt.=60. 


a 

b 

c 

a 

b 

c 

1 
2 
3 
4 

1.056 
1.103 
1.141 
1.174 

1.059 
1.114 
1.166 
1.214 

5 
6 
7 

8 

1.203 
1.229 
1.252 
1.273 

1.260 

Sp.  gr.  of  MgS04+Aq  at  15**. 


%Mg80« 

Sp.  gr. 

%  Mg804 

Sp.  gr. 

5 
10 
15 

1.0510 
1.1052 
1.1602 

20 
25 

1.2200 
1.2861 

(Kohlrausch,  W.  Ann.  1879.  1.) 

Sp.  gr.  of  Mj5S04+Aq  at  0^    S  -pta.  Mg|90« 
in  100  pts.  solution. 

s 

8p.gr. 

8 

8p.gr. 

13.800 
11.7458 
9.6218 

1.1586 
1.1329 
1.1072 

7.4046 
5.0447 
2.5907 

1.0S26 
1.0557 
1.0284 

(Charpy,  A.  ch.  (6)  89.  26.) 

Sat.  MgSO«+Aq  boils  at  105^  (Griffiths  : 
108.4**  (Mulder). 

Crust  forms  at  103.5**  (solution  containing 
48.4  pts.  MgS04  to  100  pts.  H,0);  higbeet 
temp,  observed,  105**.  (Gerlach,  Z.  anal  tt. 
426.) 


B.-pt.  of  MgS04H-Aq  containing  pts. 
to  100  pts.  H|0. 

MgdO« 

B.-pt. 

Pts. 
MgSO« 

B.-pt. 

Pu. 
MgSO« 

B.-pt. 

Pta. 

MgS04 

100.5** 
101.0 
101.5 
102.0 

8.8 
16.7 
23.5 
29.5 

102. 5** 
103.0 
103.5 
104.0 

34.7 
39.5 
43.8 
47.7 

1(M.5** 

105 

108 

51.3 
54.6 

75(?' 

(Gerlach,  Z.  anal.  86.  432.) 
Sp.  gr.  of  MgS04+Aq  at  9.5*. 


Maae  of  salt  per  unit 
mass  of  solution 

Density  of  sohitioB 

(g.  per  cc>. 

0.00191 

1.00170 

0.00380 

1.00346 

0.00569 

1.00526 

0.00758 

1.00705 

0.01132 

1  01060 

(McGregor,  C.  N.  1887,  W.6.) 
Sp.  gr.  of  MgBO«+Aq  at  25*. 


Concentration  of  MgSO« 
+Aq 


1 — nonnal 


Vr 
Vr 
Vr 


8p.gr. 


1.0584 
1.0297 
1.0152 
1.0076 


(Favre  and  Valson,  C.  R.  79.  968.) 


(Wagner,  Z.  phya.  Ch.  1890,  0.  380 

Sp.  gr.  at  1674°  of  MgS04+Aq  contain- 
ing 11.0222%  MgS04- 1.11471:  containing 
8.343%  MgS04- 1.08558.  (ScWkuock,  Z 
phys.  Ch.  1893^,||.J^8^00gie 
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Sp.  gr.  of  MgS04+Aq. 


G.-«quivalenta 
Ms804  per  Uter 

t« 

Sp.  gr.  t«»/t« 

0.002548 

17.989 

1.0001625 

0.005093 

18.020 

1.000324 

0.01015 

17.995 

1.000639 

0.02023 

17.980 

1.001274 

0.05023 

18.047 

1.003117 

0.09950 

18.033 

1.006122 

0. 19773 

18.014 

1.012035 

0.29459 

17.997 

1.017806 

0.48671 

17.994 

1.029101 

0.5022 

17.90 

1.03000 

5.0220 

17.95 

1.26970 

0.002616 

14.096 

1.0001672 

0,005230 

14.109 

1.0003311 

0.01042 

14.098 

1.000659 

0.02077 

14.092 

1.001306 

0.12462 

14.199 

1.007682 

0.24567 

14.092 

1.014980 

(Kohlrausch,  W.  Ann.  1894,  68.  27.) 


Sp.gr. 

of  MgSOi+Aq. 

HMK8O«g.ml000c. 
of  oolution 

Sp.  gr.  16»/16* 

0 

1.000000 

0.5368 

1.000570 

1.0917 

1.001157 

« 

1.001141 

2.1076 

1.002234 

4.1367 

1.004372 

9.0608 

1.009523 

18.0846 

1.018954 

37.1342 

1.038983 

52; 1362 

1.054867 

(Dijken,  Z.  phys.  Ch.  1897,  %L  108.) 


gr.  of  MgSOi+Aq  at  18.2**  when  p« 
per  cent  strength  of  the  solution;  d^ 
observed  density;  and  w= volume  cone. 


in  grams  per  cc, 


•(l00"^j 


p 

d 

w 

26.25 

1.2903 

1.3374 

25.91 

1.2860 

1.3319 

24.53 

1.2693 

1.3101 

21.60 

1.2330 

1.2650 

18.41 

1.1950 

1.2187 

13.79 

1.1423 

1.1562 

12.63 

1.1291 

1.1413 

11.29 

1.1147 

1.1246 

8.08 

1.0803 

1.0859 

2.01 

1.0204 

1.0191 

(Barnes,  J.  phys.  Chem.  1898,  2.  542.) 


8p.gr. 

of  MgS04+Aq  at  20°. 

Nonnality  of 
MgS04+Aq 

%MgS04 

Sp.gr. 

2.73 
1.86 
0.934 

25.46 
18.61 
10.14 

1.2879 
1.2019 
1.1049 

(Forchheimer,  Z.  phys.  Ch.  1900,  84.  24.) 

Sp.  gr.  of  dil.  MgS04+Aq  at  20.004^ 
Conc.=«g.  equiv.  per  1.  at  20.004**. 
Sp.  gr.  compared  with  HtO  at  20.004**  =  1. 


Cono. 


0.0000 
0.0001 
0.0002 
0.0003 
0.0004 
0.0005 
0.0010 
0.0020 
0.0050 
0.0100 


Sp.  gr. 


1.000,000,0 
1.000,006,4 
1.000,012,9 
1.000,019,4 
1.000,025,9 
1.000,032,4 
1.000,064,8 
1.000,129,4 
1.000,322,4 
1.000,642,1 


(Lamb  and  Lee,  J.  Am.  Chem.  Soc.  1913,  86. 
1684.) 

Moresol.  inHCl+AqthaninH/).  (Rich- 
ter.) 

In  sat.  HCl-fAq,  anhydrous  MgS04  is 
scarcely  sol.;  MgS04-f  7HsO  dissolves,  but  is 
precipitated  by  a  current  of  HCl  gas.  (Hens- 
gen,  B.  10.  259.) 

Marjjueritte  (C.  R.  48.  50)  denies  the  pre- 
cipitation. 

For  solubility  in  H1SO4,  see  MeHt(S04),. 

Completely  pptd.  from  MgS074-Aq  by 
cone.  HC,H,0,-hAq.    (Persoz.) 

Somewhat  sol.  in  sat.  NH4Cl-hAq  with 
separation  of  a  double  sulphate. 

Rapidly  sol.  in  KCl+Aq  with  separation  of 
K1SO4. 

Sol.  in  sat.  NaCl+Aq  without  pptn.  of  the 
latter. 

Easily  sol.  in  sat.  KNOj-f-Aq  without  caus- 
ing any  pptn. 

Sol.  in  sat.  NaNOi-f  Aq.    (Karsten.) 

Rapidly  sol.  in  sat.  CuS04+Aq;  when 
saturation  is  reached,  a  double  salt  separates 
out.    (Karsten.) 

100  pts.  sat.  MgS04+NiS04+Aq  at  18-20** 
contain  30.93  pts.  of  the  two  salts;  100  pts.  • 
sat.  MgS04+ZnS04-f-Aq  at  18-20**  contain 
35.45  pts.;  100  pts.  sat.  MgS04-fNiS04+ 
ZnS04-hAq  at  18-20**  contain  35.62  pts.  (v. 
Hauer,  J.  pr.  98.  137.) 

100  pts.  H,0  dissolve  14.1  pts.  MgSO*  and 
9.8  pts.  K,S04,  if  sat.  MgS04+Aq  is  sat.  with 
KjSO*;  32.4  pts.  MgSO*  and  8.2  pts.  KjSO*, 
if  sat.  K,S04+Aq  is  sat.  with  MgS04,  all  at 
15°.    (Mulder.  J.  B.  1866.) 

100  pts.  H26  dissolve  25.95  pts.  MgS04  and 
5.21  pts.  Na^04  at^£,4^a0e>^ig.  1866. 
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100  pts.  H,0  dissolve  15.306  pts.  MgSO* 
and  13.086  pts.  NajSO*  at  0^  (Pfafif,  A.  99. 
224.) 

See  also  under  MgNa,(S04)2+4H,0. 

Solubility  of  mixtures  of  MgSO^  and 
MgNa,(S04)i-f-4H,0  at  t^ 


t® 

g.  per  100  g.  HiO 

Na«S04 

MgSOi 

22 
24.5 
30 
35 

23.3 
27.2 
36.1 
33.9 

31.4 
24.2 
19.1 
18.44 

(Roozeboom,    1888,   Z.   phys.   Ch.   2.   518.) 
See  also  under  MgNaa(S04)i+4H,0. 

Slowly  sol.  in  sat.  ZnS04+Aq  without  pptn. 
until  saturation,  when  a  double  salt  separates 
out. 

Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  828.) 

100  pts.  dil.  alcohol  ooutaining  at  15"*: 
10        20        40  %  alcohol 
contain  39.3    21.3    1.62%  MgS04+7H,0. 
(Schiff,  A.  118.  365.) 

At  higher  temp,  the  solubiUty  increases 
proportional  to  the  temp.  (Gerardin,  A.  ch. 
(4)  6.  145.) 

103  pts.  absolute  methyl  alcohol  dissolve 
1.18  pts.  MgS04  at  18^  (de  Bruyn,  Z.  phys. 
Ch.  10.  783.) 

100  pts.  absolute  methyl  alcohol  dissolve 
41  pts.  MgS04-f-7HaO  at  17^•  100  pts.  abso- 
lute methyl  alcohol  dissolve  29  pts.  MgS04-f- 
7H2O  at  3-4";  lOD  pts.  93%  methyl  alcohol 
dissolve  9.7  pts.  MgS04-7HaO  at  17%-  100 
pts.  50%  methyl  alcohol  dissolve  4.1  pts. 
MgS04+7H,0  at  3-4°.  (de  Bruyn,  R.  t.  c. 
11.  112.) 

100  pts.  absolute  ethyl  alcohol  dissolve  1.3 
pts.  MgS04+7H,0  at  3°.    (de  Bruyn.) 

Insol.  in  CSi.  (Arctowski,  Z.  anorg.  1894, 
6.  257.) 

Insol.   in   methyl  acetate    (Naumann,   B. 

1909,  42.  3790.);  ethyl  acetate  (Naumann,  B. 

1910,  43.    314.);  acetone.    (Naumann,    B. 
1904,  87.  4329.) 

100  g.  95%  formic  acid  dissolve  0.34  g. 
MgS04  at  19^  (Aschan,  Ch.  Ztg.  1913,  87. 
1117.) 

100  g.  sat.  solution  of  MgS04  and  sugar 
in  H2O  contains  46.52.  g.  sugar  -|-14.0  g. 
MgS04,  or  100  g.  H,0  dissolve  119.6  g.  sugar 
-1-36.0  g.  MgS04.  (Kdhler,  Z.  Ver.  Zucker- 
ind,  1897,  47.  447.) 

Magnesium  hydrogen  sulphate,  MgHsCSO^s. 
Decomp.  by  H,0.    Sol.  in  HjSO*.     Insol. 
in  methyl  acetate.     (Naumann,  B.  1909,  42. 
3790.) 


MgH«(S04)4.  Boiling  H,S04  dissolves 
about  2%  MgS04,  from  which  this  compeund 
crystallises.    (Schult«,  Fogg.  188.  137.) 


Magneshmi  pj^osulphate,  MgSiOr. 
Decomp.  by  HiO. 

Magnesium  manganous  solpliate, 

2MnS04-hl5H,0. 
Min.  Fauserite, 


Mg0O«, 


Magneshmi  manganous  zinc  sulphate,  MKSO4, 

MnS04,  ZnS04+2lH,0. 
Sol.  in  H,0.    (Vohl,  A.  99.  124.) 

Magnesfami  nickel  sulphate,  MgS04,  3NiS0« 
-|-28H,0. 
Sol.  in  H/).    (Schiff.) 

Magnesium  nickel  potassium  sulphate, 
Mg804,  NiSO*,  2K,S04+12Hio. 
Sol.  in  HA    (Vohl,  A.  94.  57.) 

Magnesium  potassium  sulphate, 
MgK,(S04),+6H,0. 
100  pts.  H2O  dissolve  22.7  pts.  anhydrous 
salt  at  16.5°.    (Mulder.) 
100  pts.  HiO  dissolve  at: 
0*        10*      20**      30"      35** 
14.1     19.6    25.0    30.4    33.3    pte.    anhy- 

45**       55"     60"      65"      75" 
40.5    47.0    50.2    53.0    59.8   pts.   anhy- 
drous asdt. 
(Tobler,  A.  96. 193.) 

100  g.  HjO  dissolve  30.52  g.  MgKsCSOJi-h 
6H1O  at  15".  (Lothian,  Pharm.  J.  1909,  82. 
292.) 


droua 


^ 


SolubiUty 

in  HjO  at  t". 

Sat.  solution 

Mola. 

KtSO*: 

mob. 

MgS04  in 

100  pts,  HiO 

t« 

contains 

dissoive 

K,§04 

%     - 
MgS04 

the  solu- 
tion 

K,804 

M«S04 

10 

9.4 

9.8 

1:1.52 

11,63 

12.13 

20 

10.9 

10.8 

1:1.43 

13.92 

13,79 

30 

12.4 

11.8 

1:1.38 

16.36 

15-56 

40 

13.8 

13.1 

1:1.37 

18.88 

17.92 

50 

14.7 

14.8 

1:1.46 

20.85 

20.99 

60 

15.2 

16.3 

1:1.55 

22.19 

23.79 

70 

15.6 

16.8 

1:1.52 

23.07 

24.85 

80 

16.0 

17.1 

1:1.56 

23.91 

25  56 

80 

16.6 

18.1 

1:1.58 

25  42 

27.72 

90 

17.2 

18.2 

1:1.54 

26.62 

28.17 

(P-^^htyg.^^lsij^^iees.) 


SULPHATE  POTASSIUM  CHROMATE,  MAGNESIUM 


Sp.  gr.  of  aqueous  solution  at  15^  contain- 
ing: 

2  4  6  8%  hydrous  salt, 

1.0129    1.0261    1.0394    1.053 


10  12  14 

1.0668    1.0608   1.095 


16%  hydrous  salt, 
1.1094 


18  20  22%   hydrous  salt. 

1.124      1.1388     1.1539 
(Schiff,  A.  118.  183,  calculated  by  Gerlach, 
Z.  anal.  8.  287.) 

Sp.  gr.  of  MgK,(S04)f +Aq  at  18^ 


G-equiv.  of  salt  per  1. 


1.0010 

0.8345 

0.6688 

0.3744 

0.0998 

0.02004 

0.01004 


8p.  f  r. 


1.0633 
1.0531 
1.0427 
1.0243 
1.0040 
1.0015 
1.0004 


Theee  results  lead  the  author  to  conclude 
that  in  dil.  solutions  the  double  salt  is  de- 
oomp.  into  its  constituents.  (McKay,  Elek- 
trochon.  Zeit.  1899,  6. 115.) 

Min.  PicromerUe. 

-f4H,0.     (van  der  Heide,  B.  26.  414.) 

2MgS04,  K,S04.     Min.  LangheinUe. 

Dehquescent.  Absorbs  56.26%  H,0  from 
air  to  form  KiSO*,  MgS04-f  6HaO.  (Mallet, 
Chem.  Soc.  1900,  77.  220.) 

4MgS04,  K,S04+5H,0.  (van't  Hoflf  and 
Kassatkin,  B.  A.  B.  1889.  951.) 

Magneaiiiin  potasshtm  zinc  sulphate,  MgSOi, 
2K,S04,  ZnS04+12H,0. 
Sol.  inHiO.    (Vohl,  A.  94.  57.) 

Mmmn^tAnm    potassittm    sulphate    chloride, 
MgS04,  K,S04,  MgCl,-|-6H/). 
Min.  Kainite. 

Magnesiiim    rubidium    sulphate,    MgS04, 
Rb,S04+6H/). 
Sol.  in  HiO.    (Tutton.  Chem.  Soc.  68. 337.) 
1  1.  HsO  dissolves  202  g.  anhvdrous  salt 

at  26**.    (Locke,  Am.  Ch.  J.  1902, 27. 459.) 
2Mg804,  RbjS04.    Deliquescent.    (Mallet, 

Chem.  Soc.  1900,  77.  223.) 

Macnesiiiiii  sodium  sulphate,  MgS04,  NaiS04 
^^?4H,0. 

Min.  BlddiUf  SimonyiU. 

BlOdite  is  efflorescent;  Simonyite,  deli- 
quescent. 

+5H,0.    Min.Ldwite. 

4-6HiO.  Decomp.  on  air.  Sol.  in  3  pts. 
coW  H,0. 

Na«Mg(S04)4.  Min.  Vanlhoffite.  (van't 
Hoff,  B.  A.  B.  1902.  414.) 

MsNafl(804)s+4HsO.    Min.  AstrakaniU. 


100  mob.  H|0  hold  mols.  salt  in  solution 
att'. 


f 

NfgSOi 

NaiSO* 

22 

4.70 

2.95 

24.5 

3.68 

3.45 

30 

3.60 

3.60 

35 

3.69 

3.69 

*47 

3.60 

3.60 

(Rooseboom,  R.  t.  o.  1887,  6. 333.) 

Solubility   of   mixtures   of   MgNai(S04)i+ 
4H«0  and  Na,S04  at  f*. 


18.5 

22 

24.5 

30 

35 


g.  per  100  g.  HtO 


NaiSO* 


43.0 
35.2 
32.5 
25.9 
23.5 


MgS04 


45.5 
48.9 
50.3 
55.0 
59.4 


(Roozeboom,   Z.   phys.   Ch. 
See  also  under  MgS04. 


1888,   2.   518.) 


Magnesium  thallous  sulphate,  MgS04,  TltS04 
-|-6H,0. 
Sol.  in  HfO,  but  decomp.  by  repeated  re- 
crystallisations.    (Werther.) 

Magnesium  urany!  sulphate,   ' 
MgS04,  (UO,)S04+5HOi. 
(de  Coninck,  Chem.  Soc.  1905,  88.  (2)  530.) 

Magnesium  zinc  sulphate,  MgS04,  ZnS04+ 
14H,0. 

Sol.  in  H,0.     (Pierre,  A.  ch.  (3)  16.  244.) 

H-lOHjO.    (Pierre.) 

3ZnS04,  5MgS04+56H/).    (SchifT.) 

There  are  only  two  compounds,  2(MgS04, 
7H/)),  ZnS04,  7H,0  and  MgSO*,  7H,0, 
ZnS04.  7HjO.  (HoUmann,  Z.  phys.  Ch. 
1901,  37.  212,  and  1902,  40.  577. 

Magnesium  sulphate  potassium  chloride, 
MgS04,  KClT3H,0  or  MgS04,  KjSO*, 
MgCl,+6H,0. 

Min.  Kainile. 

100  pts.  HjO  dissolve  79.56  pte.  at  18"*. 
(Krause,  Arch.  Pharm.  (3)  6.  326.) 

Not  sol.  in  a  mixture  of  abs.  alcohol  and 
ether,  which  dissolves  out  MgClj.  (Lehroann, 
J.  B.  1867.  416.) 

Alcohol  dissolves  out  MgCU,  also  little 
HjO.  Much  HjO  dissolves  completely. 
(Zincken,  Miner.  Jahrb.  1865.  310.) 

Magnesium  sulphate  potassium    chromate, 
2MgS04,  K,Cr04+9H,0. 
Sol.  in  HiO.    (fitard,  C.  R.  86.  443.) 
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SULPHATE,  MANGANOUS,  BASIC 


Maoganous  sulphate,  basic,  3MnO,  2S0i+ 
3H/). 
Insol.  in  HjO,  but  slowly  decomp.  thereby. 
(Gorgeu,  C.  R.  94.  1425.) 

Manganoiis  sulphate,  M11SO4. 

Anhydrous. 

Abflorbs  HsO  from  the  air  to  form  MnSO*  -MHsO. 
1  pt.  MaS04  U  sol.  in  pts.  HtO  at  t°. 


t* 

Pts. 
H,0 

t° 

Pts. 
HjO 

t' 

Pt<!. 

6.25 
10 

1.77 
1.631 

18.75 
37.5 

1.667 
1  457 

75 
101.25 

1.494 
2  031 

100  pts.  HiO  dissolve  pts.  MnSOi  at  t*. 

t" 

Pts. 
M11SO4 

t'' 

Pt«. 
MnSO* 

f 

Pts. 
M11SO4 

6.25 
10 

56.49 
61.29 

18.75 
37.5 

60.00 
68.63 

75 
101.25 

66.95 
49.33 

(Brandes,  Pogg.  SO.  575.) 

Sol.  in  2.5  pts.  HsO  at  18.75°;  at  62.5°  it  is  difficult 
to  dissolve  1  pt.  MnSO*  in  3  pU.  HiO.  but  the  sat. 
solution  at  62.5°  does  not  become  cloudy  on  heating 
to  100°.     (Jahn.) 

100 pts.  MnS04-f  Aqsat.  at  11-14**  contain 
37.5  pts.  MnSO*.    (v.  Hauer,  J.  pr.  108.  114.) 

Sat.  MnS04+Aq  oontains  at: 
_^«  — 6"    -I-6"  18'     22** 

30.0  31.0   34.1  38.3  38.2%  M11SO4, 

23*    32*      45*     52*     70* 

39.1  41.7   44.2  36.4  41.1%  MnSO*, 

83*    110*    116*  123*  130*  140* 
36.3  18.4   21.6  16.7  13.6  9.4%  MnSO*. 
(fitard,  A.  ch.  1894,  (7)  2.  663.) 

Solubility  in  HjO  increases  from  0-55*,  and 
decreases  from  55-145**.  The  increasing  solu- 
bility b  that  of  MnS04+5H,0,  and  MnSO*-!- 
2H2O  separates  out  at  35",  and  is  completely 
insol.  at  145**.    (fitard.) 

If  solubility  S  =  pt3.  anhydrous  MnSO*  in 
100  pts.  solution,  S=30.0-|-0.2828t  from  —8** 
to  57°;  S  =  4S.0-0.4585t  from  57*  to  150*. 

Practically  insol.  in  H2O  at  180*.  (fitard, 
C.  R.  106.  208.) 

Solubility  varies  according  to  the  hydrate 
used.  Above  results  of  fitard  show  the  solu- 
bihty  of  MnS04-|-7H20  at  0*.  and  MnS04+ 
3H,0  at  57*.  Anhydrous  MnS04  is  stable 
only  above  117°.    (Linebarger.) 

100  pts.  HjO  dissolve  pts.  anhvdrous  MnS04 
at  t*. 


t° 

Pt*. 
MnSO« 

t° 

Pts. 
MnSO* 

t° 

Pts. 
MnSO* 

120 
132 

67.18 
63.16 

141 
146 

41.18 
38.83 

155 
170 

26.49 
16.15 

(Linebarger,  Am.  Ch.  J.  16.  225.) 
-f  H,0.    Stable  only  between  57*  and  117* 


100   pts.  H^    dissolve    pts.    MnS04   from 
MnS04+H*0  at  t*. 


t° 

Pta. 
MnS04 

f 

Pta, 
MnSOi 

t° 

Pta. 
Mn80« 

48 
53 
65 
72 

87.98 
86.10 
84.33 
82.73 

78 

90 

100 

106 

79.13 
75.63 
71.27 
70.14 

115 
117 

69.78 
68.81 

(Linebarger.) 


Min.  Szmikiie. 


SolubiHty  of  MnS04-f-HiO  in  H,0  at  t*. 


t° 

Pto.  MnSO« 

per  100  pts. 

HfO 

t° 

Fta.Mn80i 

per  100  pU. 

HjO 

41.5 
50.1 
67.1 

61.06 
58.01 
51.37 

75 

84.8 
95 
99.6 

49.45 
44.87 
38.71 
34.27 

Av.  of  varying  results. 

(Cottrell,  J.  phys.  Ch.  1900.  4.  652.) 

Linebarger's  determinations  are  inaccurate. 
(Cottrell.) 

-h2H,0.    Stable  between  40*  and  Sr. 

100  pts.  HsO  dissolve  pts.  M  n804  from 
MnS04+2HiO  at  t*. 


t° 

Pta. 
MnS04 

t° 

Pta. 
MnS04 

f 

Pt*. 

BfnSO* 

35 
40 

68.88 
75.31 

42 
45 

77.63 
80.07 

50 
55 

83.16 
86.27 

+3j 

Rfi.    St 

(Linebi 
able  be 

iTger.) 
tween3C 

l*and 

40*. 

100  pts.  H/)  dissolve  pts.  MnS04  from 
MnS04+3H,0  at  t*. 


Pta. 

Pta. 

t° 

MnSO« 

t 

MiiSO« 

5 

54.68 

25 

66.85 

12 

60.56 

30 

67.38 

16 

63.41 

35 

68.31 

19 

65.12 

40 

70.63 

68 
53 
57 


Ph. 
MnSOt 


71.89 
72.81 
73  17 


(Linebarger.) 

-f4HiO.    SL  efflorescent.    Leas  soL  in  boil- 
ing than  in  cold  HjO.  .,  cv\ 
100  Dts.  H/)  at  4.4*  dissolve  31  pts.  MnSO* 

+4H/).    (Jahn..).^ed  by  VOOglC 
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100  pts.  H>0  at  t°  dissolve  pta.  MnS04+4HtO. 


6  25 
10 
18.75 


Pta. 

MnS04  + 

4HsO 


113.22 

123 

122 


37.5 
76 
101.25 


Pta. 

MnSO«  + 

4HfO 


149 
144 
93 


(Brandes,  Pogg.  1 


.  576.) 


Solubility  of  MnS04  in  100  pts.  HtO  at  t** 
using  MnS04-f  4HjO. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 


Pt«. 
MdS04 


55.4 
55.9 
56.5 
57.1 
57.7 
58.2 
58.8 
59.4 
60.0 
60.5 
61.1 
61.7 
62.2 
62.7 
63.3 
63.8 
64.3 
64.8 
65.3 
65.8 
66.3 
66.7 
67.2 
67.6 
68.1 
68.5 
68.9 
69.3 
69.7 
70.0 
70.4 
70.7 
71.0 
71.3 
71.6 


35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

63.5 

64 

65 

66 

67 

68 


Pts. 
MnSO^ 


71.9 
72.2 
72.4 
72.7 
72.9 
73.1 
73.3 
73.5 
73.7 
73.9 
74.0 
74.2 
74.4 
74.6 
74.7 
74.8 
74.9 
75.1 
75.2 
75.3 
74.7 
74.0 
72.9 
71.5 
69.5 
65.9 

6i.'3 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 


70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 
102.5 


Pts. 
MnS04 


61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.5 
61.4 
61.3 
61.2 
61.0 
60.8 
60.6 
60.3 
60.0 
59.6 
59.2 
58.6 
57.9 
57.2 
56.3 
55.4 
54.3 
52.9 
51.2 
49.3 
47.4 


rMulder,  Scheik.  Verhandel.  1864.  137. 

100  pts.  HjO  dissolve  pts.  MnS04  from 
MnS04-f-4H20  at  t^ 


t^ 

Pts. 

PU. 

Pta. 

M11SO4 

t 

MnS04 

I 

MnS04 

2.2 

57.88 

25 

72.23 

48 

84.33 

7.3 

61.78 

30 

74.67 

52 

86.16 

11 

64.01 

35.5 

78.81 

56 

88.19 

15 

67.12 

40 

79.63 

20 

69.93 

45 

83.06 

(Linebarger.) 

Stable  in  aqueous  solution  between  25**  and 
31'.    (Schieber,  M.  1898,  19.  j281.) 


SolubiUty  of  MnS04+4H,0  in  H,0  at  t** 


Pta.  MnS04 

t' 

per  100  pta. 

H,0 

16.0 

63.97 

17.7 

64.16 

18.5 

64.19 

25.0 

65.32 

30.0 

66.43 

32.2 

66.83 

35.0 
35.5 
39.9 
49.9 
50.0 


Pta.  MnS04 

per  100  pts. 

HsO 


67.87 
68.09 
68.81 
72.48 
72.62 


(CottreU,  J.  phys.  Ch.  1900,  4.  651.) 

Ldnebarger's    determinations  are    inaccu- 
rate.    (CottreU.) 


Solubility  in  H2O  at  f". 


t«» 

g.  MnS04  for  100  g.  HsO 

30.15 
35 

66.38 
68.22 

(Richardfl  and  Fraprie,  Am.  Ch.  J.  1901,  26. 

77.) 


-f5H20.     Sol.   in   1   pt.   H,0  at   18.75° 
(Jahn.  A.  28.  110.) 
Stable  from  8**  to  18°. 


100  pts.  H,0  dissolve  pts.  MnS04  from 
MnS04+5H,0  at  t°. 


*o 

PU. 

>o 

Pta. 

t» 

M11SO4 

MnSO* 

0 

58.05 

20 

75.16 

40 

2.5 

62.41 

25 

78.63 

42 

4 

64.22 

30 

79.16 

45 

7 

66.83 

32 

80.38 

47.7 

10 

68.05 

34 

82.04 

53 

15 

72.33 

37 

83.91 

54 

t° 

MnS04 


84.63 
85.27 
86.16 
86.95 
88.89 
89.08 


(Linebarger.) 


Stable  in  aqeous  solution  between  15°  and 
20°.    (Schieber,  M.  1898,  19.  281.) 

Solubility  of  MnS04+5H,0  at  t°. 


5 

9 
12 

12.3 
15 


Pts.  MnS04 

per  100  pta. 

H>0 


58.06 
59.23 
60.19 
60.16 
61.08 


16 

25 

30 

31.1 

35.5 


Pts.  MnS04 

per  100  pts. 

H,0 


61.59 
64.78 
67.76 
67.92 
71.61 


(CottreU,  J.  phys.  Ch.  1900,  4.  651.) 

Linebarger's  determinations  are  inaccurate. 
(CottreU.)  Digitized  by  V^OOglC 
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Solubility  in  H,0  at  25**  -  65.09  g.  MnSO* 
for  100  g.  HtO.  (Richards  and  Fraprie,  Am. 
Ch.  J.  1901,  26.  77.) 


+6HvO.    Stable  from-  5**  to  +8**. 
100  pts.  H/)  dissolve  pts.  MnSO*  from 
MnS04-f  6H,0  at  t^ 


Pu. 

MnSOi 


65.87 
64.21 
66.87 
67.49 


9 
15 
20 
25 


Pta. 
MnS04 


70.88 
72.45 
74.35 
75.38 


30 
34 
35 

38 


Pta. 
MdSOi 


76.24 
77.02 
77.23 
7.481 


(Linebarger.) 


+7HjO.     Efflorescent. 
Sol.  in  less  than  0.5  pt.  HjO  at  18.75**. 
(Jahn.) 
Stable  between  -  10**  and  -  5°. 


100  pts.  H,0  dissolve  pts.  MnSO*  from 
MnS04+7H,0  at  t^ 


-10 

-8 

-5 


Pta. 
MnS04 


50.11 
50.93 
51.53 


0 
5 

7 


Pta. 
MnSO< 


53.61 
54.83 
56.62 


10 
15 


Pta. 
MnS04 


59.91 
64.34 


(Linebarger.) 


Stable    in    aqueous    solution    below    0° 
(Schieber,  M.  1898,  19.  281.) 


Solubility  of  MnS04+7H,0  in  H2O  at  t**. 


-10 
0 
5 


Pta.  MnSO* 

per  100  pta. 

HjO 


47.96 
56.23 
56.38 


9 
12 
14.3 


Pu.  MnS04 

per  100  pta. 

UiO 


59.33 
61.78 
63.93 


(Cottrell,  /.  c.) 


M.-pt.  of  MnS04+7H20  is  54° 
Chem.  Soc.  46.  409.) 


(Tilden, 


Sp.  gr.  of  MnS04+Aq  at  15* 


70M118O4 

^-4HiO 


1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


8p.gr. 


1.006 

1.013 

1.020 

1.025 

1.0320 

1.038 

1.044 

1.050 

1.056 

1.0650 

1.072 

1.079 

1.085 

1.093 

1.1001 

1.106 

1.114 

1.121 

1.129 

1.1363 

1.144 

1.150 

1.160 

1.166 

1.1751 

1.183 

1.190 

1.200 


%MiiS04 
-HH«0 


29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 


8p.«r. 


1.206 

1.2150 

1.224 

1.231 

1.244 

1.250 

1.2579 

1.268 

1.276 

1.285 

1.295 

1.3038 

1.313 

1.322 

1.331 

1.340 

1.3495 

1.360 

1.370 

1.380 

1.389 

1.3986 

1.410 

1.420 

1.430 

1.440 

1.4514 


(Gerlach,  Z.  anal.  8.  288.) 


Sp.  gr.  of  MnS04-f-Aq  at  23^  a=no.  of  }i 
mds.  in  grms.  di^lved  in  1000  g-  H^; 
b =sp.  gr.  if  a  is  MnS04+5H/),  H  mol. 
wt.  =  120.5;  c=8p.  gr.  if  a  is  MnSO*. 
yi  mol.  wt.  =75.5. 


a 

b 

c 

a 

b 

c 

1 

1.068 

1.071 

6 

1.306 

3.576 

2 

1.128 

1.139 

7 

1.341 

1.^ 

3 

1.181 

1.202 

8 

1.371 

4 

1.227 

1.262 

9 

1.399 

5 

1.269 

1.320 

10 

1.426 

(Favre  and  Valson,  C.  R.  T9.  968.) 


Above  table  recalculated  by  Gerlach  (Z.  ami 
28.  475.) 


%  MnS04 
+6H1O 


10 
20 
30 


Bp.gr. 


1.0630  40 

1.1325  50 


%MnS04 
-»-5HiO 


1.2900 
1.3800 
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Sp.  gr.  of  MnS04+Aq  at  15^  a«%:  b- 
sp.  gr.  if  a  is  MnS04;  c-^ro.  gr.  it  a  is 
Mn804-HHiO;  d-sp.  gr.  if  a  ra  MnSQ* 
-f-5HiO;  e-sp.  gr.  if  a  is  M11SO4+ 
7H,0. 


5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 


1.0500 
1.1035 
1.1605 
1.2215 
1.2870 
1.3575 


1.0340 
1.0690 
1.1055 
1.1435 
1.1835 
1.2255 
1.2695 
1.3155 
1.3640 


1.0310 
1.0630 
1.0965 
1.1315 
1.1685 
1.2070 
1.2470 
1.2885 
1.3315 
1.3760 


1.0270 
1.0545 
1.0830 
1.1130 
1.1440 
1.1765 
1.2105 
1.2455 
1.2815 
1.3185 
1.3566 


(Gerlach,  Z.  anal.  28.  475.) 

Sp.  «r.  of  MxiS04+Aq  at  0*".  S-pte.  MBSO4 
in  100  pt6.  solution. 


8 


16.7450 
14.0462 
11.5804 


Sp.gr. 


1.1834 
1.1519 
1.1239 


s 


8.8295 
6.0172 
3.0865 


Sp.gr. 


1.0928 
1.0622 
1.0315 


(Charpy,  A.  ch.  (6)  29.  26.) 

Sp.  gr.  of  MnS04+Aq  at  room  ten^).  oon- 
tainiDgr 

11.45        18.8         22.08  %MdS04. 
1.1469      1.2513      1.3082 

(Wagner,  W.  Ann.  1888, 18. 271.) 

Sp.  gr.  of  MnS04+Aq  at  25''. 


Coaeentration  o£  MdSO* 


1 — nonnal 

v.-  " 

Vir-    " 


8p.gr. 


1.0728 
1.0365 
1.0179 
1.0087 
1.0041 


(Wagner,  Z.  phys.  Ch.  1890,  6.  89.) 

Sp.  gr.  at  1674*  of  MnS04+Aq.  contain- 
nC  30.819%  MnS04»  1.36267.  (Schdnrock, 
L  phya.  Ch.  1893,  U,  781.) 

Sat.  MnS04+Aq  boils  at  102.4"";  crust 
orme  at  101.6*^,  and  solution  contains  48.7 
»t8.  MnS04  to  100  pts.  HiO. 

(.-pi.  of  MnS04+Aq  containing  pts.  MnS04 
to  100  pts.  H,0. 


B-pt. 

PU.MD8O4 

B.-Pt. 

Pu.Md80« 

100. 6" 

101.0 
101.6 

17.1 
32.1 
46.2 

102.0** 
102.4 

58.9 
68.4 

SoL  in  about  20  pts.  boiling  HsS04,  and 
more  boIL.  in  boiling  £[s804+Aq  of  1.6  sp.  gr. 
(SchulU.  Pogg.  188.  137.) 

Completelypptd.fromsolution  by  HCtH/>s. 
(Ptorsog.) 

For  solubility  in  {KB^SOa,  see  under 
(NH4),S04. 

MnS04+Aq  sat.  at  10**,  then  sat.  with 
KtS04  at  same  temp,  contains  for  100  pts. 
HtO  16.7  pts.  Mn804  and  44.3  pts.  K1SO4 
(Mulder.) 


Solubility  of  MnS04+NafS04  in  HsO  at  35^. 


g.  per  100  g.  aat.  aokiUoa 


MDSO4    Nai80« 


(Gerlach,  Z.  anal.  28.  434.) 


39.45 
33.92 
33.06 

32.92 
31.05 
27.67 
22.14 
14.58 
13.96 
12.19 

10.45 
7.43 
5.69 
5.11 
2.96 
0 


0 

5.23 

7.97 

7.42 
9.20 
10.76 
14.28 
20.01 
21.91 
22.49 

23.41 
26.58 
29.31 
30.52 
31.33 
33 


Solid 


MnS04|HiO 

(( 

MnS04,  HiO+9Mnd04, 
10Na,SO« 
11 

9MnS04, 10NasSO4 


9MnS04, 10NaiSO4+ 
MnS04,  3NasS0« 
MnS04,  3NaiS04 


MnS04,  3Na,S04+NaiS04 
NaJ304 


(SchreinemakerB  and  Provije,  Plroo.  Ak.  Wet. 
Amsterdam,  1913, 16.  326.) 


Insol.'in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898, 20. 828.) 

Anhvdrous  MnS04  in  insol.  in  absolute 
alcohol. 

1000  pts.  alcohol  of  0.872  sp.  gr.  dissolve 
6.3  pts.  MnS04. 

Sol.  in  50  pts.  of  50%  alcohol.  Insol.  in 
absolute  alcohol.    (Brandes,  Pogg.  20.  556.) 

100  pts.  solution  saturated  at  15^  in  dil. 
alcohol  containing: 

0  10  50  60  %  alcohol,  contain 
66.25    51.4    2.0    0.66 pts. MnS0«+5H|0. 

(Schiff,  A.  118.  365.) 


When  MnS04+7HdO  is  bCiiled  with  ab- 
solute alcohol  none  is  dissolved,  but  MnS04 
+3HsO  is  formed. 

WhenMnS04+7HiO  is  dissolved  in  15-50% 
alcohol,  the  liquid  separates  into  two  layer^ 
the  lower  containing  less  (12-14%)  alcohdr 
and  more  (47-49%)  salt;  the  upper  oontaining^ 
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more  (50-56%)  alcohol  and  less  (1.3-2.2%) 
salt.  U  the  alcohol  has  the  above  strengUi 
(15-50%)  the  separation  takes  place  at  orcun- 
ary  temp.,  but  With  13-14%  or  60%  or  more 
alcohol,  warming  is  necessary  to  effect  the 
separation.    (Schiff,  A.  118.  363.) 


Solubility  of  MnS04+H,0  in  alcohol  H-Aq 
att^ 

Composition  of  two  layers  sat.  with  the 
solid  s^t  at  f*. 


Composition   of  the   solutions  sat.   with 
respect  to  one  another. 


wmter  layer 


alcohol    %  M118O4 


30 
31 
35 
37 
41 
42 
43 


Akoliol  layer 


%  alcohol  %  Mxi80« 


45.20 
43.90 
41.71 
38.26 
34.01 
32.37 
31.42 


2.49 
2.74 
3.44 
4.84 
5.86 
6.89 
8.51 


Water  lajrer 


%  alcohol    %  MnSO« 


8.69 
8.47 
9.24 
11.03 
11.93 
13.57 
14.33 


30.15 
30.10 
28.61 
26.47 
24.97 
23.09 
22.01 


50 


35 


30 


t5.68 

t7.69 

t8.70 

tll.85 


t8.38 
•9.24 
10.75 
15.09 


t7.60 
♦8.69 
10.46 
11.86 
16.18 


34.95 
30.99 
29.20 
24.84 


alcohol  layvr 


alcohol    %Mn80i 


29.52 
28.61 
26.33 
21.85 


32.40 
30.15 
27.58 
25.75 
20.86 


t53.64 
t45.83 
t41.93 
t35.16 


t42.38 
♦41.71 
36.89 
30.06 


t50.97 

♦45.20 

40.71 

37.54 

29.89 


0.97 
2.19 
3.11 
5.95 


3.07 
3.44 
5.19 
9.03 


1.74 
2.48 
3.93 
5.20 
9.64 


(Sohreinemaken  and  Deuas.) 
tMetastable  solutions. 
♦Solutions  also  sat.  with  respect  to  MBSO4. 
HiO. 

(SohreinemakOTB  and  I^uss,  Z.  phys.   Ch.   SolubiUty  of  MnS04+4H,0  in  aloohol+Aq. 
1912,  79*.  559.) 


Compotition  of  alcohol  solutions  sat.  with 
MnS04+H,0att^ 


50 


35 


30 


%HK) 


63.74 
65.21 
65.23 
64.83 
59.41 


61.4 
62.13 
62.06 
62.01 
♦62.15 
♦54.85 
50.69 
50.16 


61.4 

61.43 

61.25 

60.78 

♦61.16 

♦52.31 

44.83 

30.95 

9.19 


%  alcohol 


0 

6.67 
16.02 
22.63 
36.47 


0 

5.50 

6.46 

7.48 

9.24 

41.71 

47.73 

48.27 


0 

2.26 

5.09 

5.96 

8.69 

45.20 

54.19 

68.97 

90.80 


%  MDSO4 


36.26 
28.12 
18.75 
12.54 
4.12 


38.6 

32.37 

31.48 

30.51 

28.61 

3.44 

1.58 

1.57 


38.6 

36.31 

33.66 

♦33.26 

30.15 

2.49 

0.98* 

0.08 

0.01 


♦The  solutions  also  sat.  with  respect  to  one 
Another. 

(Schreinemakers  and  Deuss.) 


g.  HiO 


55.86 
52.25 
49.41 
45.34 
42.56 


g.  alcohol 


30.03 
43.59 
47.66 
53.00 
56.24 


MiiSO«.4HiO 


14.11 
4.16 
2.94 
1.66 
1.20 


(linebarger.  Am.  Ch.  J.  1892,  14.  380.J 

Solubilito^  of  MnS04+5HsO  in  aloobd+Aq. 
Composition   of    the    solution    sat.   wHI 
MnS04+5HiO. 


10 

15 

17.6 

21 

25 


alcohol  layer 


alcoiiol      M^4 


37.06 
44.56 
47.11 
53.55 
53.09 


5.44 
2.79 
2.22 
1.10 
1.23 


ak^         M^ 


13.78 
9.25 
8.53 
6.10 
6.81 


Composition  of  solution  sat.  with 
substance  at  25°. 


%H,0 


.60.7 

♦59.47 

♦45.68 

42.05 

23.30 


%  alcohol 


0 

6.81 
53.09 
57.39 
76. 70 


%  MDSO4        80U 1 


39.3 

33.72 

1.23 

0.56 

0.0 


MnS0«+5Hi( 


MnSO«+H/] 


♦The  two  li< 

I  another.      Digitized  by 


i«peeito4 


SULPHATE  CUPRIC  OXIDE,  MANGANOUS 


995 


Composition  of  the  two  solutions  sat.  with 
respect  to  one  another  at  25^. 


Water  Uyer 

Alcohol  layer 

%  alcohol 

%  MnSOi 

%  alcohol 

%  MnSO* 

•6.81 
8.48 
15.02 

♦33.72 
31.51 
22.61 

♦53.09 
49.76 
32.75 

1.23 
1.83 
8.01 

♦Also  aat.  with  MaSO*,  5HjO.. 

(Schreinemakers  and  Deuss.) 

Insol.  in  absolute  ether  between  5"^  and  V^ 
and  no  crystal  HtO  is  removed  thereby. 
Insol.  in  boiling  oil  of  turpentine,  but  1  mol. 
crystal  HjO  is  removed  from  MnS04H-4HiO 
(Brandes,  Fogg.  20.  568.) 

Insol.  in  bensonitrile.  (Naumanh,  B.  1914, 
47.  1370.);  ethyl  acetate.  Naumann,  B. 
1910,  48.  314);  acetone.  (Naumann,  B.  1904, 
87.  4329;  Eidmann,  C.C.  1899,  U.  1014.) 

100  g.  sat.  solution  in  glycol  contain  0.5 
%.  Mn*)4  (de  Coninck,  Bull.  Ac.  roy.  Belg. 
1906.  359.) 

MnS04 + 7HsO  occurs  as  the  min.  MaUar- 
diU. 

KOTgWiiwiMMmic  tolphate,  MnO,  MnOt» 

Deliquescent.  Deoomp.  by  HsO.  Sol.  in 
little  cfil.  H,S04+Aq.  (Fremy,  C.  R.  82. 
475.) 

MangMiic  tulphAte,  Mns(S04)i. 

Extremely  deliquescent.  Sol.  in  HsO  with 
evolution  of  heat,  and  decomi>osition  into  a 
basic  sulphate.  Behaves  similarly  with 
dilute  acids.  Sol.  in  traces  in  cold  cone.  HtS04. 
Insol.  in  cold  cone.  HNOi+Aq.  SoL  in  cone. 
HQ+Aq.  Decomp.  by  absolute  alcohol. 
(Cirius,  A.  98.  53.) 

lUacmjl  lalphata,  MnOt,  SOi. 

Sol.  in  HsS04  but  solution  decomp.  if 
bdow  40-60*  Baumd.  SolubUity  in  40** 
Baum^  acid-15%:  55*  4-5%.  Solution  can 
be  heated  to  eO-SO""  without  decomp.  (Bad. 
Anilin  u.  Sodafabrik,  C.  C.  1908,  II.  1398.) 

ManfWMWM  hydrogen  tolphate. 

MnS04  is  sol.  in  20  pts.  boiling  cone.  HfS04; 
more  sol.  in  boiling  H^04+Aq  of  1.6  sp.  gr. 
(Schults.) 

MnHt(S04)s,  and-|-Hrf>.  Sol.  in  H,0  with 
decomp.    (Schults.) 

MnHt(S04)4.  Sol.  in  HsO  with  decomp. 
CSchulU.) 

ICoMiife  hydrogen  tolpluite^  MntHs(S04)4+ 

Deliquescent.  Deoomp.  by  HsO.  Sol.  in 
dfl.  Hs904+Aq.    (Franoke,  J.  pr.  (2)  86. 251.) 


Maaganouf  hydraslne  tolpliAtw,  MnHs(S04)s, 
2NtH4. 

I  pt.  is  sol.  in  60  pts.  HsO  at  18''. 

Stable  in  the  air  at  100**.  (Curtius,  J.  pr. 
1894,  (2)  60.  331.) 

Manganous  nickel  pottsaiom  sulphate, 

MnS04,  NiS04,  2KsS04H-12HsO.  Sol. 
in  HsO.    (Vohl,  A.  94.  57.) 

Manganoua  potassium  sulphate,  K1SO4, 
lJlnS04H-2HsO. 
+4HsO.    Efflorescent.    (Pierre,  A.  ch.  (3) 
16.  239.) 

2MnS04,  KsS04.    (Mallet,    C.  N.  1899, 
80.  301.) 


Mangiinic 
+24H:',0. 


sulphate,  KsMnt(S04)4 


Decomp.  by  dissolving  in  HsO.    (Mitscher- 
lich.) 


Ifani 


sulphate. 


Snomanganic  potasshun  solphai 
n»(S04).,  5K,S04-3Mn(S57): 
2MnS0i,  5K,S04. 

Decomp.  by  much  HsO.  Sol.  in  dil.  or 
cone.  HsS04.  Insol.  in  alcohol  or  ether. 
(Franckte,  J.  pr.  (2)  86.  166.) 

Manganous  potassium  zinc  sulphate,  MnSOi, 
2K,S04,  ZnS04H-12HiO. . 
Sol.  in  HsO.    (Vohl.) 

Manganous  rubidium  sulphate,  MnS04, 
Kb,S04+6H,0. 

Sol.  in  HsO.    (Tutton,  Chem.  Soc.  68.  337.) 

1  1.  HsO  dissolves  357  g.  anhydrous  salt 
at  25*.    (Locke,  Am.  Ch.  J.  1902,  27,  459.) 

+2H^.  (Wyrouboflf,  Bull.  Soc.  Mm.  1891, 
14.242.) 

2MnS04,  Rb,S04.    (Wyrouboflf.) 

Manganic   rubidium    sulphate,    Mns(S04)s, 
RbJ304+24H,0. 
Deliquescent.       (Christensen,     Z.    anorg. 
1901,  27.  333.) 

Manganous  sodium  sulphate,  MnS04,  NatS04. 

+2HsO.  Deliquescent  m  moist  air. 
(Geiger.) 

+4HsO.     Sol.   in  1.2  pts.  boiling  H^. 

(Geiger.) 

Manganous  sulphate  ammonia,  MnS04,4NHi. 
Decomp.  by  HsQ«    (Rose,  Pogg.  20.  148.) 

Manganous  sulphate  cupric  oxide,  MnSOi, 
2CuO+3HiO. 

(MaUhe,    A.  ch.  1902,  (7)  27.  392.)  . 
Mn804,    3CuO-|-ajHsO.     (Recoura,  ^' 
1901,182.1415.) 
MnS04,  24CuOH-xHiO.      (Recoi^lC 
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ManMnouf    tttlpliftto    liydiiiiftay    M118O4, 

2N,H4. 
Very  unstable. 

Somewhat  sol.  in  NH^OH+Aq.  (Franaen, 
Z.  anorg.  1908,  60.  285.) 

MafiganmiM  toliiluite  hydxoKylaiiiinef  MdSO^i 
NH,0H+2H,0. 
Insol.  in  HiO.    (Feldt,  B.  1894,  27.  405.) 

Merconms  sulphate,  bade,  2HgsO,  S0|+ 
H,0. 
Sol.  in  25,000  pts.  HiO  at  20^    (Gouy,  C. 
R.  1900,  IW.  1401.) 

Mercuioiss  sulphate,  HgsS04. 

Sol.  in  500  pts.  cold,  and  300  pts.  hot  HiO. 
(Wackenroder,  A.  41.  319.) 

SolubiUty  in  HiO  at  18**-7.8X10-*g.  mol. 
per  liter.  (Wilsmore,  Z.  phys.  Ch.  1900,  86. 
305.)   ' 

1  1.  H2G  dissolves  11.71X10-*  g-mol. 
Hg2S04  at  25°.  (Dnicker,  Z.  anorg.  1901,  28. 
362.) 

SolubiUty  in  H,0  at  t^ 


than, pure  HjO,  yet  the  aolubility  of  Hg^4 
in  these  solutions  is  greater,  i.  e.  \  0.8  g.  in 
1  1.  ZnS04H-Aq  and  1.1  g.  in  1  1.  CdS04+ 
Aq  at  20^    (Gouy,  C.  R.  1900,  UO.  1402.) 

SolubiUty  in  0.2N  K,S04+Aq =9.05X10-* 
g.  mol.  per  1.  at  25**.  (Drucker,  Z.  anorg. 
1901,  28.  362.) 

SolubiUty  of  Hg^04  in  K,S04+Aq. 


16.5 
33 
50 
75 
91 
100 


In  100  pta.  of  the  solution 


Hg>804 


0.055 
0.060 
0.065 
0.074 
0.084 
0.092 


HjSOi 


0.008 
0.018 
0.037 
0.063 
0.071 
0.071 


(Barre,  A.  ch.  1911,  (8)  24.  203.) 

SolubiUty  in  HjO  at  25**  is  20%  greater 
than  at  18**  and  =  11.71X10-*  g.  mol.  per  1. 
By  addition  of  increasing  amts.  of  HtS04  the 
solubiUty  is  somewhat,  but  not  regularly, 
decreased,  KsS04  lowers  solubiUty  less  than 
H,S04.    (Drucker.  Z.  anorg.  1901,  28.  362.) 

Eamly  sol.  in  dil.  HNd+Aq,  from  which 
solution  it  is  separated  by  dil.  HtS04+Aq. 
(Wackenroder,  A.  41.  319.) 

Abimdantly  sol.  in  hot,  less  sol.  in  cold  dil. 
H8S04-fAq.    (BerzeUus.) 

SolubiUty  m  HiS04+Aq  at  25^. 


HsS04  normality 

g.-mol.  HgiSOi  per  litre 

0.0400 
0.1000 
0.2000 

8.31  X  10-* 
8.78  X  10* 
8.04  X  10-* 

(Drucker,  Z.  anorg.  1901,  28.  362.) 

PartiaUy  decomp.  by  hot  NH4  salts H-Aq. 
(Miahle,  A.  ch.  (3)  6.  179.) 

6  times  more  sol.  in  sat.  CdS04+Aq  than 
in  HiO.    (Hulett,  Phys.  Rev.  1907,  Sfi.  16.) 

Sat.  ZnS04  or  CdS04-f  Aq  attack  much  less 


g.  per  100  f  .  sat.  solution 


15 


33 


76 


KaBO« 


2.90 
6.70 
8.22 

8.77 
9.44 


2.94 

5.68 

8.30 

10.70 

11.90 


3.10 

5.76 

8.50 

13.20 

17.30 


HciBOi 


0.0476 
0.0703 
0.0912 
0.0994 
0.1080 


0.0677 
0.1015 
0.1364 
0.1724 
0.1902 


0.1344 
0.2120 
0.2961 
0.4610 
0.6440 


free  H^30« 


0.0060 

0.0003 
0.0098 

o'.oiio 


0.025O 
0.035O 
0.0441 
0.0438 
0.0420 


0.1681 
0.2135 
0.2614 
0.2503 
0.2225 


(Barre,  A.  ch.  1911,  (8)  24.  202.) 

About  3  times  as  sol.  in  sat.  ZnS04-l-Aq  as 
in  distiUed  HiO.  (Wright,  Phil.  Mag.  (5) 
1885, 19.  29.) 

Mercuric  sulphate,  basic,  fflgO,  SOt. 
(MaiUie,  A.  ch.  1902,  (7)  27.  394.) 
3HgO,  SOi.    {Mineral  Iwrpeth.) 

Sol.  in  2000  pts.  cold  and  600  pts.  boUxDc  H^. 
(Fotircroy,  A.  ch.  10.  307.) 

Sol.  in  43,478  pts.  Hrf)  at  16*  when  ppid, 
oold,  and  in  32,258  pts.  at  16''  when  ppid.  ai 
100^    (Cameron^  Z.  anal.  1».  144.) 

SI.  sol.  in  warm  dil.  HsS04+Aq.    (RoseO 

SolubiUty  in  HsO  is  increased  by  additkB 
of  H1SO4  up  to  an  acid  content  dP  4.3  moL 
SOi  to  93.7  mols.  H|0.  (Hoitsema,  Z.  phys. 
Ch.  1895, 17.  665.) 

Sol.  in  warm  oonc.  HCl  or  HBr+Aq. 
(Ditte.) 

Sol.  m  aUtaU  chlorides+Aq.    (MiaUeJ 

Sol.  in  dil.  HNOi  or  in  HCl+Aq.  More 
easily  sol.  in  the  wann  acids.  (BAy,  CSmd. 
Soc.  1897,  71.  1099.) 

3HgO,  2SOi+2H^.  (HoitKina,  Z.  pliys. 
Ch.  1895, 17.  659.) 

4HgO,  380t.  (Hopkins,  Wi.  Am.  J.  18. 
364.) 

Mditttrio  sulphite,  Hg|90«. 

Decomp.  by  H|0  into  3H|eO,  8O9,  and  a 
sol.  acid  salt.  Sol.  in  dil.  H^«+Aq.  De- 
comp. by  aU  acida.    (BenellusO 
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Sol.  in  warm  cone.  HCl  or  HBr-hAq;  very 
si.  sol.  in  boiling  cone.  HI+Aq.  (Ditte,  A. 
ch.  (5)  17.  124.) 

Very  si.  sol.  in  hot  cone.  HF.  (Ditte,  A.  eh. 
1S79,  (6)  17.  125.) 

Sol.  in  HCN+Aq.    (Mohr.) 

Sol.  with  decomp.  in  NaCl-|-Aq.    (Miahle.) 

Inaol,  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  Sa  829. 

Insol.  in  cone,  alcohol. 

Insol.  in  acetone.  (Naumann,  B.  1904, 
97.  4329.);  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.);  ethyl  acetate.  (Naumann, 
B.  1910,  4S.  314.) 

Insol.  in  benzonitrile.  (Naumann,  B.  1914, 
47.  1370.) 

Insol.  in  pyridine.     (Schroeder,   Dissert. 

itai.) 

+HiO.  Decomp.  by  HsO.  (Eisfekit, 
Phann.  Ctntr.  1808.  812.) 

If eccuromerauic  sidphAtey  HgiO,  2HgO,  S0|. 

Insol.  in  cold  HsO;  not  decomp.  by  boiling 
Hrf).  Decomp.  by  HCl -I- Aq.  (Brooke,  Fogg. 
68.  63.) 

Hg^4,  HgS04.  (Baekerville,  J.  Am. 
Cbem.  Soc.  1897,  19.  875.) 

Mercork  hydrocen  sulphtto,  HgHt(S04)s. 
(Bmham,  C.  N.  42.  163.) 

If «c«rie  folMthm  sulpkato^  3HgS0«, 
K,804+2H^. 
Sol.  in  H/>.    (Hiriel,  J.  B.  1800«  332.) 

If  ereorie     snlpliate     chloride  .  anunoniiiin 
diloride,  ^^04,  Hga,,  2NH4CI. 
Deoomp.  with  HiO.    Ether  dissolves  out 
HgQt.    (Kosmann,  A.  eh.  (3)  27.  238.) 

Mercork  talphata  cyanide,  HgS04,  Hg(CN)t 
+6H1O. 
Decomp.  by  cone,  or  warm  acids.    (Rupp, 
Arch.  Pharm.  1912,  280.  280.) 

Meroirk  eolphate  hydrazine,  HgS04,  N1H4. 
Ppt.     (Hofmsnn  and  Marburg,  A.  1899, 
806.  216.) 

Mercuric  anlpliate  hydrphrofnidei  H^304, 
2HBr. 

Sol.  in  HsO  without  separation  of  basic  sul- 
phate.   (Ditte,.  A.  eh.  (6)  17.  122.) 
3^P,  SOi,  6HBr.    Sol.  in  Hrf).    (Ditte.) 

Mefcorlc  lolpluite  hydrochloridei  HgS04, 
HCL 

Not  attacked  by  HCl.  SI.  sol.  in  HNO,. 
(BaskerviDe,  J.  Am.  Chem.  Soc.  1901,  28. 
805.) 

^SS0«,  2HC1.  Sol.  in  HtO  without  sep- 
aration ci  a  basic  salt.  Very  sol.  in  warm 
ESOt,  BohSiymf  on  cooling  if  very  eonc, 
or  eryetafiising  ifdU.  (Ditte.) 


Very  deliquescent. 

Very  sol.  in  HjO.  (Baakerville,  J.  Am. 
Chem.  Soc.  1901,  28.  895.) 

-hHjO.  (Baekerville,  J.  Am.  Chem.  Soc. 
1901   28*  895 ) 

3rfgO,'  SO,*  6HC1.    Sol.  in  Hrf>.    (Ditte.) 

Meicuric   eolphate  hydrozjlaminei  HgS04» 
2NH,0H+H|0. 
Decomp.  by  cold  HsO.    (Adams,  Am.  Ch. 
J.  1902,  28.  209.) 

Mercnric  eol^te  iodate  iodide,  6(3HgO, 
280,),  aS^t,  Hg(IO,),. 
Decomp.  by  HjO  and  acids.     (BrClckner, 
M.  1907,  28.  961.) 

Meicuric  sulphate  iodide,  baaic,  3HgO,  280a, 
Hgls. 

3(3HgO,  2S0,),  2HgI|-|-10HiO. 

2(3HgO,  2S0,),  Hgl.-hlOHjO.  Very  sol. 
in  hot  cone.  HNOi. 

3HgO,  2S0,,  Hfl;S04.  HgI,-hlOHiO. 
(Ditte,  C.  R.  1905,  1^  1167.) 

Mercuric  selphate  iodide,  HgS04,  H^t. 

Deoomp.  by  FjO,  not  bv  alcohol  or  ether. 
(RiegeL  J.  B.  pr.  Pharm.  H.  396.) 

3HgS04.  Hglt.  Decomp.  by  cold  or  hot 
H^.  Sol.  in  H|S04+Aq.  (Ditte,  C.  R, 
1905,140.1165.) 

4HgS04,  Hrf,-|-15HiO.  and +I8H1O.  De- 
comp. by  cold  or  hot  H^. 

Sol.  inHjS04.    (Ditte.) 

Mercuric  sulphate  phoq^hide. 

3m  j^imerniripheaphoniiiia  mercuric  sul- 
phate. 

Mercuric  suhihate  sulphide,  tiaaic,  2HgO, 

Somewhat  sol.  in  HCL  H,S04  and  HNOi. 
(Jacobson,  Pogg.  1846.  68.  412. 

4HgO,  3S0,,  2H^-h4H,0.  SI.  sol.  in 
H.S04.    (Estrup,  Z.  anorg.  1909^  82. 169.) 

Mercofic  sulphate  sulphide,  2HgS04,  Hg^ 

SI.  sol.  in  hot  HCl,  H,S04,  or  HNO,+Aq. 

Easily  sol.  in  hot  aqua  regia.     (Jacobson, 

Pom.  68.  410.) 
2H^4,  HgS.     (Palm,  C.  C.  1868.  122.) 
H^4,  2HgS.    (Barfoed,  J.  B.  1864.  282.) 
Sol.  in  aqua  regia.     (Denig^,  Bull.  Soc. 

1915,  (4)  17.  355.) 
HgS04,  3HgS.    Insol.  in  HtO.    Easily  sol. 

in  aoua  regia;  decomp.  by  HNOi  into — 
3HgS04,  HgS.     Insol.  in  all  acids  except 

aqua  regia.    (Spring,  A.  199.  116.) 

Molybdenum  ae^gutsalfhate  (?). 

Basic.    Insol.  in  HsO. 

Neutral.  Decomp.  by  HsO  into  acid  and 
basic  salts.  ^ o a  1  p 

Acid.    Sol.  inHsO.    (BeneliusTS^^ 
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Molybdenum  disulphate  (7). 
Sol.  in  H^. 

Molybdenum  sulphate,  MotOi,  2S0|. 

Very  slowly  sol.  in  cold,  more  quickly  sol. 
in  hot  H^.    (Bailhache,  C.  R.  1901, 182. 476.) 

7MoO,,  2MoO,,  7S0,H-Aq.  (Pochard,  C. 
R.  1901,  182.  630. 

Molybdic  sulphate,  MoOi,  S0|. 

Deliquescent.  Sol.  in  HiO.  (Schultz- 
Sellack,  B.  4.  14.) 

MoO,.  3SO.H-2H,0.  Deliquescent.  Par- 
tially sol.  in  HsO.  (Anderson,  Bers.  J.  B.  22. 
161.) 

Does  not  exist.    (Schultss-Sellack.) 

Molybdenum  sulphate  ammonia, 

5NH,,  MoOjSO,,  7MoO,+8H,0. 
3NH,,  MoOjSO,,  7MoO,+10HiO. 
Both  very  sol.  in  water  but  less  sol.  in  H/> 

containing  anamonium  salts.    (P^hard,  C.  R. 

1901,  182.  630.) 

Neodymfami  sulphate,  basic,  NdiOi,  80i. 

Insol.  in  HsO. 

Nearly  insol.  in  dil.  acids.  (Wtthler,  B. 
1913,  46.  1730.) 

.    Insol.  in  H,0.     (Matignon,  C.  R  .1902, 
184.658.) 

Neodymfami  sulphate,  NdsCSOOi+SHsO. 
Solubility  in  100  pta.  H|0  at  t'. 


t° 

pta.  NdsOOOt 

0 

9.50 

16 

7.06 

30 

5.04 

50 

3.72 

80 

2.70 

100 

2.21 

(Muthmann  and  Rolig,  B.  1898,  81.  1728.) 

Neodymfami  hydrogen  sulphate,  Nd(S04H)i. 
(Brauner,  Z.  anorg.  1904,  88.  331.) 

Neodymium  potassfami  sulphate. 

Cryst.  modification  more  sol.  in  cold  than 
in  hot  HiO.  (Boudouard,  C.  R,  1898.  126. 
901.) 


(Berselius.) 
(Athanasesoo,  C.  R. 


Nickel  sulphate,  basic 

Very  si.  sol.  in  HjO. 

6NiO,  5SO,+4H,0. 
108.  271.) 

7NiO,  7H/),  SO,-|-3H,0.     Nerirly  insol. 
in  HaO.    (Habermann,  M.  5.  432.) 

5NiO,  SO,:  5NiO,  2S0,;  and  5NiO,   3S0,. 
(Pickering,  Chem.  Soc.  1907,  91.  1985.) 

6NiO.  ^,.  (Strttmholm.  C.C.  1906, 1. 1222.) 


Nickel  sulphate,  NiS04. 

100  pta.  HsO  diasolve  pt«.  NiSO«  ftt  t**: 
V         16«»        20»        23*        31« 
30.4      37.4      39.7        41         45.3  pU.  NiSOt. 

41*»        60"       W         60*»        70» 
49.1        52        M-4       57.2       61.9  pU.  NiSO«. 
(Tobler.  A.  tf .  193.) 

100  pta.  of  aat.  sohiUon  oonUdn:  at  11-14*.  38.S4: 
at  18  20*.  30.77  pta.  anhydroua  aalt.  (v.  Hauer.  W. 
A.  B.  fS,  1.  221.) 

100  pta.  HsO  at  112.5*  diaaolve  185.71  pta.  KidO*. 
(Griffitba.) 

NiSO«+7HiO  ia  aol.  in  3  pta.  HiO  at  12.5*.  (Top- 
puti.) 

100  pU.  HtO  at  15.5*  dionhre  76.5  pCa.  NiSOii 
7HiO. 

Sat.  NiS04+Aq  oontains  at: 
—30    +2*     5'      11'     \T     64* 
21.7    22.7    23.1    26.2   26.6    33.6%  NiSO*. 

68*    74*    92**    9r  110*  lir  119* 
38.2  38.7  42.4  44.2  46.5  48.8  49.4%  1«90«. 
.  (£tard,  A.  ch.  1894,  (7)  2.  552.) 

/See  also  below  under  hydrated  salts. 
Sp.  gr.  of  NiS04+Aq  containing  g.  NiS04+ 
7H,0  m  1000  g.  H,0  at  23.5^ 
140.5  g.  (  -  H  moL)  281      421.5     562 
1.073  1436    1.190     1.238 


602.5 
1.280 


843 
1.317 


983.5 
1.349 


1124 
1.378 


Containing  NiSOi  (anhydrous): 
77.5g.(-VtmoL)  155  232.5  310  387.5  465 
1.079  1.153  1.224 1.292 1.358 1.421 

CGerlaoh,  Z.  anaL  28.  468.) 

Sp.  ^.  of  NiS04H-A9  at  0^  S-pts.  NiSO« 
in  100  pts.  solution;  Si » mob.  N1SO4  in 
100  mols.  solution. 


4.2930 

0.581 

3.9591 

0.476 

3.2845 

0.392 

2.5043 

0.297 

1.6131 

0.189 

0.8327 

0.097 

Si 


8p.gr. 


1.0622 
l.(M31 
1.0357 
1.0271 
1.0173 
1.0069 


(Charpy,  A.  ch.  (6)  29.  26.) 

Sp.  gr.  of  NiS04+Aq  at  room  temp, 
taining: 

10.62        18.19        25.35%  Ni80«. 
1.0925      1.1977      1.3137 
(Wagner,  W.  Ann.  1883,  IB.  272.) 

Sp.  gr.  of  NiS04+Aq  at  25*. 


CoDoentration  of  NiSOi 

+Aq 


l-nonnal 

Vr-      " 


8p.sr 


1.0773 
1.0391 
1.0198 
1.0017 


(Wagner,  Z.  phya.  Ck.  1890,  6.  39.) 


SULPHATE,  NICKEL 


99v 


For  solubility  of  NiS04H-Na,S04  in  HA 
see  under  NiS04+7H^  and  NiNa,(804)t. 

100  pts.  sat.  NiS04+ZnS04H-Aq  at  l»-20° 
contain  35.45  pts.  of  the  two  salts,    (v.  Hauer.) 

Inaol.  in  liquid  NHs.  (Franklin,  Am.  Ch. 
J.  1898,20.828.) 

HCsHiOs  precipitates  it  completely  from 
aqueous  solution.    (Persoz.) 

100  pts.  absolute  methyl  alcohol  dissolve 
0.5  pt.  NiSOi  at  18**.  (de  Bruyn,  Z.  phys. 
Ch.  10.  783.) 


Solubility  of  NiSO*,  3CH40-|-3H,0  in  methyl 
alcohol  at  14**. 

P  =  %  anhydrous  NiS04  in  the  sat.  solu- 
tions. 


Alcohol 

P 

In  1000  mol.  of  the  sohition 

by  wt. 

Mol. 

Mol. 

Mol. 

NiS04 

CH4O 

HtO 

100 

3.72 

7.75 

969 

23.2 

97.5 

0.77 

1.65 

950 

48.5 

95 

0.455 

0.96 

908 

91 

92.5 

0.50 

1.0 

871 

128 

90 

0.70 

1.6 

830 

168 

89 

1.01 

2.0 

814 

184 

88 

1.25 

2.4 

.800 

198 

87 

1.48 

2.9 

781 

216 

86 

1.73 

3.2 

767 

230 

85 

1.93 

3.6 

756 

241 

(de  Bruyn,  R.  t.  c.  1903,  28.  418.) 


This  salt  is  more  sol.  in  ethyl  alcohol  than 
in  methyl  alcohol. 

See  aUo  under  hydrated  salts. 

For  solubility  of  NiS04  in  ethyl  alcohol, 
see  under  hydrated  salts. 

100  g.  sat.  solution  in  gdycol  contain  9.7  g. 
XiS04  at  ord  temp,  (de  Coninck,  Bull.  Ac. 
Roy.  Bclg.  1905.  359.) 

Inaol.  in  methyl  acetate.  (Naimaann, 
B.  1909,  4S.  3790);  ethyl  acetate,  (Naumann, 
B.  1904,  «7,  3602.) 

Very  si.  sol.  in  acetone.  (Krug  and 
M'Elroy.) 

Insol.  in  acetone.  (Naumann.  B.  1904, 
97.  4329;  Eidmann.  C.  C.  1899,  II.  1014). 

+HsO.  Very  81.  sol.  in  abs.  methyl  al- 
eolM>l.  After  standing  in  contact  with  it  for 
8-^  months,  the  solution  contains  1.34% 
NiS04.    (deBruyn.  R.  t.  c.  1903,  28.  414.) 

+2HsO.  Qryt^.  from  sat.  NiS04+Aq  at 
131^    (Steele  and  Johnson.) 

-MH^.    SohibiUty  in  methyl  aloohol+ 
hntXKf.   Tnne-i24hrB.   ?=%  anhydrous 
nit  in  the  sat.  *>lutions. 
Alec^iolof    100%  80%  50%    20%    water 
P  7.38     0.66    1.43    14.8      25.1 

(de  Bmyn,  R.  t.  e.  1903,  22.  414.) 


476H1O.       Two    modifications, 
tetragonal;  iS-green,  monodinio. 


o-Uue^ 
SohibOity  of  a-  NiS04i  6H1O  in  HtO  at  t^ 


f.  NiSOi 

Salt  used 

t« 

in  100 
8.H,0 

Salt  remainiiic 

NiS04+6HsO  (blue) 

32.3 

43.57 

NiS04+dHs0 
(bhie) 

'• 

33.0 

43.35 

• 

NiS04-|-7HiO 

34.0 
35.6 

43.84 
43.79 

, 

NiSO«+6HiO 

44.7 

48.05 

• 

NiSO«+7HjO 

44.7 

47.97 

• 

NiS04+6HiO  (blue) 

50.0 
51.0 
52.0 

60.15 
50.60 
52.34 

; 

•          14 

53.0 

62.34 

," 

(Steele  and  Johnson.) 
Solubility  of  ^  NiS04,  6H1O  in  H|0  at  t^ 


g.  NiS04 

Salt  used 

t- 

per  100 
g.HiO 

Salt  remaining 

NiS04+6HiO(blue) 

54.5 

52.50 

NiS04+6HiO 
(green) 

Ni804+6HiO(blue) 
Ni804+7HiO 

|57.0 

53.40 

Ni804+6HjO(blue) 

|60.0 

54.84 

Ni804.+7HfO 

NiS04-|-7HiO 

69.0 

58.38 

70.0 

59.44 

NiS04+6HiO(blue) 
NiS04+6HsO(blue) 
NiS04+7HiO 

73.0 

60.72 

^80.0 

63.17 

Ni804+7HiO 

89.0 

67.90 

99.0 

76.71 

(Steele  and  Johnson,  Chem.  Sec.  1904,  86. 
118.) 

Tr.  point  from  a^  to /»- salt- 63.3^  (Steele 
and  J^mson.) 

100  pts.  absolute  methyl  alcohol  dissolve 
31.6  pts.  NiS04+6HiOat  17*;  100  pte.  93.6% 
methyl  alcohol  dissolve  7.8  pts.  NiS04+ 
6H1O  at  18*;  100  pts.  60%  methyl  alcohol 
dissolve  1.9  pts.  NiS04+6Hrf)  at  18**.  (de 
Bruyn,  Z.  phys.  Ch.  10.  786.) 

a^iSatt.     Solubility   in   methyl   alcohol +Aq 
at  14*'.     Time  -  5  to  6  hrs. 


Aleobol 
%  by  wt. 

n1o4 

In  1000  mol.  of  the  aolution 

MoL 

MoL 

MoL 

NiS04 

CH4O 

HiO 

100 

12.4 

26 

794 

180 

97.6 

10.6 

22.3 

808 

170 

95 

6.5 

14 

838 

169 

92.6 

3.06 

5.9 

166 

90 

1.18 

2.3 

821 

177 

85 

0.316 

0.67 

767 

242 

80 

0.25 

0.4 

688 

312 

60 

0.46 

0.8 

463 

646 

40 

2.43 

3.6 

265 

732 

20 

14.7 

21 

105 

874 

0  (water) 

26.0 

39 

0 

961 

(de  Bruyn,  RD|4tifea903,  28.  412.) 


1000 


SULPHATE,  NIC3KEL 


^-«ah. 


Sokibilii^r  in  methyl  alcohol +Aq  at 
14^    Time»24hi8. 


Alcohol 
%bywt. 


100 
97.5 
95 
92.5 
90 
89 
88 
87 
86 
85 
80 
60 
40 
20 
0  (water) 


N^« 


15.7 

12.4 

10.0 
5.61 
2.35 
1.79 
1.29 
0.97 
0.735 
0.61 
0.415 
0.75 
3.11 

14.1 

27.2 


Id  1000  mol.  of  the  sohidon 


Mol        MoL 
NiSOi      CH«0 


33.8 
26 

20.3 

11.1 

4.5 


1.3 
0.7 
1.3 
4.0 
21.0 
40.0 


763 
781 
784 
800 
810 


755 
682 
453 
264 
105 
0 


Mol. 
HsO 


203 
193 
196 
189 
185 


244 
317 
546 
732 
874 
960 


(de  Bniyn.) 

H-7HiO. 

Solubihty  in  100  pts.  H^  at  t%  using 
NiS04+THrf>. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 


25 
26 
27 
28 
29 
30 
31 
32 


Pta. 
NiSO« 


29.3 
29.7 
30.1 
30.5 
31.0 
31.5 
32.0 
32.5 
38.0 
33.5 
34.0 
^.5 
35.0 
35.5 
36.0 
36.5 
37.0 
37.5 
38.0 
38.5 
39.0 
39.5 
40.0 
40)5 
41  .X) 
41.5 
42.0 
42.5 
43.0 
43.5 
44.0 
44.5 
45.0 


33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 


Pu. 
NiS04 


45.5 
46.0 
46.5 
47.0 
47.5 
48.0 
48.5 
49.0 
49.6 
50.1 
50.6 
51.2 
61.7 
52.3 
52.8 
53.4 
53.9 
54.5 
55.0 
55.6 
56.1 
56.7 
57.3 
57.9 
68.4 
59.0 
59.6 
60.2 
60.7 
61.3 
61.9 
62.4 
63.0 


67 
68 
69 
70 
71 
73 
72 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 


Pt«. 
NiS04 


63.6 
64.1 
64.7 
65.3 
65.'9 
66.5 
67.0 
67.6 
68.2 
68.8 
60.3 
69.9 
70.6 
71.1 
71.7 
72.3 
72.9 
73.5 
74.1 
74.6 
75.2 
75.8 
76.4 
77.0 
77.6 
78.2 
78.8 
79.4 
80.1 
80.7 
81.3 
81.9 
82.5 


Solubility  in  100  pts.  HsO  at  f^.—Omtmutd. 


AO 

Ft*. 

Pu. 

Ptt. 

NiSOi 

t* 

Ni804 

NiSO. 

99 

83.1 

103 

85.6 

107 

88.1 

100 

83.7 

104 

86.2 

108 

88.7 

101 

84.3 

105 

86.8 

108.4 

88.7 

102 

84.9 

106 

87.5 

(Mulder,  calculated  from  his  own  And  Tob- 
ler's  determinations,  Scheik.  Verhandel.  1861 

70.) 


Solubihty  in  H,0  at  t". 


SaltuMd 


NiS04+7H/) 


NiS04H-6H,0 
Ni804+7H,0 


-5 

0 

9 
15 

22.6 
22.8 
30.0 
30.0 
32.3 
33.0 
34.0 


f.Ni80« 
in  100 
cHiO 


25.74 
27.22 
31.65 
34.19 
37.90 
38.88 
42.46 
42.47 
44.02 
45.74 
45.5 


Salt 


NiS04-l-7H/) 


(Steele  and  Johnson,  Chem.  Soc.  1904,  81. 
116.) 


M.-pt.  of  NiSO4-|-7HiO-9&-100*.  (Til. 
den.  Chem.  Soc.  46.  409.) 

TV.  point  from  a-6HiO  salt  to  THiO  nOt- 
31.6^    (Steele  and  Johnaon.) 

Exists  also  in  an  unstable,  more  aohibk 
modification.      (Fedorow,    C.  C.  190t»  XL 

te.) 


SoUibiUty    of    NiSO«.7H^+Na,9O4.iaH«0 
in  100  g.  H^  at  f*. 


t*» 

gnuauNi804 

grmmsN««0O. 

0 

5 

10 

22.46 
25.28 
28.26 

1009 

16.245 

20.64 

(Koppel,  Z.  phys.  Ch.  1905,  tt.  401.) 
See  als0  tinder  NiNat(SO«)4. 


100  pts.  absolute  methyl  alcohol  disohre  46 
pts.  l4iiS04+7H/)  at  17%  100  pts.  abmhrts 
methyl  alcohol  dissolve  24.T  pts.  NiaO«+ 
7H/)  at  4%  100  pta.  93.5%meU^l  alcohol  dis- 
solve 10.1  pts.  Sn®04-|-7H<0  at  4*;  lOOpto. 
50%  methyl  alcohol  dissolve  2  pts.  Ni904-I- 
7H,Oat4*.  Ji^^jn,^^jphy^Ch.U.7m.) 


SULPHATE,  NICKEL  ZINC 


1001 


Solubility   in  methyl  alcohol+Aq   at    14* 
Time,  5  to  6  hre. 


Alcohol 
%  by  wt. 

In  1000  moi.  of  solution 

Nilb« 

Mol. 

Mol. 

Mol. 

Nie04 

CHiO 

HiO 

100 

16.8 

35.7 

714 

250 

97.5 

13.9 

29 

734 

237 

95 

11.6 

23.6 

742 

234.5 

92.5 

8.12 

16.2 

760 

224 

90 

5.78 

11.2 

758 

231 

85 

1.52 

3 

744 

253 

84 

1.06 

83 

0.985 

82 

0.83 

81 

0.665 

80 

0.653 

i.2 

687 

3i2 

60 

0.805 

1.3 

453 

546 

45 

1.73 

40 

2.78 

4 

264 

732 

35 

4.55 

30 

6.33 

20 

13.7 

20 

105 

875 

0  (water) 

26.4 

39.5 

0 

960.5 

(de  Bruyn,  P.  t.  c.  1903,  28.  411.) 

100  g.  absolute  ethyl  alcohol  dissolve  1.3 

g.  NiS04+7Hrf)  at  4%  and  2.2  g.  at  ir.    (de 
niyn,  Z.  phys.  Ch.  10.  786.) 
Min.  MorenosiU, 

Hidral  hydmfaM  snlitete,  NiHi(SO0i> 
2NtH4. 
1  pt.  is  sol.  in  276.5  pte.  HjO  at  18°.    81. 
sol.  in  hot  H<0.    Sol.  in  JENOs  with  decomp.; 
vomA.  in  HCI.    Sol.  in  NH40H+Aq.     (Cur- 
tins,  J.  pr.  1894,  (2)  (KK  331.) 

Hlckd  potiMhim  sulphate,  NiSOi,  KaS04+ 
6H,0. 

8oL  in  8-0  pU.  HjO.    (Tupputi.) 

100  pts.  HsO  diasoli^  at: 
if   10*    W    Tff    30* 
6.3  8.9   ia5  13.8    18.6  pts.  anhydrous  salt, 

ae*    49*    66*    60°    76° 
20.4  27.7  32.4  35.4  45.6  pts.  anhydrous  salt. 
(Tobler,  A.  95.  193.) 

Sftturaied  solution  contains  at: 
20*     40*     60*     80° 
8.7     12.3    17.6    22.0%  anhydrous  salt. 
(▼.  Hauer,  J.  pr.  74.  433.) 

1    1.    H<0    dissolves    68.8   g.    anhydrous 
flOt  at  25^.    (Locke,  Am.  Ch.  J.  1902, 27. 459.) 

nclDsl    potMiittm    xiae    sulphate,    NiSO«, 
2K1SO4,  ZnSO«+12HiO. 
8oi.  tnH/>.    (Yohl,  A.  94.  51.) 


Nickel  vMOkm,  sulpluil*^  NiSO^,  RbiS04+ 

9ol.  in  Hrf).    (Tutton,  Chem.  Soc.  68.  337.) 

1    1.    HiO   dissolves    59.8    g.    anhydrous 

salt  at  25^    (Locke,  Am.  Ch.  J.  1902, 27. 459.) 

Nickel  sodium  sulphate,  NiNas(S04)s+4HsO. 

Solubility  of  NiNa,(S04)i.4HiO  in  100  g.  H^ 
att^ 


20 
25 
30 
35 
40 


grams  NiSOi 


29.31 
27.33 
24.64 
23.66 
21.88 


grama  Nad90« 


26.87 
25.33 
22.58 
21.67 
20.65 


(Koppel,  Z.  phys.  Ch.  1905, 62. 401.) 

Solubility     of     NiNa,(S04)i.4H,0+NiS04. 
7HiO  in  100  g.  H,0  at  t^ 


18.5 

20 

25 


grams 
Ni804 


30.70 
31.59 
33.11 


ftrai 

Naj 


aS04 


25.805 
25.355 
23.07 


30 
35 
40 


grams 
Ni804 


34.98 
36.01 
37.935 


0ams 
NaiS04 


19.825 
16.435 
14.295 


(KoppeL) 

SolubiHty    of    NiNa,(S04)i.4HiO+Na,S04 
lOHiO  in  100  g.  H/)  at  t**. 


18.5 
20 
25 
30 


grams  NiS04 


26.14 

24,07 

18.81 

9.87 


grams  N*a804 


29.455 
31.365 
37.13 
44.25 


(Kow»L) 

SolubiHty  of  NiNa,(S04)i.4H,0+Na,S04 
(anhydrous)  in  100  g.  H/>  at  t**. 


35 
40 


grams  NiS04 


7.13 
7.245 


Na^304 


49.595 
49.03 


(Koppel.) 

Niskel  dudlitim  sulphate,  NiS04,  TI1SO4+ 
6H1O. 

Easily  sol.  in  HtO.  Can  be  recryst.  from 
little  HsO  without  deeomp.  (Werther,  J.  pr. 
92,  132.) 

1  1.  H|0  dissolves  46.1  g.  anhydrous  salt 
at  25^     (Locke,  Am.  Ch.  J.  1902,  37,  459.) 

Nickel  zinc  sulphate,  NiS04,  ZnS044-13HiO. 

Sol.  in  3-4  pts.  ooki  H<0.  InsoL  in  alcohol. 
(Tupputi,  ISll.) 

Completely  sol.  in  NH40H-|-Aq. 


2Ni^4,  2ZnS04,  H,S04,     iM^,r 

S7.  602.)  Digitized  by  VjUOg^It 


C.  R. 


1002 


SULPHATE  AMMONIA,  NICKEL 


Nickel  sidplute  ammoniii,  NiS04,  6NH|. 

Sol.  in  HjO  with  separation  of  hydroxide. 
(Rose,  Pogg.  20.  151.) 

NiS04,   6NH,+3HH,0.     Deliquescent. 
(Andr6,  C.  R.  106.  936.) 

NiS04,  4NH,+2HiO.  EasUy  sol.  in  H^O. 
Can  be  recrystalliaed  out  of  little  HiO.  In- 
sol.  even  in  dil.  alcohol.    (Erdmann.) 

Nickel  tulpluite  cupric  oxide,  NiS04,  2CuO+ 
6H,0. 

(Mailhe,  Bull.  Soc.  1902,  (3)  27. 172.) 

2NiS04,  3CuO+lOH,0,  and  +12H/). 
(MaUhe.) 

5NiS04,  16CuO+xH,0.  (Recoura,  C.  R. 
1901.  182.  1415.) 

N1SO4,  20CuO-|-ajH/).     (Recoura.) 

Nickel  8ti^»hate,  hydnziiie,  NiSOt,  3NtH4. 
Ppt.    (Curtius,  J.  pr.  1894,  (2)  60.  343.) 

Nickel     sid^iate    hydroxylamine,     NiS04, 
6NHrf>Hr 
Decomp.  by  HiO.   (Uhlenhut,  A.  1899, 807. 
334.) 

Nitrosyl  sulphate,  H(N0)S04. 
See  Nitrosulphonic  add. 

Osmious  sulphate. 
Easily  sol.  in  H2O  and  alcohol. 

Osmic  sulphate. 

Sol.  in  H2O.    (Berzelius.) 

Palladous  sulphate,  basic,  PdS04,  7PdO+ 
6H2O,  and  10H,O. 
Insol.  in  H/). 
(Kane.) 

Palladous  sulphate,  PdS04+2HiO. 

Deliquescent  in  moist  air:  very  sol.  in  ^tO, 
but  decomp.  by  much  HjO,  with  separation 
of  a  basic  salt.    (Kane.) 

Phosphor^  sulphate,  (PO)s(SO«)i  (7). 

Possible  composition  of  Weber's  (B.  20. 
86)  P,0»,  3S0,  (?). 

3PiOi,  2S0|.  Immediately  decomp.  by 
H/).     (Adie,  C.  N.  1891,  68.  102.) 

Platinic  sulphate,  Pt(S04)t. 

Deliquescent.  Sol.  in  HsO.  alcohol,  or 
ether;  also  in  HJ^4,  HQ,  arid  HNOiH-Aq. 
(Berzelius.) 

H,PtO,S04.  Sol.inHjO.  (Blondel,  A.  ch. 
1905,  (8)  6.  109.) 

PtO,,  S0i+4H,0.  Ppt.  Decomp.  by  Hrf>. 
Sol.  in  H,S04. 

PtS04(0H),,    4Pt(OH)4+3H,0.      Ppt. 
(Prost,  Bidl.  Soc.  (2)  46.  156.) 

Pt^40i.-fl6H20.    As  above.    (Prost.) 


Easily  sol.  in  HCl+Aq. 


Platinum  hydrozylamine  sulphate, 
Pt(NH,OH)i804. 
Only  si.  sol.  in  H,0;8ol.  in  dil  H,S04+Aq. 
(Uhlenhut,  A.  1900,  811.  123.) 

Platinic  potasshnn  sulphate,  basic. 

Insol.  in  boiling  H/),  HNO,,  H,S04, 
H,PO^  HCtH,Oi,  or  NH40H+Aq.  Easily 
sol.  in  boiling  SCl+Aq.  SI.  deoomp.  by 
aqua  regia.  (E.  Davy.) 

Ptio(S04)iOio,  3KiS04+34Hrf).  InaoL  in 
HiO.    (Prost,  Bull.  Soc.  (2)  46.  156.) 

Pti8(S04)OM,  5K,S04+34HiO.  As  above. 
(Prost.) 

PUtinum  ruUdinm  sulphate,  Ptjibt(804)i+ 
17H,0. 
Sol.  in  Hrf>.    (Prost,  Bull.  Soc.  (2)  46. 156.) 

Platinum  sulphate  sulphocarhamide,  Pt804, 
4CS(NH,),. 
Insol.  in  HjO.    Sol.  in  cone.  HjS04  without 
decomp.     (Kumakow.    J.  pr.  1894,  (2)  50, 
489.) 

Potassium  sulphate,  K1SO4. 

Not  hygroscopic  in  the  ordinary  sense  of  the 
word.  100  pts.  K,S04  over  H|0  at  14-20* 
absorb  58  pts.  HtO  in  22  days,  and  finally  de- 
liquesce completely.    (Mulder.) 

12  pts.  K,804  mixed  with  100  pte.  H,0 
lower  the  temp.  3.3*'.    (RtldorfiF,  B.  1  68.) 

100  pts.  H^  dissolve  with  absorptioD  of 
heat  at  0°: 

8.36  pts.  KJ3O4.    (Gay-Lussac) 

8.46         "  (Mulder.) 

8.5  "  (Qeraidin.) 

7.31         "  (Mdller,  Pogg.  111.  3860 

7.3-7.9     '*  (NopdenakioEl,        Po©. 

166.  314.) 

100  pto.  HsO  at  0*"  diaaolve  8.36  pts.  KaSOi:  at  12.7?. 
10.57  pts.;  at  49.08*.  16.91  pt«.;  at  J3.90*.  l»J»  Pto.; 
at  101.50*.  26.33  pta,    <Gay  LuaMW.  A.  ch.  (2)  ii.311.) 

Solubility  in  100  pta.  HsO  at  t*. 


0 

15.65 
28.1 


PU. 
K18O4 


7.8 
10  3 
12  8 


t* 


47.0 
70  2 
98.0 


Pla. 


16  0 
20  3 
23  9 


(NofdenakiMd.  Pocg.  tM.  341.) 

100  pta.  aat.  K,S04  at  101.7*  contain  17,5  pta.  KiSO.- 
or  100  pta.  HiO  at  101.25*  dinohre  21.212  pta.  K^O.. 

100  pto.  HiO  at  102.8*  diwohre  29  pta.  Ki60«  (Pfcony) ; 
at  15^  7.3-6.25  pta.  (Ure's  EHct.);  at  lOCT.  »  pta 
(Ure'a  Diet.):  at  100*.  24.2  pto.  (WenaeJ).  .     ,^  _^  _ 

Sol.  in  9.081  pta.  H^  at  15*  (Gerlach) ;  m  1«  P«^  « 
15*.  and  5  pte.  at  100*  (Bcrgmann) :  in  18  pta.  coU.  Md 
5  pte.  boiling  HiO  (Foureroy) ;  in  16  pta,  cold,  and  5  pta 
boiling  HiO  (Reid);  in  12  pta.  H^  •»  0*.and  4  pttL 
boiling  HiO  (M.  R.  and  P.) :  in  12  pta.  H«0  at  18.75* 
(AW). 


J«  sat.  at  15*  haa  ap.  gr. « 1.0774.  aad  ooauiM 
10:055  p~M04  ip  108  S*.  HK>.  (MicW  a>d 
Kraflft.  A.  ch.  (3)  41.  478.) 

100  pts*  H,0  disBoWe  9.26  pU.  K^i  at 
IS.e*',  and  sat.  solution  has  sp.  P.- 1.177. 
(Page  and  Keij^tley,  Cben?.  Soc.  (2)  10. 566.) 
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Solubility  in  100  pts.  H/)  at  t**. 


0 

1 

2 

3 

'4 

5 

6 

.  7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2a 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 


Pta, 


8.5 

8.6 

8.7 

8.8 

9.0 

9.1 

9.2 

9.3 

9.4 

9.5 

9.7 

9.8 

9.9 

10.0 

10.2 

10.3 

10.4- 

10.5 

10.7 

10.8 

10.9 

11.1 

11.2 

11.3 

11.5 

11.6 

11.7 

11.9 

12.0 

12.2 

12.3 

12.5 

12.6 

12.8 

13  .a 


35 

36 

37 

38 

39 

40 

41 

42- 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53- 

54 

55 

56 

57 

58- 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

6» 


Pta. 


13.1 
13.3 
13.4 
13.6 
13.8 
14.0 
14.2 
14.3 
14.5 
14.7 
14.9 
15.1 
15.3 
15.5 
15.6 
15.8 
16.6 
16.2 
16.4 
16,6 
16.8 
17.0 
17.2 
17  r4 
17.6 
17.8 
18.0 
18.2 
18.4 
18.6 
18.8 
19.0 
19.2 
19.4 
19^.6 


70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85. 

86 

87 

^- 

89 

90 

91 

92 
-  ^93- 

94 

95 

96 

97 

98 

99 
100 
101 
102 
102.25 


Pts. 
K«804 


19.8 
20.0 
20.2 
20.4 
20.6 
20.8 
21.0 
21.2 
21.4 
21.6 
21.8 
22.0 
22.2 
22.4 
22.6 
22.8 
23.0 
23.2 
23.4 
23.6 
23.9 
24.1 
24.3 
24.5 
24.7 
25.0 
25.2 
25.5 
25.7 
25.9 
26.2 
26.4 
26.6 
26.75 


(Mulder,  calculated  from  his  own  and  other 
expenmenta,  Soheik.  Verhandel.  1864.  50.) 

If  solubility  S«pt6.  anhydrous  salt  in  100 
pts.  of  solutiop,  S«7.5-|-0.1070t  from  O*'  to 
163*.  Solubility  from  163*^  to  220*^  is  constant 
at  25.    (fitard,  C.  R.  106.  208.) 

Solubility  of  K,S04  in  100  pts.  HjO  at  t^ 


*• 

_  Pta. 
KiSO« 

f - 

Pu. 
KiSOi 

-f^ 

Pt8. 

KiSOi 

16 
28 
28 
36 

9.76 
1^.30^ 
12.59 
13.28 

39 
54 
98 

14.21 

17.39- 

23.91 

120 
143 
170 

26.5 
28.8 
32.9 

Cniden  and  Shenstone,  Phil.  Trans.  1884.  23.) 

Solubility  of  KsS04  in  H,0.    100  pts.  HsO 
dissolve  at: 

4^*        18.4'       69.9* 
~«.16       108         19.7  pts.  KjSO*. 
(Andreae,  J.  pr.  (2)  29.  456.) 


100  ccm.  H/)  dissolve  12.04  g.  KjSO*  at 
25%   (Trevor,  Z.  phys.  Ch.  7.  468.) 

Sat.  KtS04+Aq  contains  at: 
21'        23'        60**        99*        ISO' 
10.1      10.3      14.5      19.1       21.1%K,S04, 

130*      152'      175*      195*      220* 
21.3      22.8      24.5      23.8      24.6%  K,S04. 
(£tard,  A.  ch.  1894,  (7)  2.  549.) 

-Solubility  of  KJSO^  in  H/)  at  t^ 
G.  K,S04  per  100  g.  H,0 


t* 

KiSO« 

8p.gr. 

f 

KtS04 

Sp.gr. 

0.40 
15.70 
31.45 
42.75 

7.47 
10.37 
13.34 
15.51 

1.0589 
1.0770 
1.0921 
1.1010 

58.95 

74.85 

89.70 

101 . 1* 

18.01 
20.64 
22,80 
24.21 

1.1089 
1.1157 
1.1194 
1.1207 

•-b.-pt. 
(Berkeley,  Phil.  Trans.  Roy.  Soc.  1904,  208. 
A,  189.) 

100  g.  H2O  dissolve  0.133  gram-equivalent 
K^4  at  25°  (Van't  Hoflf  and  Meyerhoffer, 
Z.  phys.  Ch.  1904,  49.  315.) 

1  1.  sat  KiS04'+Aq  at  25**  contains  0.617 
mols.  K,S04.  (Herz,  Z.  anorg.  1911,  73.  274.) 


SdubiUtyofKiSO* 

in  H,0  at  f. 

t» 

%  K,SO« 

"         4.78 
30.05 
54.20 
68.90 

7.82 
11.43 
14.77 
16.40 

(Le  Blanc  and  Schmandt,  Z.  phys.  Ch.  1911, 
77.  614.) 

100  g.  HiO  dissolve  12.10  g.  K^4  at  25^ 
(Amadori,  Rend.  Ace.  Line.  1912,  (5)  21.  II. 
667.) 

Solubility  of  K^4  in  Hrf>  at  various  pres- 
sures. Figures  denote  pts.  K1SO4  con- 
tained in  100  pts.  sat.  K,S04+Aq  at  t** 
and  A  pressure  in  atmospheres. 


A 

OP 

16«» 

'15.5« 

16.2« 

1 
20 
30 

6.81 
7.14 
7.14 

9.14 

9.24 
9.44 

9.35 
9.54 

(MttUer,  Pogg.  117.  386.) 

Sat.  K^4+Aq  boils  at  101.5*Vand  con- 
tains^26.33pts.  KaS04  to  100  pts.  H/>  (Gay- 
Lussac):  at  101.7*',  and  contains  21.2  pts. 
KjSO*  to  100pts.H,0  (Griffiths);  at  102.25° 
and  contains  26.75  pts.  KjS04  to  100  pts.  Hrf) 
(Mulder):  boils  at  103°  (Kremers). 
-  Crust  iwms  at  101J%  4UmI  acAv^on  con- 
tains 25.3  ptfl.  K,S04  to  100  pts.  Hrf);  highest 
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temp,  observed,  102.1®. 
26.  426.) 


(Gerlach,  Z.  anal. 


B.-pt.  of  KtS04+Aq  containing  pta.  K,S04 
to  100  pts.  HiO. 


B.-pt. 


100.5° 

101.0 

101.5 


Pts.  K1SO4 


7 

14.5 
22.1 


B.-pt. 


102*' 
102.1 


Pts.  K1SO4 


30.0 
31.6 


(Qerlach,  Z.  anal.  86.  430.) 


Sp.  gr.  of  KdSOi  at  19.5**. 


%  K.804 


2.401 
4.744 
6.968 


1  0193 
1.0385 
1.0568 


%K«80« 


9.264 
10.945 


8p.gr. 


1.0763 
1.0909 


(Kremen,  Pogg.  M.  120.) 
Sp.  gr.  and  B-pt.  of  KiSOi+Aq  at  12.5^. 


S<2 

it 

8p.gr. 

B.-pt. 

Sp.gr. 

B.-pt. 

1 

2 
3 

4 
5 

1.0079 
1.0151 
1.0231 
1.0305 
1.0391 

100  380 
100. 630 
100. 75« 
100. 88« 
101» 

6 
7 
8 
9 
10 

1.0456 
1.0524 
1.0599 
1.0676 
1.0735 

101.12<» 
101. 25** 
101. 25* 
101. 38* 
101.5* 

Sp.  er.  of  K,S04H-Aq  at  157l5^  a-pts. 
K^04  in  100  pts.  of  the  sc^utton;  b  spts. 
K,S04  in  100  pts.  H|0. 


1 
3 
5 
7 
9 
9.92 


1.010 
3.093 
5.263 
7.527 
0.890 
11.013 


8p.gr. 


1.00606 
1.02447 
1.04091 
1.05776 
1.07499 
1.06305 


(Gerlach,  Z.  anal.  28.  493.) 

Sp.  gr.  of  KiS04+Aq  at  20**  containing  0.5 
mol.  K,S04  to  100  mols.  HsO»  1.03758; 
containing  1  mol.  K^4  to  100  mob.  H/)« 
1.06744.    (Nicol,  Phil.  Mag.  (5)  16.  122.) 

Sp.  gr.  of  K,S04-fAq.  at  25*. 


(Brandes  and  Oruner.  iSST.) 

K|S04+Aq  sat.  at  8**  has  1.072  sp.  gr. 
(Anthon,  A.  24.  211.) 

K|S04+Aq  saturated  at  12^  contains 
10.38%  K,S04  and  has  sp.  gr.  1.0716  (Struve, 
Zeit.  Ch.  (2)  6.  323);  saturated  at  15**  con- 
Uins  11.01%  KtS04  and  has  ^.  gr.  1.0831 
((lerlach):  saturated  at  18.75**  contains 
10.74%  K1SO4  and  has  sp.  gr.  1.0798  (Kars- 
ten), 

Sp.  gr.  of  K,S04+Aq  at  15^ 


^4 

U3 


Sp.gr. 


1.0082 
1.0163 
1.0245 
1.0328 


JO 

us 


8p.gr. 


1.0410 
1.0495 
1.0579 


8 
9 
9.92 


Sp.gr. 


1.0664 
1.0750 
1.0830 


(Gerlach,  Z.  anal.  6.  287.) 


Sp.  gr.  of  K,S04+Aq  at  18*. 

%K.S04 

8p.gr. 

5 
10 

1.0395 
1.0815 

(KoWrausch,  W.  Ann.  1879.  1.) 


Concentration  of  Ka804 
+Aq 


1-nonnal 


Vi- 
Vr- 


Sp. 


1.0664 
1.0338 
1.0170 
1.0084 


(Wagner,  Z.  phys.  Ch.  1890,  6.  37.) 

K|S04+Aq.  containing  6.7%  K1SO4  has 
sp.  gr,  20720** -1.0549.  (Le  Blanc  and 
Rohland,  Z.  phys.  Ch.  1896,  29.  278.) 

Sp.  gr.  of  KsS04+Aq  at  20.1^  when  p- 
per  cent  strength  of  sohition;  d— ob- 
served   density;    w»  volume    oonc.   in 

gr.percc.  (J^-w.j 


p. 

d. 

w. 

9.83 

1.0800 

0.10615 

8.172 

1.0657 

0.06706 

6.779 

1.0539 

0.07144 

5.021 

1.0394 

0.05218 

3.127 

1.0238 

0.03202 

2.508 

1.0186 

0.02554 

1.448 

1.0100 

0.01463 

1.079 

1.0070 

0.01067 

1.047 

1.0066 

0.01063 

0.455 

1.0018 

0.00456 

(Barnes,  J.  phys.  Chem.  1898, 2.  543.) 
Sp.  gr.  of  K^4-I-Aq  at  18*. 


H  K^04  g.-«Quiv.  per  L 

Sp.  gr.  at  18* 

0.8327 

1.0567 

0.7975 

1.0539 

0.6688 

1.0456 

0.5029 

1.0344 

0.5016 

1.0340 

0.2508 

1.0173 

0.01001 

1.0006 

(McKay,  Elektrochem.  Zeit.  1809,  6. 115.) 
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Sp.  gr.  of  sat.  K^4+Aq  at  f". 


f .  K1SO4  sol.  in 

8p.gr, 

I 

100  f.H^ 

0 

7.35 

1.058 

10 

9.22 

1.069 

20 

11.11 

1.081 

30 

12.97 

1.089 

40 

14.76 

1.097 

50 

16.50 

1.106 

60 

18.17 

1.114 

70 

19.75 

1 .  121 

(Tschernaj,  J.  Russ.  phys.  Chem.  Soc.  1912, 
44.1565.) 

Sol.  in  cono.  acids:  not  pptd.  by  glacial 
HCsHsOs.  Insol.  in  KOH+Aq  of  1.35  sp.  gr. 
(Liebig,  A.  11.  262.) 

Sc^ubility  of  K1SO4  in  HiSO«+Aq  at  IS''. 


MoU.per 

lOOmolB.    1 

■otution             1 

Solid  phase 

K^04 

H.804 

1.10 

0 

K«)4 

1.59 

0.95 

tt 

2.49 

2.70 

(1 

2.75 

3.17 

K,S04,  KHSO4 

2.75 

3.74 

-.."„ 

2.83 

5.08 

€t 

2.80 

5.79 

K^<,8KH90i 

2.61 

5.61 

K,SO<,  6KHSO4 

2.25 
1.08 

6.19 
7.94 

"  +KH80« 
KHSO« 

0.77 

9.2 

tt 

0.44 

22.7 

tt 

(Start 

anbecker, 

R.  t.  c.  1902,  2L  407.) 

So 

lubility  in 

H,S04H-Aq  at  0^ 

loooroft 

Lht  solution 

con 

tain       — 

SoUd  phase 

Mob 

Mols 

# 

Hd904 

Kd304 

0.393 

K,S04 

0.37 

0.53 

tt 

0,75 

0.64 

•  ( 

1.08 

0.74 

K.S04+K,H(S04). 

1.13 

0.73 

-      KJip.). 

1.44 

0.71 

1.66 

0.69 

*t 

1.89 

0.66 

K,H(SO,),+Ka 

1.88 

0.69 

*t 

2.15 

0.59 

Ka+Kb 

2.12 

0.61 

n 

2.29 

0.54 

Kb 

2.30 

0.53 

Kb+KHS04 

2.33 

... 

(t 

2.48 

0.43 

KHSO4 

3.08 

0.28 

ft 

4.43 

0.12 

t( 

5.27 

0.09 

tt 

Tbeae  refults  show  that  at  0^  there  exist 


between  KsH(S04)s  and  KHSO4,  two  acid 
sulphates.  Ka  and  Kb.  Ka  is  probably 
K^4,  3KHSO4  and  Kb  is  probably  K,S04, 

(D'Ans,  Z.  anorg.  1909,  68.  228.) 


3.1  mols.  K1SO4  are  sol.  in  absolute  H1SO4 
at  25^   (Bo^ius,  Z.  phys.  Ch.  1910, 73. 353.) 


Solubility  in  H|S04H-Aq  at  25*^. 

MUlimolsHi804 
in  10  com. 

MillimolsKa804 
in  10  com. 

3.97 

7.57 

14.35 

6.17 

8.92 

10.82 

14.86 

(Hers,  Z.  anorg.  1912,  73.  276.) 


Solubility  in  H,S04H-Aq  at  25**. 


In  1000  g.  of 
the  solution 


Mols       Mols 
S0«       K18O4 


6.42 
6.60 
6.91 
7.26 
7.62 
7.88 
8.00 
8.10 
8.15 
8.16 
8.29 
8.33 
8.45 
8.62 
8.57 
8.71 
8.82 
8.65 
8.63 
8.70 
8.96 
9.80 
9.78 
9.80 
9.66 
9.66 


0.17L 
0.190 
0.266 
0.182 
0.157 
0.167 
0.201 
0.250 
0.352 
0.364 
0.341 
0.322 
0.325 
0.346 
0.384 
0.412 
0.583 
0.880 
0.899 
0.882 
0.561 
0.365 
0.430 
0.665 
0.904 
0.937 


Solid  phase 


KHSO4 
tt 

KHS04+KH^(S04)t,  H,0 


KH,(S04^,,  H,0 
KH,(804),,  H,0+KH,(S04), 


KH,^S04), 

KH,(S04), 

KH,(804),+KHSA 

KHS«Or(metastable  sohition) 


KHS/)t 


(D'Ans,  Z.  anorg.  1913,  80.  239.) 


Pptd.  from  K,S04H-Aq  by  NHiOH+Aq. 

(SuUivan.)  Digitized  by  ^OOglC 
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Solubility  of  KjSO*  in  NHiOH+Aq  at  20** 


O.  NHa  in 
100  ccm.  HiO 


0 

6.08 
15.37 
24.69 
31.02 


G.  K18O4  in 
100  ccm.  HiO 


10.804 
4.100 
0.828 
0.140 
0.042 


(Girard,  BuU.  Soc.  (2)  4S.  522.) 


1. 


K,S04  at  20';  in  NHiOH+Aq  (5.2%  NH,!,' 
45.2  g.  (Konowalow,  J.  Ruas.  rhys.  Chem. 
Soc.  1894,  SI.  985.) 


SolubiHty  of  K^4  in  KOH+Aq  at  25^ 


In  1000  g.  of  the  tolution 


MolsKiSOi 

MOI0  (KOH)s 

0.617 

0.0 

0.433 

0.258 

0.280 

0.433 

0.137 

1.13 

0.035 

2.86 

0.009 

3.42 

0.0 

4.809 

(D'Ans  and  Schreiner,  Z.  anorg.  1910,  67. 

438.) 


Sol.  in  sat.  NH4C1+Aq  without  pptn.    (See 

NH4CI.) 

81.  sol.  in  sat.  KCl+Aq  without  pptn. 

100  g.  sat  KCIH-Aq.  at  25^  dissolve  0.0167 

g.  equiv.  KjSOi  at  25^     (Van't  Hoff  and 

Meyerhoffer  Z.  phys.  Ch.  1904.  49.  315.) 

SI.  sol.  in  sat.  KNO«-|-Aq  without  causing 
pptn. 

1 1.  of  the  solution  contains  50.7  g.  K1SO4+ 
216.5  g.  KNOi«267.2  g.  mixed  scdts  at  15^ 
Sp.  KT.  K,S04H-KN0,+Aa- 1.165. 

1 1,  of  the  sohition  oontains  47.66  g.  K1SO4 
+308.5  g.  KNOi -356.2  g.  mixed  salts  at 
25'.  Sp.  gr.  of  K,S04+KN0,+Aq- 1.210. 
(Euler,  Z.  phys.  Ch.  1904,  49.  313.) 
See  also  under  KNOt. 
Sol.  in  sat.  NaNOi+Aq  without  causing 
pptn  at  first,  but  soon  KNOa  is  pptd.  (Kar- 
sten.)    {See  NaNOi.) 

Sol.  in  (NH4)'2S04-fAq  with  pptn.  of 
(NH4)iSQ4>  -(Rfldnrff,  3.  6.  485.)  {See 
(NH4),S04.) 

More  sol.  in  aqueous  solutions  of  other  salts, 
as  NafS04,  MgS04,  CUSO4,  etc.,  than  in  pure 
HA    (Pfaff,  A.  99.  227.) 

Sol.  in  sat.  Na,S04+Aq,  MgS04-|-Aq, 
NaCl+Aq.    {See  MgSO*  and  NaCl.) 


Solubility  of  K^i  in  NasS04+Aq. 


Temp.  -34** 

Temp-  -60» 

%  NaiSOi 

%K:SO« 

%  Nft,80. 

%KJ804 

0 

7.1 
31.4 
33.1 

11.9 
10.7 

4.3 

0 

0 

6.6 
27.1 
31.3 

15.3 
13.9 

8.2 

0 

(Naoken,  B.  A.  B.  1910.  1016.) 

100  g.  HsO  aat.  ^th  both  KsS04  and 
Tl^Oi  dissolve: 

4.74  g.  Tl,SO4+10.3  g.  K,S04  at   15*. 

11.5  g.        "     +16.4  g.     "      "    62*. 

18.52  g.      "     +26.2  g.     "      "  100*. 

(Rabe,  Z.  anorg.  1902,  SL  156.) 

SI.  sol.  in  sat.  ZnS04  or  CuS04+Aq  with 
separation  of  double  salt. 

100  pts.  H^  dissolve  8.5+0.12t  pts. 
K1SO4.  On  addition  of  a  K  salt,  K^«  is 
pptd.  The  amount  of  K2SO4  remaining  in 
solution  plus  the  amt.  of  K  in  the  salt  added 
is  a  constant.    (Blares,  C.  R.  112.  939.) 

Solubility  of  K,S04+Th(S04)i  at  16*^. 
Sdid  phase,  Th(SO«)s. 


Pto.  per  100  pto  HiO 

Pto.  per  100  pte.  H^ 

K1SO4 

Th(804)f 

K1BO4 

Th(804)t 

0.000 

1.390 

1.487 

0.870 

0.424 

1.667 

1.633 

0.635 

1.004 

2.193 

1.844 

0.370 

1.152 

3.191 

2.512 

0.128 

1.224 

2.514 

3.092 

0.070 

1.283 

2.222 

4.050 

0.027 

1.348 

1.706 

4.825 

0.003 

1.378 

1.637 

(Barre,  C.  R.  1911, 150.  1555.) 

Difficultly    sol.    in    20%    KCiHiOi+Aq. 

(Stromeyer.) 

Solubility  in  K  acetate+Aq  at  25**. 


Con^xMitton  of  the  aohitioiis 


%  K  acetate 


6.11 
8.68 
11.29 
15.50 
20.12 
29.95 


%  K18O4 


6.65 
5.09 
3.99 
2.35 
1.23 
0.39 


%H^ 


87.24 
86.23 
84.72 
82.06 
78.65 
69.66 


The  solid  phase  in  these  solutions  is  K9904- 
(Fox,  Chem.  Soc.  1909,  96.  885.) 

100  g.  hjrdroxylamine  dissolve  3.5  K- 
K«S04  at  17-18_*.  (de  Brujn,  Z^  Pto=-Q^ 
1892,10.7g%^^,;^^^^^OOg^e" 
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Easily  sol.  in  liquid  HF.  (Franklin,  Z. 
anorg.  1905.  46.  2) 

Inaol.  in  liquid  NHs.  (Franklin,  Am. 
Ch.  J.  1898.  aO.  829.) 

Neither  dissolved  nor  attacked  by  liquid 
NOt.  (Frankland,  Chem.  Soc.  1901,  79. 
1361.) 

Inaol.  in  absolute  alcohol. 

Inaol.  in  alcohol,  the  i^.  gr.  of  which  is 
0.905.    (Anthon.) 

Solubility  in  dil.  alcohol  increases  with  the 
temp. 

loo  pt8.  aloohol  of  0.939  ep.  gr.  (53%  by 
▼ol.y  45%  by  weight)  dissolve  at: 
4«  8*  60** 

046       0.21        0.92  pts.  K,S04. 
(Qeraidin,  A.  ch.  (4)  6. 147.) 

100  pts.  of  the  sat.  solution  at  15**  in  aloohol 

10      20        30        40%  by  weight, 
eonUin3.9     1.46     0.56      0.21  pts.  K18O4. 
(Sohiff,  A.  118.  362.) 
Solubihty  in  acetic  acid-|-Aq  at  25**. 


Solubility  in  organic  substances +Aq  at  25^ 


Oivuiio  substADoe 


Alcohol 


Compontion  of  the  solutions 


IS:^    %K«SO.     %H.O 


1.35 

4.80 

7.80 

9.70 

12.34 

14.51 

15.26 

20.50 

26.91 

35.97 

43.90 

69.26 


Pyridine 


Conoentntion  of  the 
•oetie  acid  Mol./Liter 


0.000 
0.070 
0.137 
0.328 
0.578 
1.151 
2.183 


SolubiUty  of  Kd904 
Mol./Liter 


0.6714 
0.6619 
0.6559 
0.6350 
0.6097 
0.5556 
0.4743 


Ethylene  glycol 


4.23 
13.90 
24.51 
34.19 
46.29 
55.93 
75.90 


9.17 
6.90 
4.96 
4.32 
3.57 
2.71 
2.66 
1.83 
0.97 
0.41 
0.22 
0.016 


7.95 
4.77 
2.75 
1.47 
0.45 
0.12 
0.006 


(Rothmund  and  Wilsmore,  Z.  phys.  Ch.  1902, 
40.  620.) 

Solubility  in  phenol -j-Aq  at  25' 


Coooentrfttion  of  the 

^^"^A?'^^ 

phenol  Mol/Uter 

0.000 

0.6714 

0.016 

0.6650 

0.021 

0.6614 

0.032 

0.6598 

0.040 

0.6555 

0.047 

0.6522 

0.064 

0.6502 

0.076 

0.6494 

0.127 

0.6310 

0.152 

0.6251 

0.236 

0.6042 

0.252 

0.5956 

0.308 

0.5834 

0.409 

0.5572 

0.464 

0.5480 

0.486 

0.5425 

0.495 

0.5389 

0.498  (saturated) 

0.5377 

(Rothmund  and  Wilsmore,  Z.  phys.  Ch.  1902, 
40.  619.) 

100  g..  95%  formic  add  dissolve  dQJi  g. 
Kt80«  U-^V.  (Aschan,  Ch.  Ztg.  1913,  87. 
1117.)  . 


Chloral  hydrate 


Glycerol 


Mannitol 


8.96 
13.36 
20.34 
24.15 
33.73 
40.40 
43.52 
50.18 
57.22 
67.94 
78.18 
98.28 


3.20 

5.82 

8.35 

11.26 

14.30 

17.^- 

uitized  by  ^ 


8.87 
7.69 
6.47 
5.83 
4.44 
3.65 
3.38 
2.69 
2.07 
1.53 
0.98 
0.73 


^(f< 


10.32 

10.07 

9.61 

9.19 

8.66 


89.48 
88.30 
87.24 
85.98 
84.09 
82.78 
82.08 
77.67 
72.12 
63.62 
55.88 
30.72 


87.82 
81.33 
72.74 
64.34 
53.26 
43.95 
24.09 


3.16 

9.67 

9.89 

7.69 

18.47 

5.74 

32.11 

3.57 

49.03 

1.83 

6.44 

9.13 

9.09 

8.41 

12.38 

7.79 

13.20 

7.31 

22.07 

5.88 

33.15 

4.54 

44.40 

3.36 

47.30 

2.92 

62.82 

2.00 

70.28 

1.75 

80.36 

1.40 

85.26 

1.08 

87.17 
82.53 
75.79 
64.32 
49.14 


84.43 
82.50 
79.83 
79.49 
72.05 
62.31 
52.24 
49.78 
35.18 
27.97 
18.24 
13.66 


l(L 


82.17 
78.95 
73.19 
70.02 
61.83 
55.95 
53.10 
47.13 
40.71 
30.53 
20.84 
0.99 


86.48 
84.11 
82.04 
79.55 
77.04 
74.43 


1008 


SULPHATE,  POTASSroM  HYDROGEN 


Solubility  in  organic  substanoes+Aq  at  26**. — 
Continited. 


Compomtion  of  the  solutiona 

Organic  subst&nce 

%  organic 
substance 

%KiS04 

%H,0 

Sucrose 

9.56 

9.65 

80.79 

18.55 

8.65 

72.80 

28.16 

7.42 

64.42 

37.24 

6.35 

56.41 

47.55 

5.21 

47.24 

57.00 

4.24 

38.76 

Acetone 

4.92 

7.20 

87.88 

10.06 

5.02 

84.92 

16.23 

2.96 

80.81 

24.31 

1.50 

74.19 

37.19 

0.47 

62.34 

46.29 

0.20 

53.51 

62.40 

0.03 

37.57 

(Fox  and  Gage,  Chem.  Soc.  1910,  97.  381.) 

.  Sol.  in  76  pts.  glycerine  of  1.225  ap.  gr.  at 
ordinary  temp.    (Vogel,  N.  Repert.  16.  557.) 

Insol.  in  aoetone.  (Krug  and  M'Elroy; 
Eidman,  C.  C.  1899,  II.  1014.) 

Insol.  in  CSi.  (Arctowski,  Z.  anorg.  1894, 
6.257);  beneonitrile.  (Naumann,  B.  1914, 
47.  1370);  methyl  acetate.  (Naumann,  B. 
1909.  42,  3790);  ethyl  acetate.  (Naumann. 
B.  1904,  S7.  3602.) 

100  g.  H/)  dissolve  104  g.  KsSO4+219.0 
g.  sugar  at  31.25"*,  or  100  g.  sat.  solution  con- 
tain 3.8  g.  K,S04-|-66.74  g.  sugar.  (Kdhler, 
Z.  Ver.  Zuckerind.  1897,  47.  447.) 

Min.  Olaserite, 

-I- J^HjO.  100.  pts.  HiO  dissolve  9.82  pts. 
(Ogier,  C.  R.  82.  1055.) 

Tnpotassittm  hydrogen  sulphate,  KtH(S04)i. 
Sol.  in  H^. 

Potuehnn  hydrogen  sulphate,  EHSO4. 
1.07  pts.  KHSO4  ( - 1  pt.  KAO,)  disBolve: 
at    0"*  in  2.95  pts.  HsO. 
"    20*  "2.08       " 
"    40*  "1.69       " 
"lOO*  "0.88       " 
(Kremen,  Fogg.  92. 497.) 

Sp.  gr.  of  KHS04H-Aq  at  15°  containing: 
6  10  15  %  KH8O4, 

1.0354    1.0726    1.1116 

20  25  27%   KHSO4. 

1.1516    1.1920    1.2110 
(Kohliiausoh,  W.  Ann.  1879. 1.) 

Sat.  solution  boils  at  105.5''  (Griffiths); 
108**  (Kremers). 

Alcohol  dissolves  out  HsSO^. 

KtS04  crystallises  from   dilute  solutions. 

100  g.  95%  formic  add  dissolve  14.6  g. 
KHSO4  at  19.3*.  (Aschan,  Ch.  Ztg.  1913,  87. 
1117.) 


(Naumann  B. 
(Senderais, 


Insol.  in  methyl  acetate. 
1909j  42.  3790.) 

Mm.  MiainUe. 

H-5MH,0.  DeUquescent. 
BuU.  Soc.  (3)  2.  278.) 

Potassium  dihydxogen  sulphate,  KJSLtiBO^t, 
Sol.  in  H2O.    (PhilUps,  PhH.  Mag.  I.  429.) 
Composition  is  4KiO,  780i-|-3HA  accord- 
ing to  Berthelot  (A.  ch.  (4)  80.  442). 

Potassium  (rihydrogen  sulphate,  KHt(80|}s. 

Sol.   in   HiO   with   rise   of   temperature. 
(Schult*.  Pogg.  188.  137.) 
H-lMHjO.    (LescoBur,  C.  R.  78.  1044.) 

Potassium  disulphate  (;>yro6ulphate),  KAO7. 

When  dissolved  in  exactly  the  neceasary 
amount  of  hot  HiO  for  solution,  it  crystalliaes 
on  cooling  without  decomp.  l^eoomp.  by 
excess  of  HjO.    (Jacquelain,  A.  ch.  7a  311.) 

Insol.  in  methyl  acetate.  (Naumann.  B. 
1909.  42.  3790.) 

Potassium  hydrogen  disulphate,  KH8/>t. 

Sol.  in  fuming  HtS04  without  deoompo«- 
tion. 

Potassium  octosulphate,  K  AOu. 
Decomp.  by  HjO.    (Weber.) 

Potassium  praseodmhmi  sulphate,  3Ka80«, 
Pl-i(S04),+HA 

SI.  sol.  in  Hrf>. 

Sol.  in  cone.  Ha  and  HNO,.  (VonScheele 
Z.  anorg.  1898,  18.  358.) 

Potassium  rhodium  sulphate,  3KsS04, 
Rhi(S04)i. 
Does  not  exist.    (Leidi^,  C.  R.  107.  234.) 
K,S04,  Rh,(S04).-f24HiO.     Vor  sot  in 

H,0.    (Picdm,  Z.  anorg.  1901,  27.  66.) 

Pottsaium  samarium  sulphate.  9E^304. 
2Sm,(S04),H-3Hrf). 

SI.  sol.  in  H«0. 

SI.  sol.  in  sat.  K,S04+Aq. 

1  1.  sat.  K,S04+Aq  dissolves  0.5  g.  Sm^O*. 
(Qeve,  BuU.  Soc.  (2)  48.  166.) 

Potassium  scandium  sulphate,  ZKSO4, 

Sc,(S04),. 

Very  slowly  sol.  in  cold,  more  easily  sol 
in  warm  H,0.    Insol.  in  sat.  K^4-f  Aq. 

Sol.  in  H,0  and  in  dil.  K,S04+Aq.  (M«rer, 
Z.  anora.  1914,  86.  279.) 

2K,S04,  Sc,(S04),.  Sol.  in  K,S04+Aq. 
(Cleve.) 

Does  not  exist.    (Nilson.) 

Potassium  sodium  sulphate,  8Ki80^  Na^BOc. 

100  pts.  HiO  dissolve  40.8  pts.  at  103.5*. 
(Penny,  Phil.  Mag.  (4)  10.  401.) 

5K^4,  Na,804.  100  pts.  H^Q  at  100" 
dissolve  25  pts.  ;  at  12.r,  10.1  pttf.  ;  at  4.4*. 
9.2  pts.     (Gladstone,  Chem.  Soc.  6.  111.) 
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Potustum  stroatittm  tulpluite,  KtSrs(S04)s. 

Decomp.     by     (NH4)iCX)i+Aq.       (Rose. 
Poffi.  W.  604.) 
KiSOi,  SrS04.    This  is  the  only  double 
salt    formed    from  these  two   components 
between  0*  and  IW. 

100  pts  of  the  sat.  solution  in  equilibrium 
with  8rS04  and  the  double  salt  contain  at: 
17.5**      SO*'       76**      lOO** 
1.27      1.88     2.71     3.9  pts.  K,S04. 
(Barre,  C.  R.  1909, 149.  292.) 

Potassium  teUurium  sulphate,  KHSO4, 2TeOt, 
SO,H-2H,0. 
(MeUner,  A.  ch.  1898,  (7)  15.  203.) 

Potassium  terbium  sulphate. 

Easily  sol.  in  H,0.  SI,  sol.  in  K,S044-Aq. 
(Delafontaine,  Zeit.  Chem.  (2)  2.  230.) 

Potassium  tfaallic  sulphate,  KTl<S04)s+ 
4H,0. 

Decomp.  by  H2O.  (Fortini,  Gaw.  ch. 
it.  1905,  35.  (2)  453.) 

2K,0,  T1,0,,  4SO..  Insol.  in  H,0.  Very 
difficultly  sol.  in  warm  dil.  HtS04+Aq. 
(Strecker,   A.   185.  207.) 

Potasshm  thorium  sulphate,  KsS04,  Th(S04)s 
+4H,0. 

Sol.  in  hot  H2O  containing  a  few  drops 
HCl.   (Barre,  A  ch.  1911,  (8)  24.  227.) 

2K^S04;  Th(S04)a+2HiO.  Slowly  sol.  in 
cold,  easilv  and  abundantly  in  hot  H2O, 
and  is  gitufually  decomp.  by  boiling.  Easily 
sol.  in  acids.   Insol.  in  alcohol.     (Berzelius.) 

3.5K,S04,  Th(S04)i.  Insol.  m  K,S04+Aq 
of  oonTentrations  above  4.5%.    (Barre.) 

4K,S04,   Th(S04)»-f2H^.      (Chydenius.) 

Potassium  tin  (stamious)  sulphate,  K1SO4, 
SnS04. 
(Marignac.) 

Potassium  tin  (stannic)  sulphate,  KsSn(S04)i. 

Easily  sol.  in  HsO  with  decomp. 

Sol.  m  HCl.  (Weinland,  Z.  anorg.  1907, 
54.250.) 

PotMsium  tin  (stannous)  sulphate  chloride, 
4K1SO4,  4SnS04,  SnCls. 
Can  be  recrystallised  from  HiO.     (Marig- 
nac, Ann.  Min.  (5)  18.  62.) 

Potassium  titanium  sulphate,  K1SO4,  Ti(S04)t 
-|-3Hrf). 

Difficultly  sol.  in  H/)  or  HCl+Aq.  De- 
comp. by  much  H2O.  (Wallace,  Fogg.  102. 
453.) 

Potasshnn  tftan?!  sulphate,  2KtS04,  3TiO, 
8O4+10H,O. 
Very  sol.  in  HiO  with  decomp.    Insol.  in 
oonc.  H1SO4.     (Rosenheim,  Z.  anorg.  1901, 
M.251. 


K,S04,  TiOJ304+7H,0.  Very  hygro- 
scopic and  sol.  in  HsO.  (MazzucheUi  and 
Pontanelli,  C.  C.  1909,  II.  420.) 

K,S04,(TiO)S04.    (Spence,  C.  C.  1901,  II. 

747.) 

Potassium  uranous  sulphate,  E1SO4,  U(S04)t 

Very  si.  sol.  in  H1O.    (Rammelsberg.) 

Potassium  uranyl  sulphate,  K1SO4,  (U0s)S04 
-i-2H,0. 

Sol.  in  9  pts.  H|0  at  22"  and  in  0.51  pt.  at 
100**.  Insol.  in  alcohol.  (Ebehnen,  A.  ch. 
(3)  5.  211.) 

100  pts.  of  aqueous  solution  sat.  at  25** 
contain  10.5  pts.  salt;  at  70.5"*  contain  23.93 
pts.  salt.    (Rimbach,  B.  1904,  S7.  478.) 

-|-3H,0.  (de  Coninck,  Chem.  Soc.  1905, 
88.  (2)  394. 

2K^4,  (UO,)S04+2HiO.  Decomp.  by 
H,0. 

Cannot  be  cryst.  from  rather  cone.  HjS04, 
as  it  is  completely  decomp.  by  it.  (Rimbach, 
B.  1905,  38.  1572.) 

KA  2UO3,  3S0..  Ppt.  Identical  with 
UOj,  OK,  SO,H  of  SgheUer,  (A.  1867,  144. 
238.)    (Kohlschtttter,  A.,  1900,  811.  11.) 

2K,S04,  3(UO,)S04+HiO.     Sol.  in  H,Cf3^ 
Insol.  in  alcohol.    (BerzeUus.) 

Does  not  exist.    (Ebelmen.) 

Potassium  vanadium  sulphate,  K2O.  VsOi, 
2SO,+6H,0  =K(VO,)SO4+3H,0. 

(Friedheim.  B.  24.  1183.) 

=  KVO,,  K,S04,  VtOi,  2SO,-f9HiO  of 
Mttnzing  (BferUn,  Dissert.  1889), 

K,S04,  VS04+6H,0.  Sol.  in  H,0.  (Pic- 
cini.  Z.  anorg.  1902.  82.  61.) 

KiV,(S04)4+24H,0.  100  pts.  HiO  dis- 
solve 198.4  pts.  salt,  at  10**.  Sp.  gr.  of  sat. 
solution  at  4*'/20°  =  1.782.  (Piccmi,  Z.  anorg. 
1897, 13.  446.) 

Potassium  vanadyl  sulphate, 
K,S04,  (V0),(S04),. 

Very  slowly  sol.  in  H^O,  still  less  sol.  in  dil. 
alcohol.    (Gerland.) 

K,S04,  VOS04+3H,0.   Easily  sol.  in  HjO. 

Sol.  in  alcohol -hconc.  H1SO4.  (Koppel, 
Z.  anorg.  1903,  85,  178.) 

K,S04.  2VOSO4.  Very  hygroscopic.  Very 
sol.  in  H2O  but  goes  mto  solution  slowly. 
(Koppel  and  Behrendt,   B.    1901.  34.  3935.) 

Easily  sol.  in  H|0.  (Koppel,  Z.  anorg. 
1903,  35.  174.) 

Sol.  in  16  pts.  cold  HsO,  and  in  10  pts.  sat. 
K2S04+Aq,  and  more  abundantly  if  the  latter 
solution  contains  anmionium  salts  or  free 
acid.    (Berlin.) 


3K,S04.  2Y,(S04)^, 


igitized. 


sat. 
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KtS04+A(|  dissolve  an  amount  of  this  salt 
corresponding  to  4.685  g.  Y|Of.    (Cleve.) 

Potesshim  zinc  sulpluite,  KsSOi^  ZnS04+ 
6Hrf). 

Sol.  in  5  pts.  cold  IlgO.  (Buchols.  N.  J.  Pharm.  f . 
2.  26.) 

100  pts.  H|0  diasoive  at: 
0*     10*    16*    26*    36* 
12.6   18.7  22.5  28.8  39.9  pts.  hydrous  salt, 

45*    50*    58*    65*    70* 
51.2  54.0  67j6  81.3   87.9  pts.  hydrous  salt. 
(Tobler,  A.  96. 193.) 

100  pts.  HfO  at  15^  dissolve  14.8  pts.  K,S04, 
ZnS04+6HsO;  sp.  gr.  of  sat.  HtO  solution  at 
15** -1.0939.    (8char,A.   109.326.) 

1  1.  HfO  dissolves  131.9  g.  anhydrous 
salt  at  25^  (Locke,  Am.  Ch.  J.  1902,  27. 
459.) 

Potesshim  zircooitim  sulphate,  2KtO,  6ZrOt. 
7SO,-f-9Hrf). 

Decomp.  by  HtO.   • 

3K,0,  3ZrOi,  780.-f-9H,0.    Insol.  in  H,0. 

Zr,0,(KS04)i4-8HtO.  Ppt.  (Rosenheim, 
B.  1905,  88.  815.) 


Potesshim  sulphate  vanadate. 

Very   difficultly  sol.  in   HtO. 
alcohol.    (Berselius.) 


Insol.   in 


Potassium  sulphate  antimony  (rifluoride. 

See  Antimony  (rifluoride  potsssium  sul- 
phate. 

Praseodymium  sulphate,  basic,  (PK))iS04. 

Insol.  in  H|0.  (Matignon,  C.  R.  1902, 
184.660.) 

Insol.  in  HiO.  Nearly  insol.  in  dil.  acids. 
(Wtthler,  B.  1913,  46.  1730.) 

Praseodymium  sulphate,  Prt(S04)i. 

Sol.  in  HfO;  very  hydroscopic.  23.64  pts. 
are  sol.  in  100  pts.  HtO  at  O""  and  17.7  pts.  at 
20**.  (von  Scheele,  Z.  anorg.  1898,  18.  357- 
358.) 

-f-5H,0.  Sol.  in  H,0.  (von  ScheelQ,  Z. 
anorg.  1898, 18.  357.) 

Difficultly  sol.  in  HiO.  (Kraus,  Zeit. 
Kryst.  1901,  34.  400.) 

1.50  pts.  Pri(S04)»  are  sol.  in  100  pts.  HtO 
at  85'';  1.45  pts.  at  90**;  and  1.02  pts.  at  95^. 
(Muthmann  and  Rttlig.  B.  1898,  SI.  1729.) 

-hSHjO.  (Kraus,  Zeit.  Kryst.  1901,  84. 
406.) 

Sol.  in  HiO.  (von  Scheele,  Z.  anorg.  1898, 
18.357.) 


Solubility  in  HjO  at  t*. 

t" 

Pt».  Pp«(8O0i 

0 
18 
35 
55 
75 

19.79 
14.10 
10.31 
7.09 
4.13 

(Muthmann  and  ROlig,  B.  1898,  SL  1727.) 

-f-15HH|0.    Sol.  in  H,0.     (von  Scheele, 
Z.  anorg.  1898, 18.  357.) 

Praseodymium  hydrogen  sulphate,  Fr(80^i. 

(Brauner,  Z.  anorg.  1904,  88.  330.) 

Solubility  in  boilm^  cone.  H1SO4.     100  g. 

of  the  solution  oontam  1.02  g.  of  the  sod 

sulphate.    (Matignon,  C.  R.  1902,  184.  659. 


Radium  sulphate. 

Less  sol.  in  H|0  than  corresponding  Bi 
oomp.    (Curie,  Dissert.  1908.) 

Rhodium  sulphate,  Rht(S04)«+12HtO. 
Easily  sol.  in  HtO.    (Berselius.) 
SI.  sol.  in,  but  not  decomp.  by  HtO  when 

not  more  than  16  pts.  HtO  are  present  to  1 

pt.  salt.   Decomp.  by  hot  H|0  to — 
Rht(S04)s,  RhtOi.    Insol.  in  HtO.    (Leidi^. 

C.  R.107.234.) 

Rhodium    rubidium    sulphate,    Rhs(SOi)t 
RbJ304+24HtO. 

Sol.  in  HiO;  m.-pt.,  108-109*.     (Picdni. 
Z.  anorg.  1901,  87.  65.) 

Rhodhnn  thallium  ao^ihate,  Rhs(S04)i,  TUBO« 
+24H,0. 
Very  sol.  HiO.    (Piccini,  Z.  anorg.  1901, 
37.  69.). 

Rhodium  sodium  sulphate,  RhsNat(S04)4. 

Insol.  in  H1SO4  or  aqua  regia.     (Seobeit 
and  Kobbe,  B.  23.  2560.) 

Rubidium  sulphate,  RbJSOi. 

100  pts.  HiO  dissolve  42.4  pto.  at  10*. 
(Bunsen.) 

100  cc.  HiO  at  17-18**  dissolve  44.7  fr 
Rb,S04.    (Tutton,  Chem.  Soc.  1894, 68. 6323 
Sat.  RbiS04+Aq  contains  at: 
3*  20* 

27.4       32.5%  Rb.80«. 

3r        or        170' 
37.3       43.9       49.2%  RbtSOi. 
(fitaiti,  A.  ch.  1894,  (7)  2.  SW.) 
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Solubility  of  RbsSOi  in  HtO  at  f*. 


!•» 

C.RbiSOiperlOOg 

f 

g.RbiSO«perl00g. 

HiO 

solution 

HiO 

solution 

0 

36.4 

27.3 

60 

67.4 

40.3 

10 

42.6 

29.9 

70 

71.4 

41.7 

20 

48.2 

32.5 

80 

75.0 

42.9 

30 

63.5 

34.9 

90 

78.7 

44.0 

40 

58.5 

36.9 

100 

81.8 

45.0 

50 

63.1 

38.7 

102.4* 

82.6 

45.2 

*  B.-pt.  at  742.4  mm. 
(Berkeley,  calc.  by  Seidell,  Solubilities,  2nd 
Ed.,  p.  587.) 


S] 


(Er^a 


gr.  of  Rb,S04-hAq  sat.  at  10^-1.2978. 

nami,  Arch.  Pharm.  1894,  232.  16.) 

G.-equiv.  salt  perl,  at  18*-  0.501        1.01 

8p.gr.  6''/6*  1.05587   1.11047 

'^   18718*  1.05496   1.10896 

"     30730*  1.05433   1.10810 

G.-equiv.saltper}.atl8*-  2.043       3.168 
8p.gr.  676"  1.21888   1.33276 

"      18718*  1.21613    1.32912 

"     30730*  1.21443   1.32750 

(aausen,  W.  Ami.  1914,  (4)  44. 1071.) 

10  ccm.  of  sat.  RbtS04+ab8olute  HtS04 
contain  approx.  5.881  g.  Rb^04.  (Bergius, 
Z.phys.Ch.  1910,  72.355.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  acetone  (Naumann,  B.  1904, 
S7.  4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Ibiliidiiim  pj^osulpliAte,  RbsSsOr. 
Decomp.  by  HtO. 

Rnbidiiim  octoralphate,  RbiStOu. 
Decomp.  by  H|0.     (Weber,  B.  17.  2497.) 

Rublditiin  hydrogen  solpluite,  RbHSOi. 
Sol.  in  HtO. 

Itnbidiiim  tin  (stannic)  sulpluitei  Rb|Sn(S04)i. 
Decomp.  by  HiO.    Sol.  in  HCl.     (Wein- 
land,  Z.  anorg.  1907,  04.  25().) 

Rubidium  tlialUc  sulpluite,  RbTl(S04)t. 
(MarshaU,  C.  C.  1902»  II.  1089.) 
-f-4Hrf).     (Fortini,  Gaw.  ch.  it.  190?,  86. 

(2)  455.) 

Rnbidiiim  tiiorhim  sulpluite,  Rb|S04,  Th(S40)t 
+2H|0. 

81.  sol.  in  HiO.  (Manuelli,  Gass.  ch.  it. 
1903,  32.  (2)  523.) 

Rnbidiiim  titanium  solpluite,  RbsS04, 
Ti,(S04).+24H,0; 
Sol.  in  HiO  acidified  with  H»S04.     De- 
comp. in  neutral  aq.  solution.     (Piccini,  Z. 
anorg.  1898, 17.  3590 


Insol.  in  H|0.     Sol.  in  HCl.     Insol.  in 
HtS04.     Decomp.    by   boiling   with   cone.  . 
H,S04.    (St&hler,  B.  1905,  88.  2623.) 

Rubidium  uran)d  sulpluite,  RbtdJOt)  (S04)t+ 
2HsO. 
Somewhat  less  sol.  in  H/)  than  K  salt. 
(Rimbach,  B.  1904,  37.  479.) 

Rubidium  vanadium  sulphate,  RbtVt(S0«)4+ 
24HtO. 

0.177  gram  mols.  of  anhydrous  salt  are 
sol.  in  11.  HiO.  (Locke,  Am.  Ch.  J.  1901, 
26.  176.) 

Insol.  in  HiO. 

Insol.  in  H1SO4.  Decomp.  by  boiling  with 
cone.  HtS04. 

Sol.  in  HCl.     (St&hler,  B.  1905,  88.  3980.) 

100  pts.  H,0  dissolve  2.56  pts.  salt  at  10*. 
Sp.  CT.  of  solution  at  4^/20*^=1.915.  (Pic- 
cmi,  Z.  anorg.  1897, 13. 446.) 

Rubidium  zinc  sulphate,  RbsS04,  ZnS04+ 
6HtO. 

Sol.  in  H/).  (Bunsen  and  Kopp,  Pogg. 
113.  337.) 

1  1.  HtO  dissolves  101  g.  anhydrous  salt 
at  25*.    (Locke,  Am.  Ch.  J.  1902,  27.  459.) 

Rubidium  ziitonium  sulphate,  ZrtOi, 
(RbS04)i+15H,0. 
Ppt.    (Rosenheim,  B.  1905,  88.  815.) 

Ruthenic  sulphate,  Ru(S04)t. 

DeUquescent,  and  easily  sol.  in  HiO. 
(Claus,  A.  69.  246.) 

Samarium  sulphate,  basic,  (SmO)tS04. 

Insol.  in  HtO  and  in  cold  dil.  H1SO4. 
(Matignon,  C.  R.  1905, 141.  1231.) 

Samarium  sulphate,  Smt(S04)i+8HiO. 

Difficultly  sol.  in  H/). 

Much  less  sol.  than  Di,(S04)i+8H<0. 
(Cleve.) 

2.05  pts.  anhydrous  salt  are  sol.  in  100  pts. 
HtO  at  25*.  (Keyee  and  James,  J.  Am. 
Chem.  Soc.  1914,  86.  635.) 

100  g.  Smt(SC)4)»-hAq  sat.  at  25*  contain 
3.426  g.  anhvd.  Smt(S04)».  (Wirth,  Z.  anorg. 
1912,  76.  174.) 

Solubility  in  HtS04+Aq  at  25*. 
n=equiv.  g.  of  HtS04  in  1  1.  of  solvent. 
c=g  SmtOt  in  100  g.  of  solution. 
ci=g.  Sm,(S04)i  in  100  g.  of  solution. 


0 

0.1 
0.605 
1.1 


2.029 
2.038 
1.985 
1.821 


3.426 
3.441 
3.352 
3.075 


2.16 
6.175 
12.6 


1.43 

0.416 

0.0656 


2.416 

0.7025 

0.1107 


(Wirth,  Z.  anorg.  1912,  76.  17^J)e 
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Solubility 

in(NH4),S04+Aqat25^ 

It 

Ah 

8oKd  phase 

per 

n 

2.1 

0.3 

2.0 

0.8 

Sm,(S04)8 

2.8 

1.1 

1.5 

1.9 

X 

1.2 

2.7 

0.8 

7.4 

0.8 

9.5 

0.8 

8.7 

.0.8 
0.8 

18.8 
12.2 

SiD.(S04).,(NH4),S04,7H^ 

0.8 

12.3 

0.9 

32.5 

1.0 

46.3 

0.9 

40.3 

1.3 

77.5 

0.2 

77.2 

0.3 

77.3 

(NKU)^* 

0.6 

76.8 

Samartoiii  sodium  stilphate»  Sins(S04)a, 
Na,S04+2H,0. 

SI.  sol.  in  sat.  Na,S04+Aq.  (Qeve,  Bull. 
Soc.  (2)  43.  166.) 

2Sm,(S04)8,3Na«S04+6H,0.  Onlydcmble 
salt  formed  at  25**.  (Keyes  and  James,  J. 
Am.  Chem.  Soc.  1914,  36.  365.) 

Scandium  sulphate,  basic,  Sc20(S04)s. 
(Crookes,  Roy.  Soc.  Proc.  1908,  80.  A,  518.) 

Scandium  sulphate,  Scs(S04)i. 

Anhydr(m8,    Easily  sol.  in  HtO.     •♦ 

+2H,0. 

-|-5HjOj  54.61  g.  of  pentahydrate  are  sol. 
in  100  cc'  HjO  at  25**.  ( Wirth,  Z.  anorg.  1914, 
87.  10.) 

SolubUity  in  H,S04+Aq  at  25''. 


These  results  seem  to  indicate  that  there  is 
only  one  double  salt  formed  by  the  union  of 
Sm2(S04)3  with  Na2S04.  Formula  of  this 
salt  is  2Sm,(S04)8,  3Na,S04,  6H,0. 
(Keyes  and  James,  J.  Am.  Chem.  Soc.  1914, 
36.  635.) 

Samarium  hydrogen  sulphate,  Sm(H^4)s. 

SI.  sol.  in  HaO.     (Matignon,  C.  R.  1905, 
141.  1230.) 

Ppt.    (Brauner,  Z.  anorg.  1904,  38.  331.) 


HtSO«-fAq. 


(Keyes  and  James,  J.  Am.  Chem.  Soc.  1914, 
i6.  637.) 

Solubility  in  Na,S04+Aq  at  25^ 

h  ' 

^§S 

P^ 

Solid  phase 

ii 

00  ^, 

i^ 

0.1 

2.0 

Sm,(S04). 

0.5 

0.11 

(( 

1.9 

0.03 

2Sm,(S04),,  3Na,S04+6H,0 

'    6.44 

0.016 

7.00 

0.008 

{{ 

9.02 

0.016 

tt 

10.51 

0.012 

it 

11.48 

0.012 

a 

13.58 

0.010 

tt 

14.71 

0.010 

tt 

14.47 

0.009 

tt 

20.02 

0.012 

tt 

23.42 

0.012 

tt 

23.68 

0.018 

tt 

25.93 

0.015 

tt 

27.40 

0.011 

tt 

0.00 

0.5-n 

1.0-n 

4.86-n 

9.73-n 


g.  Sc.(S04)«  in 
100  g.  of  the  sohitloo 


28.52 
29.29 
19.87 
8.363 
1.315 


In  22.35-n  H,S04  the  solid  phase  b 
Scs(S04)s,  3H,S04  and  100  g.  sat.  solutioo 
contain  0.484  g.  Scs(S04)s. 

(Wirth,  Z.  anorg.  1914,  87.  10.) 

+6H1O.  Extremely  sol.  in  HjO,  but  not 
deliquescent. 

Scandium  hydrogen  sulphate,  Sct (804)1+ 
3H,0. 

(Wirth.) 

Scandium  sodium  sulphate,  Scs(S04)i, 
3Na,S04-hl2H,0. 

Sol.  in  HtO.    (aeve.) 

+  10HtO.  Sol.  in  HsO  and  in  excese  of 
Na8S04+Aq.  (Meyers,  Z.  anorg.  1914,  8ft. 
279.) 

Silver   (argentoaigentic)   sulphate,  Ag^* 

AgtS04+H,0. 

Gradually  sol.  in  cone,  but  not  attacked 

by  dU.,  HNOi-KAq.     Not  attacked  by  hot 

cone.  H,S04.     (Lea,  Sill.  Am.  J.  144.  322. t 

Silver  sulphate^  AgiS04. 

Sol.  in  200  pt8.  cold,  and  leas  Uuui  100  pu.  boilng 
H»0.     (Wittstein.) 

Sol.  in  88  pts.  boiling  HiO  (Schnwibart) ;  in  $7^ 
pU.  boiling  HtO  (Wensel):  in  68.85  pta.  HtO  mX  100* 
(Kremera).  _ 

100  pt«.  H^tO  at  15.5*  dissolve  1.15  pta.  Agj»^4 
(Ure's  Di  ct.) 

Sol.  in  160  pts.  HiO  at  18.75".    (Abl.)  ^ 

1 1.  H,0  dissolves  2.57  X 10  ^  g.-mol.  Ag,SO. 
at  25°.     (Drucker,  Z.  anorg.  1901,  Sa  362 

1  1.  H,0  dissolves  7.707  g.  AgjSO*  at  iT. 
(Euler,  Z.  phys.  Ch.  1904,  49.  314.) 

1  1.  HiO  dissolves  0.0267  mol.  Ag>904  »t 
25^    (Rothmund,  Z.  phys.  Ch.  1909.  «9. 539.» 

1  1.  H,0  dissolves  8.36  g.  Ag,804  at  25*. 
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(Hill  and  Simmons,  Z.  phys.  Ch.  1900,  67* 
603.) 

1  1.  Hfi  dissolves  8.344  g.  AgjSO*  at  25^ 
Sp.  gr.  of  solution"*  1.0052.  (Harkins,  J. 
Am.  Chem.  Soc.  1911,  88.  1812.) 

Solubility  in  HiO  at  t**. 


t© 

PU.  AgdBOi  in  100  pU.  of 

the  solution. 

14.5 

0.730 

33 

0.909 

51.5 

1.062 

^5 

1.237 

100 

1.393 

(Barre,  A.  ch.  1911,  (8)  84.  211.) 

More  sol.  in  HiS04+Aq  than  in  pure  HtO. 
Still  more  sol.  in  HN0|-|-Aq  and  still  more  in 
cone.  HjSO^,  from  which  it  is  pptd.  by  HjO. 
(Sdmaubart.) 

Solubility  in  HtS04-f  Aq  At  25**. 


HHiS04+Aq. 
Normality 


0.02 
0.04 
0.10 
0.20 


Solubility  of  Af^sSOi 
g.-mol.  per  btre 


2.60X10-* 
2.64X10-' 
2.71X10^« 
2.75  X10-* 


(Drucker,  Z.  anorg.  1901,  88.  362.) 

Solubility  of  AgtS04  in  acids +Aq  at  25**. 

C=  concentration  of  acid  in  acid-|-Aq  in 
milliequivalents  per  1. 

S= Solubility  of  AgiSO^  in  acid-f-Aq  in 
milliequivaJents  per  1. 


Acid 


HNO, 


H,S04 


0.0 
15.89 
31.78 
63.57 


0.0 

29.02 

58.02 

105.26 


S 


53.98 
59.86 
65.32 
75.90 


53.98 
54.88 
55.64 
56.82 


(Swan,  J.  Am. 

Chem.  Sjc.  19U,  88.  1814.) 

Solubility  in  HN0,4-Aq  at  25^ 

NormAtity  HNO« 

8p.  cr.  of  the 
solution 

g.  AgdB04 
dissolved  per  I. 

0.000 

1.0054 

8.350 

1.0046 

1.061 

34.086 

2.0452 

1.1069 

49.010 

4.017 

1 . 1871 

71.166 

4.209 

1.1956 

73.212 

5.564 

1.2456 

84.609 

8.487 

1.3326 

94.671 

-10.034 

1.3676 

90.806 

(Hill  and  Simmons,  Z.  phys.  Ch.  1909,  67. 
603. 

Sol.  in  NH/)H,  and  (NH4)2CO,-hAq. 


100  pts.  H/)  dissolve  0.58  pt.  at  IS**.  100 
pts.  (NH4)tS04-f-Aq  (15%)  diwolve  0.85  pt. 
AgjS04  at  18**.  Other  sulphates  have  little 
effect.    (Eder,  J.  pr>  (2)  17.  44.) 

Determinations  of  the  solubility  of  AgjS04 
in  (NH4)2S04  at  temp,  between  16.5**  and  100** 
show  that  no  double  salt  is  formed  by  these 
two  sulphates,  (fitard,  A.  ch.  1911,  (8)  84. 
221.) 


Solubility  of  Ag,S04  in  (NH4)iS04+Aq'. 
G.  per  100  g.  H,0. 


(NHOjSOi 

Ag,SO« 

(NH«),804 

AgS04 

Temp 

.-33* 

Tjirp 

-51« 

8.85 

1.101 

8.90 

1.362 

15.90 

1.331 

16.27 

1.680 

22.22 

1.500 

22.43 

1.887 

27.25 

1.585 

32.10 

2.061 

30.80 

1.619 

35.38 

2.095 

35.88 

1.627 

39.03 

2.082 

39.46 

1.600 

.42.37 

2.055 

43.22 

1.557 

45.05 

2.026 

Temp 

.-75' 

Temp. 

-100*» 

8.80 

1.758 

9.23 

2.221 

15.23 

2.155 

15.00 

2.626 

22.30 

2.490 

22.01 

3.075 

28.25 

2.734 

27.00 

3.325 

32.00 

2.823 

34.90 

3.663 

35.82 

2.889 

38.70 

3.772 

41.16 

2.929 

44.15 

3.854 

46.46 

2.902 

47.63 

3.867 

(Barre,  A.  ch.  1911,  (8)  84.  149,  202,  210.) 

Solubility  of  Ag,S04  in  K,S04  4-Aq. 
G.  per  100  g.  H,0. 


KjSO* 

AgS04 

K18O4 

AgiS04 

Temp 

-33" 

Temp 

-«•» 

3.22 

0.863 

3.20 

1.023 

5.62 

0.940 

5.61 

1.127 

8.37 

1.046 

8.40 

1.247 

10.41 

1.117 

10.55 

1.340 

11.80 

1.177 

13.16 

1.450 

►    14.37 

1.524 

Temp 

.-76* 

Temp. 

-100* 

3.12 

1.273 

3.23 

1.488 

5.73 

1.406 

5.60 

1.675 

8.43 

1.554 

8.45 

1.890 

10.55 

1.665 

11.30 

2.115 

13.17 

1.806 

15.07 

2.410 

17.06 

2.021 

18.58 

2.677 

(Barre,  A.  ch.  1911,.  (8)  84.  149,  202,  210 J 
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Solubility  in  KJ304+Aq  at  25*. 

MKiS04-|-Aq 
Normality 

Solubitity  of  Af  iSOi 
g.-mol.  per  Utre 

0.02 

2.46X10-* 

0.04 

2.36X10-* 

0.10 

2.31  X 10-* 

0.20 

2.32  X10-* 

(DruckeTj 

Z.  anorg.  1901,  28.  362.) 

Solubility  in  Na,S04+Aq  at  t**. 

AgiSOi  in 

Na^Oi  in 

t** 

100  pt8.  HiO 

100  ptB.  HiO 

14.5 

0.741 

5.278 

0.904 

10.103 

1.003 

13.045 

33 

0.972 

6.345 

1.150 

10.056 

1.320 

15.185 

1.448 

20.093 

1.548 

25.412 

1.570 

29.556 

1.549 

34.732 

1.462 

39.447 

1.199 

44.693 

0.932 

46.976 

51 

1.173 

5.407 

1.377 

10.116 

1.572 

15.146 

1.706 

20.247 

1.787 

26.196 

1.802 

29.230 

» — 

1.727 

34.625 

1.640 

39.302 

1.188 

42.914 

0.882 

44.464 

75 

1.458 

5.368 

1.697 

9.813 

.  „    1.934 

15.260 

2.075 

19.978 

2.161 

25.556 

2.138 

29.662 

1.910 

35.278 

1.603 

38.944 

1.156 

41.365 

100 

1.651 

5.336 

2.012 

10.153 

2.«12 

15.532 

2.351 

25.451 

2.260 

29.714 

2.012 

34.718 

1.687 

38.635 

1.158 

40.160 

Up  to  33**,  the  solubility  of  AgjSO^  in 
NajS04+Aq  increases  with  the  concentration 
of  NaiSO^;  above  33**  the  solubility  of  Ag,S04 
ris^  to  a  maximum  at  a  certain  concentra- 
tion of  NaS04  dependent  on  the  temp.    The 


solubility  curves  for  various  t^np.  all  end  &t  & 
concentration  of  40%  Na^04/  that  is,  the 
mixed  crystals  formed  at  this  oonomtratioD 
are  equaliy  sol.  at  all  temp. 

(Barre,  C.  R.  1910,  16a  1323.) 


SolubiUty  in  Na,S04+Aq  at  t^ 

t* 

100  pts.  HiO  diflohre 

NaiBO* 

AciSOi 

18 

0.0 

0.766 

0.25 

0.712 

0.61 

0.6S2 

0.74 

0.675 

1.00 

0.665 

1.48 

0.670 

2.01 

0.673 

* 

2.50 

0.689 

3.04 

0.703 

4.00 

0.736 

4.99 

0.768 

10.10 

0.932 

13.04 

1.028 

33 

0.0 

0.917 

0.25 

0.861 

0.51 

0.835 

0.75 

0.825 

0.98 

0.816 

1.50 

0.820 

2.01 

0.832 

2.48 

0.849 

3.00 

0.867 

51 

0.00 

1.081 

0.25 

1.032 

0.49 

1.010 

0.68 

0.000 

1.02 

0.995 

1.51 

1.002 

1.90 

1.017 

2.46 

1.034 

2.92 

1.053 

3.95 

1.103 

75 

0.00 

1.267 

0.20 

1.215 

0.47 

1.208 

0.80 

1.206 

0.98 

1.210 

1.52 

1.222 

1.96 

1.238 

2.50 

1.269 

2.98 

1.296 

4.08 

1.366 

100 

0.00 

1.401 

0.50 

1.341 

1.01 

1.363 

1.44 

1.382 

1.94 

1.418 

3.02 

1.4&4 

(Barre,  A.  ch.  1911,  (8)  %L  215.) 


SULPHATE  ACETYLIDE,  SILVER 


1015 


Solubility  in  salts +Aq  at  25"". 

C » concentration  of  salt  in  salt+Aq  in 
miUiequivalents  per  1. 

di  -sp.  KT.  2574*'  of  salt+Aq. 

S  » solubility  of  AgiS04  in  salt+Aq  ex- 
pressed in  miUiequivalents  per  1. 

d,-^.  gr.  25V4**  of  Ag,S04+salt+Aq. 


Salt 


none 


KNO, 


Mg(NO,), 


AgNO, 


K,S04 


MgSO* 


24.914 
49.774 
99.870 


24.764 
49.595 
99.460 


24.961 

49.86 

99.61 


25.024 
50.044 
100.0 
200.03 


20.22 
50.069 
100.04 
200.05 


0.9986 
1.0002 
1.0034 


0.9985 
0.9999 
1.0026 


1.0007 
1.0044 
1.0112 


0.9989 
1.0006 
1.0041 
1.0110 


0.9984 
1.0002 
1.0032 
1.0092 


8 


53.52 


57.70 
61.13 
67.93 


59.44 
64.32 
72.70 


39.09 
28.45 
16.96 


50.66 
49.35 
48.04 
48.30 


52.21 
50.93 
49.95 
49.60 


da 


1.0072 
1.0092 
1.0034 


1.0073 
1.0094 
1.0133 


1.0065 
1.0084 
1.0137 


1.0064 
1.0079 
1.0112 
1.0180 


1.0061 
1.0079 
1.0105 
1.0164 


(Harkins,  J.  Am.  Chem.  Soc.  1911,  88.  1813.) 


Solubility  of  AgjSOi  in  salts+Aq  at  25*. 

C» concentration  of  salt  in  salt+Aq  in 
miUiequivalents  per  1. 

8 » solubility  of  AgsS04  in  salt+Aq  in 
miUiequivalents  per  1. 


Smlt 

c 

8 

KHSO4 

0.0 

52.64 

105.26 

53.98 
52.18 
51.76 

K,804 

0.0 
27.18 
54.34 

53.98 
50.90 
49.30 

(Swan,  J.  Am.  Chem.  Soc.  1911,  88.  1814.) 

Deoomp.  by  alkali  thiosulphates+Aq. 
(HerscheU.) 

100  ocm.  A&S04+A^sH/}t+Aq  sat.  at 
17*  contain  3795  g.  A&SO4  and  8.30  g. 
AcCflH«Ot  and  solution  has  sp.  gr.- 1.0094. 
(Sikr,  C.  C.  1904, 1.  1316.) 

iDflol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898  90.  829.) 


Solubility  in  organic  compds.+Aq  at  25". 


Solvent 


Water 
0.5-N  Methyl  alcohol 

"  Ethyl  alcohol 

*'  Propyl  alcohol 

"  Tert.  amyl  alcohol 

•*  Acetone 

'*  Ether 

'*  Formaldehyde 

"  Glycol  • 

"  Glycerine 

"  Mannitol 

"  Glucose 

"  Sucrose 

"  Urea 

"  Dimethylp3rrone 

"  Urethane 

'*  Formamide 

"  Acetamide 

"  Acetonitrile 

•'  Glyoocoll 

"  Acetic  acid 

"  Phenol 

"  Chloral 

"  Methylal 

Methyl  acetate 


Mol.  A«^04  sol.  in 
1  litre 


0.0267 
0.0249 
0.0228 
0.0218 
0.0204 
0.0220 
0.0206 
0.0227 
0.0259 
0.0263 
0.0297 
0.0283 
0.0270 
0.0303 
0.0216 
0.0227 
0.0270 
0.0253 
0.0525 
0.0433 
0.0252 
0.0379 
0.0233 
0.0205 
0.0212 


(Rothmund,  Z.  phys.  Ch.  1909,  69.  539.) 

Insol.  in  methyl  acetate  (Bexold,  Dissert. 
1906;  Naumann,  B.  1909,  42.  3790); 
eth)rl  acetate.  (Naumann,  B.  1904. 87. 3601) ; 
liquid  methylainine.  (Franklin,  J.  Am.  Chem. 
Soc.  1906,  28.  1420);  acetone.  (Naumann, 
B.  1904,  87.  4329;  Eidmann,  C.  C.  1899,  U. 
1014.) 

Very  sol.  in  a  hot  mixture  of  HsS04  and 
monobrombencene,  less  sol.  in  cold.  (Couper, 
A.  ch.  (3)  62.  311.) 

Silv«r  hydrogen  solpluite,  AgHS04. 
Decomp.  by  H|0;  sol.  in  H,S04.     (Stas.) 
Ag,0,  3HA  4SO,+2H,0-AgH,(S04)i+ 

HiO.    As  above.    (Schulta,  Pogg.  188.  137.) 
2Ag,0,  3HA  5SO,+2H,O-Ag4H.(S04)i 

+2H1O.    As  above.    (Schults.) 

Silver  pyrosolpluite,  AgiSsOr. 
Decomp.  by  H,0.    (Weber,  B.,17.  2497.) 

saver  thallic  sulphate,  A|fri(S04)t. 
(Lepsius,  Chem.  Ztg.  1890.  1327.) 

Silver  tin  (etaimic)  sulphate,  AgiSn(S04)«+ 
dHsO. 
Ppt.     Decomp.   by  HtO.     Sol.   in  HCL 
(Wmland,  Z.  anorg.  1907,  84.  250.) 

Silver  sulphate  acetylide,  AgsS04,  2AgiCs. 
(PUmpton,  Proc.  Chem.  Soc.  1892,  8.  1 
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mkw  mtphatt  ammoiila,  AgiS04,  2NH,. 
C'ompletely  sol.  in  HjO.    (Rose,  Pogg.  SO. 

Ag^SC)*,  4NHi.  EasUy  sol.  in  Hrf)  or 
NHiOH+Aq  without  decomp.  (Mitsoher- 
lich.) 

Silver  sulpliAte  mercuric  oxide,  AgsSOi,  HgO. 
Insol.  in  HtO,  but  decomp.  even  in  the  cold. 
Sol.  in  HNOi  and  HjSO^.     (Finci,  Gaia.  ch. 
it.  1911,  41.  (2)  548.) 

Silver  sulpliAte  sulphide,  AgtSOi,  AgtS. 

Decomp.  by  hot  H|0  or  cold  HCl+Aq. 
Sol.  in  boiling  HNOi+Aq.  (Poleck  and 
ThQmmel,  B.  16.  2435.) 

Sodium  sulpliAte,  NaiSOi. 

Anhydrous. 

I  pt.  Na^Oi  is  sol.  in  7.367  pts.  HiO  at  15*"  (Gerlach) ; 
in  8.52  pts.  HiO  at  13.3^  (Poggendorf) :  in  10  pts.  HsO 
at  13*'.  and  in  3.3  pts.  HiO  at  62.2°  (Wensel). 

100  pts.  H>0  at  O*"  dissolve  5.155  pts.  NaiSOiCPfaff. 
A.  ft.  226):  at  100.6*'  dissolve  45.985  pts.  NaiSOi 
(Griffiths). 

See  below  for  further  data. 

-f-7HtO.    Efflorescent.    Insol.  in  alcohol. 

See  below  for  further  data. 

-hlOHjO. 

NaiSO4+10HsO  is  sol.  in  HtO  with  absorp- 
tion of  heat;  20  pts.  NatSOi+lOHjO  mixed 
with  100  pts.  H,0  at  12.5**  lower  the  tempera- 
ture 6.8^    (Rttdorff,  B.  2.  68.) 

Sol.  in  2.33  pts.  HiO  at  19**.  or  100  pts.  HiO  at  19** 
dissolve  42.8  pts.  NaaSO4+10HiO.  (Schiff.  A.  109. 
326.) 

100  pts.  HiO  dissolve  a  pts.  NatSOt  and  b  pts.  NasS6« 
+IOH1O  at  t". 


t« 

a 

b 

f 

a 

b 

0 

5.02 

12.17 

33.88 

50.04 

312.11 

11.67 

10.12 

26  38 

40.15 

48.78 

291.44 

13.30 

11.74 

31.33 

45.04 

47.81 

276.91 

17.91 

16.73 

48.28 

50.40 

46.82 

262.35 

25.05 

28.11 

99  48 

59.79 

45.42 

28:76 

37  35 

161.53 

70.61 

44.35 

30.75 

43  05 

215  77 

84.42 

42  96 

31.84 

47  37 

270.22 

103.17 

42.65 

32  73 

50.65 

322.12 

(Gay-Lussac.  A.  ch.  (2)  11.  312.) 

Maximum  solubility  is  at  33**  from  experiment  and 
theoretical  ponsiderationa.  At  this  temp.  NaiS04  + 
lOHiO  is  converted  into  NatSOi.     (Kopp,  A.  S4.  271.) 

100  pU.  HjO  at  t*  dissolve  pts.  NaiSO«+10HjO. 


Pts. 

Pt8. 

Pts. 

t" 

NaaSO* 

t" 

Na^SO* 

t« 

NatSO. 

+IOH1O 
11.39 

+10H.O 
294.04 

+10H,O 

2.5 

37.50 

75 

241.68 

7.5 

16.38 

13.76 

261  04 

81.25 

217.20 

12  5 

29.03 

50 

285.06 

87.50 

220.65 

18.75 

70.78 

58  25 

248  11 

93  75 

225.46 

25 

143.38 

62.5 

222.22 

100 

241  69 

31.25 

479  97 

68.75 

242.88 

(Brandes  and  Flrnhaber.  1SS4.) 


1  pt.  N^9O4+10HiO  is  sol.  in  6.1  pto.  HsO  st  7 
3.44  pts.  at  12.5<':  2.41  pts.  at  18.75^  and  1.724  ] 
at  2Cr.     (Karsten.) 

1  pt.  NatSOi+lOHsO  is  sol.  in  2.86  pts.  cold,  ud 
0.8  pt.  boiling  HsO  (Bersnuuin);  in  3  pts.  oold.  and 
0.5  pt.  boilingHsO  (Wittstein) ;  in  4  pts.  cold,  and  1  pt 
boiling  HsO  (Fourcroy);  in  3  pto.  HsO  at  18.75*  (Abl> 

100  pts.  HsO  dissolve  12.494  pU.  NasSO*  or  35  493 
pU.  Na^Oi+lOHsO  at  15^  and  sp.  gr.  of  solution" 
1.10647  (Michel  and  KrafFt,  A.  cb.  (3)  41.  478.) 

100  pts.  HsO  dissolve  39.4  pts.  cryst.  salt  at  15.5": 
80  pts.  cryst  salt  at  100^.    (Ure's  Diet.) 

100  pts.  H/)  dissolve  pts.  Na,S04  at  t^ 


0 
17.9 


Pts. 
NasSOi 


4.53 
16.28 


24.1 
33 


Pts. 

NaiSOi 


25.92 
50.81 


(Diacon,  J.  B.  1866.  61.) 

Solubility  of  NasS04  in  HjO  at  various  pr»- 
sures  and  temp.  Pts.  NasS04  contained 
in  100  pts.  sat.  NajSOi+Aq  at  A  pressure 
in  atmoe.  and  t''  are  given. 


A 

(f 

15* 

15.4* 

A 

30 
40 

15" 

1 
20 

4.40 
4.53 

11.32 

io:78 

11.4 
10.74 

10.05 
10.33 

(M5Uer,  Pogg.  117.  386.) 

The  solubility  of  Na,SO4-f-10H,O  increases 
with  the  temperature  from  0  to  34*.  At  34° 
and  above,  it  is  converted  into  the  anhydrous 
salt,  the  solubility  of  which  is  least  at  103. ir. 
which  Lb  the  boiling  p(Hnt  of  the  saturated 
solution,  and  increases  by  cooling  from  thst 
temp,  down  to  18-17**.  Below  the  latter 
temperature  the  anhydrous  salt  cannot  exist 
in  the  presence  of  Hit),  but  is  converted  into 
Na,S04  4-7H/),  or  Na,SO4+10H«O.  TV 
solubility  of  NajS04+7HiO  increases  with 
the  temperature  from  0-2S**,  and  at  27*  it  is 
converted  into  the  anhydrous  salt. 

Thus  there  are  two  different  rates  of  solu- 
bility for  Na»S04  for  temperatures  from 
0-18*,  three  different  rates  from  18-26*,  two 
from  26-34*,  and  only  one  above  34*. 

1.  By  heating  Na,SO44-10H/)  to  fusioo 
and  raising  the  heat  until  the  liquid  boik 
placing  in  a  dosed  vessel  and  cooling,  the 
greater  part  of  the  anhydrous  salt,  whiefa 
separates  out  on  heating,  redissohnes  on  cool- 
ing, and  the  amount  increases  as  the  temp 
faUs  until  18*  is  reached.  Below  18*  Xa,90« 
+7H,0  is  formed.  Saturated  Xa.SO.+Aq 
thus  obtained  contains  for  100  pts.  HO  at : 

18*        20*       25*       26* 
53.25    52.76    51.53    51.31  pts.  Na«S04. 

30*       33*       34*       36* 
50.37    49.71    49.53    49.27  pts.  Na^«. 

2.  By  allowing  the  boiling  saturated  solu- 
tion  free  fro§;|it^pdiBsolved  salt  to  cool  to  (f 
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with  exclusion  of  air  until  crystals  of  NasSOi 
-h7HjO  are  fonned,  then  removing  the 
greater  part  of  the  mother  liquor  with  a  warm 

Eipette,  and  warming  the  rest  of  the  mother 
quor  with  the  excess  of  crystals,  the  crystals 
dissolve  in  increasing  quantity  between  0^  and 
26-27®,  so  that  at  27**  the  solution  contains 
56  pts.  NatSO*  to  100  pts.  HtO.  The  remain- 
ing undissolved  crystals  of  NajS04+7H|0  be- 
gin to  melt  very  slowly  at  27**,  more  quickly 
at  higher  temperatures,  and  cause  the  separa- 
tion of  anhydrous  crusts,  and  thus  the 
strength  of  the  solution  is  gradually  lowered 
to  the  normal.  Saturated  solutions  prepared 
in  this  way  contain  for  100  pts.  HsO  at: 

0**  10*         13* 

19.62  30.49      34.27  pts.  Na^SO*, 

or  44.89      78.9       92.9  pto.  Na,S04+7H,0. 

15**         16**         17** 
37.43      38.73     39.99  pts.  Na,SO«, 
or  105.8      117.4      111.0  pto.  Na,S04+7H,0, 

18**         19**        20** 

41.63  43.35     44.73  pto.  NajSO*, 

or  124.6      133.0      140.0  pto.  Na,804+7H,0, 

25**         26** 

52.94     54.97  pto.  Na,S04. 
or  188.6     202.6  pto.  Na,S04+7H,0. 

3.  Solutions  obtained  by  shaking  HsO  with 
Na^3O4+10HtO  contain  for  100  pto.  HtO  at: 


55  pto.  NasS04  to  100  pto.  HjO  cannot  be 
obtained,  but  one  with  49.53  pto.  is  formed. 
(L6wel,  A.  ch.  (3)  49.  32.) 

4.  Solubility  of  anhydrous  salt.   Above  34**, 
100  pto.  H^  dissolve  at: 
36**      40**      45**      50** 
50J2     48.8     47.7     46.7 


60** 
45.3 

85** 
43.3 


65** 
44.8 

90** 
43.1 


70** 
44.4 

95** 
42.8 


0** 
6.02 
or  12.16 

18** 
16.80 
or  48.41 

26** 
30.00 
or  109.81 

33** 
60.76 
or  323.1 


15** 


13.20  pto.  Na,S04, 

35.96  pto.  Na,SO4+10H,O, 

25* 

28.00  pts.  Na,S04, 
98.48  pto.  Na,S04+10HiO, 


10** 
9.00 
23.04 

20** 
19.40 

68.85 

30® 

40.00  pto.  NasS04, 

184.1  pto.  NaiSO4+10HsO, 

34** 
55.0  pto.  Na,S04. 

412.2  pto.  Na,SO4+10H,O. 


At  34",  NaiSO4+10HiO  begins  to  melt  in 
ito  crystal  HfO.  As  long  as  there  is  a  con- 
siderable quantity  of  unchanged  crystals 
present,  the  solution  contains  55  pto.  Na2S04 
for  100  pto.  H|0,  but  as  the  hydrous  salt  de- 
creases in  amount  and  becomes  converted  into 
the  anhydrous  salt,  the  solution  becomes 
weaker  and  contains  only  49.53  pto.  NasS04 
for  100  pto.  HjO  after  warming  for  6  or  8  hours 
at  34**.  In  the  same  way  temporary  solutions 
can  be  obtained  at  36-40**  with  55-56  pto. 
NajS04  to  100  pto.  HjO,  but  this  amount 
sinks  to  the  normal  even  more  quickly  than 
at  34® 

Xa^4  dehydrated  at  100-150®,  after  the 
addition  of  V/rlH  pto.  HjO,  gives  a  solution 
between  0®  and  32®  of  the  same  strength  as 
Na,SO4+10HiO,  but  at  84®  a  solution  with 


76® 
44.0 

100® 

42.5 

(Mulder.) 


55® 

45.9  pto.  NasS04, 

80® 

43.7  pto.  Na,S04, 

103.5® 

42.2  pto.  NajSO*. 


Solubility  in  100  pto.  H,0  at  t®. 


aO 

Pts. 

«o 

PUH 

Pts. 

t" 

NaiSOi 

t 

NaiSOi 

t® 

Na,804 

0 

4.8 

35 

50.2 

70 

44.4 

1 

5.1 

36 

49.9 

71 

44.3 

2 

5.4 

37 

49.6 

72 

44.2 

3 

5.7 

38 

49.3 

73 

44.2 

4 

6.0 

39 

49.1 

74 

44.1 

5 

6.4 

40 

48.8 

75 

44.0 

6 

6.8 

41 

48.5 

76 

44.0 

7 

7.3 

42 

48.3 

77 

43.9 

8 

7.8 

43 

48.1 

78 

43.8 

9 

8.4 

44 

47.9 

79 

43.7 

10 

9.0 

45 

47.7 

80 

43.7 

11 

9.7 

46 

47.5 

81 

43.6 

12 

10.5 

47 

47.3 

82 

43.5 

13 

11.4 

48 

47.1 

83 

43.5 

14 

12.4 

49 

46.9 

84 

43.4 

15 

13.4 

50 

46.7 

85 

43.3 

16 

14.5 

51 

46.6 

86 

43.3 

17 

15.7 

52 

46.4 

87 

43.2 

18 

16.9 

53 

46.2 

88 

43.2 

19 

18.2 

54 

46.1 

89 

43.1 

20 

19.5 

55 

45.9 

90 

43.1 

21 

20.9 

56 

45.8 

91 

43.0 

22 

22.5 

57 

45.7 

92 

43.0 

23 

24.1 

58 

45.6 

93 

42.9 

24 

25.9 

59 

45.4 

94 

42.9 

25 

27.9 

60 

45.3 

95 

42.8 

26 

30.1 

61 

45.2 

96 

42.7 

27 

32.4 

62 

45.1 

97 

42.6 

28 

35.0 

63 

45.0 

98 

42.6 

29 

37.8 

64 

44.9 

99 

42.5 

30 

40.9 

65 

44.8 

100 

42.5 

31 

44.2 

66 

44.7 

101 

42.4 

32 

47.8 

67 

44.6 

102 

42.3 

32.75 

50.65 

68 

44.5 

103 

42.2 

33 

50.6 

69 

44.5 

103.5 

42.2 

34 

50.4 

(Mulder,  Scheik.  Verhandel.  1864.  123.) 


100  pto.  dissolve  at: 
0®        34®        100® 
5     78. 8(?)    42.7 


120® 
41.95  pto.  Na,S04, 


140®        160®        180®        230® 
42.0      42.9       44.25     46.4  pto.  Na,S04. 
(Tilden  and  Shenstone,  LpncL  S.^^Sop.  Proc. 


istone,  Lpnd.  R.  Soc. 
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Solubility  decreases  above  230**.    (£:tard, 
C.  R.  113.  864.) 

Sat.  NasS04+Aq  contains  at:     • 
O*       T      IS'*     24*     28*     30* 
4.1     6.2      9.9     19.3    25.2   29.5%  NaiSOi, 

49*     62"     83**     99**    134*  150* 
32.8   31.3   30.0    29.7    29.4   29.8%  NaiSO*, 

190*  240*  279*  320* 

^.9   30.0   24.5    17.8%NaiSO«. 

(£taid,  A.  oh.  1894,  (7)  2.  548.) 

Solubility  of  Na,S04  in  Hrf)  at  t*. 
G.  per  100  g.  HfO. 


t*» 

NaiSOi 

Sp.gr. 

f* 

Na,80« 

Sp.  «r. 

0.70 

4.71 

1.0432 

33.5 

49.39 

1.3307 

10.25 

9.21 

1.0802 

38.15 

48.47 

1.3229 

15.65 

14.07 

1.1150 

44.85 

47.49 

1.3136 

24.90 

27.67 

1.2067 

60.10 

45.22 

1.2918 

27.65 

34.05 

1.2459 

75.05 

43.59 

1.2728 

30.20 

41.78 

1.2894 

89.85 

42.67 

1.2571 

31.95 

47.98 

1.3230 

101.9* 

42.18 

1.2450 

•  B.-pt. 
(Berkeley,  Phil.  Trans.  Roy.  Soc.  1904,  208. 
A,  189.) 

Transition  point  from  NatSOi+lOHjO  to 
Na,S04=32.5*  (Berkeley);  32.383*.  (Rich- 
ards and  Churdiill,  Z.  phys.  Ch.  1899,  28. 
314.) 

100  g.  NatS04-l-Aq  sat.  at  15**  contain 
11.5  g.  anhydrous  NajSO*;  21.9  g.  at  25*. 
(SchreinemaJcers,  Arch.  N6er.  Sc.  1910,  (2) 
15.  81.) 

1  1.  NafS04+Aq  sat.  at  25*  contains  1.881 
mols.  NaiS04.  (Hera,  Z.  anorg.  1911,  70. 
127.) 

Solubility  in  H,0  at  t*. 


f* 

Mol.  %  NaaSOi 

62 

5.39 

70 

5.27 

72 

5.25 

80 

5.18 

120 

5.04 

190 

5.25 

192 

5.27 

208 

5.39 

241 

5.39 

250 

5.04 

279 

4.12 

319 

2.56 

252 

4.9 

310 

3.2 

340 

1.8 

365 

0.0 

(Wuite,  Z.  phys.  Ch.  1913,  86.  364.) 


Supersaturated  solutions  of  NaSOi  are 
easily  formed;  when  NaaS04+Aq  sat.  at  its 
b.-pt.  is  hermetically  sealed,  no  crystals  are 
deposited  on  cooling  (Ldwel).  Supenat. 
NasS04+Aq  may  also  be  obteuned  by  coolii^ 
hot  sat.  NatS04-4-Aq  in  flasks  loosely  stop- 
pered with  cotton  wool  (Schroeder,  A.  UN. 
45),  or  by  covering  the  containing  vessel  with 
a  glass  plate,  watch-glass,  card,  etc.,  or  br 
covering  the  liquid  itself  with  a  layer  of  oil, 
and  then  allowing  to  cool. 

Hot  Na^4+Aq  containing  1  pt.  H,0  to 
1  pt.  NasSO4+10HiO  does  not  crystallise  oo 
slowly  cooling  or  on  being  quickly  cooled  by 
immersion  in  cold  water,  it  it  is  contained 
in  a  barometer  tube  freed  from  air  by  boiling, 
or  in  an  exhausted  well-closed  vessel,  or  in  an 
open  vessel  with  a  layer  of  oil  of  turpentine 
on  it  (Gay-Lussac) ;  or  in  a  vessel  containing 
air,  either  well  stoppered  or  furnished  with  & 
loose  cover  (Schweigger) ;  or  in  an  open  venel 
under  a  bell  jar  fullof  air  and  closed  at  the 
bottom  with  a  water  joint;  or  in  open  bottles 
placed  in  a  quiet  situation:  or  in  an  <^xo 
^lass  enclosed  in  a  stopperea  vessel,  contain- 
mg  air  and  some  KOF  for  drying;  in  this  case 
NatSO4+10HtO  effloresces  from  the  solution, 
and  when  wae^ed  down  again  does  not  cause 
instant  cr3rstalli8ation,  but  redissolves. 

The  crystallisation  of  a  ablution  cooled  in 
this  way  may  often  be  brought  about  in- 
stantaneously, or  often  again  after  a  AorX 
time;  (1)  by  agitation,  when  the  solution  has 
been  cooled  in  an  open  vessel;  (2)  bv  aooess 
of  air  caused  by  opening  the  vessel,  the  ays- 
tallisation  taking  place  the  more  rapidly  the 
larger  the  opening.  In  this  case  the  crystalltt- 
ation  befi^  at  the  top,  where  the  solution,  the 
vessel,  and  the  air  come  in  contact;  when  a 
particle  of  dust  faUs  in  the  liquid  the  crystal- 
lisation begins  a  little  under  the  sur&ce. 
When  the  solution  has  been  cooled  in  vacuo,  t 
bubble  of  air,  hydrogen,  carbonic  add,  or 
nitrous  oxide  is  sufficient  to  set  up  the  (rvstal- 
iisation;  (3)  by  contact  with  a  solid  body. 
The  latter  do  not  cause  crysttdlisation  when 
cooled  in  contact  with  the  hquid.  not  (except- 
ing a  crystal  of  Na^4+10U^)  when  thev 
are  moistened  or  warmed  before  contact  witli 
the  solution. 

Supersat.  NajS04+Aq  is  brouf^t  to 
crystallisation  by  addition  of  a  crystal  of 
NatS04 + lOHiO,  or  an  isomorphous  substance 
as  Na,SeO4-f-10H,O,  or  Na,CrO4-hl0H30. 
Other  crystals,  as  NIgS04+7HtO,  etc*,  hare 
no  action.  (Thomson,  Chem.  Soc.  85.  199.) 
See  also  HarUey>  Jones  and  Hutdiinsoo, 
Chem.  Soc.  1908,  98.  825,  on  ''Spontaneow 
crystallisation  of  sodium  milphate  sohitioDSi" 
and  de  Cpppet  (A.  oh.  1907,  (8)  10.  457)  oo 
same  subject. 

A  more  extended  discussion  of  the  pheno- 
mena and  causes  of  supersaturation  is  not  con- 
sidered to  the  within  the  scope  of  this  work. 

Na^04+Aq  Mt.  «t  W  hM  ap.  sr.  1.10847  C 
and  Kraffi);  at  Ib^  luw  9p.  sr.  1.110  (StollMO; 
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has  m.  cr.   11162  (Stoiba);  at  10"  conUinB  20  pts.    gp.  gr.  of  NaiSO+Aq  at  24.8".       a~no.  of 
^."W'l  US9^(^^^f  (.uperaaturated?).  and  ha.  ^^  equivalent  tO  M  mol.  Wt.,  dissolved  in 

*    *  1000  g.  HiO;  b«sp.  gr.  if  a  is  NatS044- 


Sp.  gr.  of  NaiSO«+AQ  at  19.fi 

o 

Na^4 

8p.«r. 

Na&)4 

8p.gr. 

2.894 
5.589 
7.005 

1.0262 
1.0500 
1.0733 

10.538 
12.473 

1.0977 
1.1162 

(Kremen.  Pogg.  9f.  120.) 


Sp.gr.  of  Na»804+Aq. 

% 

NasCiOi 

8p.gr. 

NaJk)4 

8p.  gr. 

-hlOHiO 

+IOH1O 

1.262 

1.006 

13.744 

1.055 

2.522 

1.010 

14.975 

1.060 

3  780 

1.015 

16.203 

1.065 

5.035 

1.020 

17.426 

1.070 

6.288 

1.025 

18.645 

1.075 

7  538 

1.030 

19.860 

1  080 

8  786 

1.035 

21.071 

1.085 

ia.030 

1.040 

22  277 

1.090 

11.272 

1.045 

23.478 

1.095 

12.510 

1.050 

24.674 

1.100 

(Schmidt.  Pogg.  ISS.  132.) 
Sp.  gr.  of  Na,S04-f-Aq  at  19** 


%  Na*S04 
H-10H«0 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


8p.gr. 


1.0040 
1.0079 
1.0118 
1.0158 
1.0198 
1.0232 
1.0278 
1.0318 
1.0358 
1.0398 
1.0439 
1.0479 
1.0520 
1.0560 
1.0601 


%  NaiS04 
+IOH1O 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Sp.gr. 


1.0642 
1.0683 
1.0725 
1.0766 
1.0807 
1.0849 
1.0890 
1.0931 
1.0973 
1.1015 
1.1057 
1.1100 
1.1142 
1.1184 
1.1226 


(Schiflf,  A.  110.  70.) 
Sp.  gr.  of  Na,S04H-Aq  at  15**. 


% 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


8p.gr. 

if 
Na>S04 


8p.gr. 

if 
Na>S04 
+IOH1O 


1.0091 
1.0182 
1.0274 
1.0365 
1.0457 
1.0550 
1.0644 
1.0737 
1.0832 
1.0927 


1.004 
1.008 
1.013 
1.016 
1.020 
1.024 
1.028 
1.032 
1.036 
1.040 


8p.gr. 

if 
Na>S04 
+IOH1O 


1.044 
1.047 
1.052 
1.056 
1.060 
1.064 
1.069 
1.073 
1.077 
1.082 


% 


8p.gr. 

if 
NasS04 
4-IOHjO 


1.086 
1.090 
1.094 
1.098 
1.103 
1.107 
1.111 
1.116 
1.120 
1.125 


(Gerlach,  Z.  anal.  8.  287.) 


lOHiO,  H  mol.  wt.=«161;  c-sp.  gr.  if  a 
is  NatSOi,  H  mol.  wt.  =71. 


a 

b 

c 

a 

b 

c 

1 
2 
3 

1.054 
1.098 
1.134 

1.059 
1.114 
1.165 

4 
5 
6 

1.163 
1.188 
1.209 

1.213 

(Favre  and  Valson,  C.  R.  79.  968.) 
Sp.  gr.  of  Na,S04+Aq  at  18^ 

%  NaiBO* 

8p.gr. 

%  Na,804 

Sp.gr. 

5 
10 

1.0450 
1.0915 

15     ' 

1.1426 

(Kohlrausch,  W.  Ann.  1879.  1.) 

Sp.  gr.  of  NasSO^+Aq  at  20**  containing 
0.5  mol  Na,S04  to  100  mols.  HiO- 1.03466; 
1.0  mol.  Na,S04  to  100  mols.  H,0  =  1.06744. 
(Niool,  Phil.  Mag.  (5)  16.  122.) 

Sp.  gr.  of  NatSOj-f  Aq  at  25". 


Concentration  of  Na:S04 
+Aq 

Sp.  gr. 

1-nonnal 

Vr-      " 
V^      " 
V.        " 

1.0606 
1.0309 
1.0156 
1.0079 

'''^'a 


(Wagner,  Z.  ph^s.  Ch.  1890,  6.  39.) 

Sp.  gr.  at  16**/4**  of  NaiSOi+Aq  containing 
9.4043%  Na,S04- 1.08655.     (Schfinrock,  Z. 

8.  Ch.  1893, 11.  781.) 

ra,S04+Aq  containing  25.51%  Na,S04 
has  8p..gr.  20**/20**  =  1.2527.  Na,S04-f-Aq 
containing  10.14%  NasS04  has  sp.  a.  20720^ 
« 1.0938.  (Le  Blanc  and  Rohland7  Z.  phys. 
Ch.  1896,  19.  278.) 

Sp.  gr.  of  Na,S04-l-Aq  at  17.5**;  when  p» 
per  cent  strength  of  solution;  d» ob- 
served density;  and  w= volume  cone,  in 


gra,  per  cc. 


•(^-•) 


11  75 
JO  as 

H  .H4 
<i.762 
4  OL^ 

2,;i7r> 

1  8ig 
I  :m\ 

(}.r,204 
0  21>21 


1  1226 
11094 
]  0990 
1  0784 
I  OfiI5 

i  (mn 
1  ir2'2h 

I  02O4 
1  OKVi 
1.0109 

I  rm7 

I  OOH 


0  14652 
0  13043 

on  737 
f>  0!»2U 
0  07178 
0OI159 
i\  mi^58 
0  02423 
0  niK4Pf 

o.oiatvi 

0.00523 

0  002^ 


(Banies,  J.  pli^BjitiQkefiLiiBi) 
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B.-pt.  of  NajS04+Aq  containing  pte.  Na^4 
to  100  pts.  H/). 


Sp.  gr.  of  NafS04+Aq  at  20** 


Normality  of 
Na«S04+Aq 

%  Na.804 

Sp.  gr. 

0.97 
0.48 

12.36 
6.41 

1.1138 
1.0570 

(Forchheimer,  Z.  phys.  Ch.  1900,  84.  23.) 


Sp.  gr.  of  sat.  Na,S04,  10H,O+Aq  at  t^ 

f 

^.  of  1  ccm.  of 
the  solution 

100 1.  HK) 

diasolve  g. 

NaiS04  +  10HtO 

0 

1.040 

12.16 

5 

1.058 

10 

1.078 

21.04 

15 

1.109 

'35.96 

18 

1.137 

48.41 

20 

1.156 

58.35 

25 

1.209 

98.48 

26 

1.222 

109.81 

30 

1.287 

184.1 

33 

1.312 

323.1 

34 

1.317 

413.2 

35 

1.317 

(Tschernaj,  J.  Russ.  Phys.  Chem.  Soc.  1914, 
46.8.) 


Sp.  gr.  and  b.-pt.  of  NajSOi+Aq.  Na^Oi+Aq 
containing  P  pts.  Nai8O«+10HiO  for  every  100  pU. 
HiO  has  given  tp.  gr.  and  b.pt. 


p 

Sp.gr. 

B.-pt. 

P 

Sp.gr. 

B.-pt. 

1 

1.005 

100.5" 

16 

1.064 

101.25'> 

2 

1.008 

100.62 

17 

1.067 

101  25 

3 

1.014 

100.62 

18 

1.070 

101.37 

4 

1.020 

100.75 

19 

1  072 

101.37 

5 

1  021 

100.75 

20 

1.074 

101  37 

6 

1.028 

100.87 

21 

1.076 

101  37 

7 

1.030  . 

100  87 

22 

1.078 

101.5 

8 

1  032 

101  0 

23 

1.080 

101.5 

9 

1  036 

101.0 

24 

1  082 

101.5 

10 

1  040 

101.0 

25 

1  084 

101  5 

11 

1.043 

101.12 

26 

1.090 

101.5 

12 

1  050 

101.12 

27 

1.092 

101.63 

13 

1.055 

101.25 

28 

1.095 

101  63 

14 

1.060 

101.25 

29 

1.098 

101  63 

15 

1.062 

101  25 

30 

1   100 

101 . 75 

(Brandes  and  Gruner,  18ST.) 


Saturated  solution  boils  at  103.17**  (Ldwel), 
103.5**  (Mulder),  105**  (Kremers),  100.5* 
(Griffiths),  100.8*^  (Gerlach). 

Crust  forms  at  102.9**;  highest  temp.,  103.2**, 
and  solution  contains  43.9  pts.  NaiS04  to  100 
n.    (Gerlach,  Z.  anal.  26.  426.) 


B.-pt. 

Pts.Na,S04 

B..pt. 

Pt«.Na£0« 

100.5** 
101.0 
101.5 
102.0 

9.5 
18.0 
26.0 
33.0 

102.5'' 

103.0 

103.2 

39  0 
44.5 
46.7 

(Gerlach,  Z.  anal.  86.  430.) 

M.-pt.  of  Na,SO4+10H^=34°.    (TUden, 
Chem.  Soc.  46.  409.) 
Sol.  with  decomp.  in  HCl-fAq. 


Solubility  in  H,S04-hAq  at  25** 


1009  g.  of  the 

Solid  pfaaw 

Mols 
H1SO4 

Mols 
Nai804 

0.286 
0.338 
0.884 
1.576 
1.666 
2.611 

1.539 
1.671 
1.742 
2.256 
2.363 
2.437 
2.091 

Na,S04,  lOH^ 

n 

Na,S04,  10H,O-hNa,SO4 
Na,S044-Naai(S04), 

N8jI(804),+NaJI(S04).,  H,0 

(D'Ans,  Z.  anorg.  1906,  49.  356.) 


Solubility  of  NajSO*  in  H,S04-|-Aq  at  25. 


1000  g.  of  the  solution 

contain 

Solid  phaM 

Mol.  Na«S04 

Mol.  HaSOi 

1.55 

0.08 

Na,S04 

1.59 

0.147 

n 

1.85 

0.60 

Na,S04,  10H,() 

2.00 

0.763 

ii 

0.77 

4.23 

NaHSO*.  H*0 

0.47 

4.96 

t< 

0.32 

6.61 

Na,HS04 

0.305 

6.87 

" 

0.07 

7.18 

!S-a4I(S0.), 

0.79 

8.78 

** 

(D'Ans,  Z.  anorg.  1909,  61.  92.) 


10  ccm.  of  sat.  NatS04+ absolute  H«dO« 
contain  approx.  2.999  g.  NaaS04^  (Bergiu** 
Z.  phys.  Ch.  1910,  72.  3S®.0gie 
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SolubUity  in  H,S04+Aq  at  25^ 
Solid  Phase,  Na,SO4+10H2O. 


MiUimolD  H9SO4 
in  10  ocm. 

MilUmola  NaaSOi 
in  10  ccm. 

siio 
7.79 

18.81 
22.38 
24.65 

(Herz,  Z.  anorg.  1912,  78.  276.) 


Solubility  in  H,S04+Aq  at  25**. 


1000  g.  of  the 

solution  contain 

Solid  phaae 

Mob 

Mob 

SO> 

Na,S04 

5.91 

0.409 

NaH804 

6.30 

0.332 

" 

6.64 

0.297 

NaHS04+NaH.(804)i,  HjO 

6.90 

0.173 

NaH.(S04)«.  HK) 

7.36 

0.071 

•• 

•  7.74 

0.047 

*• 

7.82 

0.044 

** 

8.12 

0.037 

*• 

8.29' 

0.042 

" 

8.40 

0.046 

«• 

8.70 

0.076 

" 

8.86 

0.156 

** 

8.93 

0.259 

i« 

8.93 

0.269 

•• 

8.93 

0.273 

8.84 

0.527 

8.73 

0.681 

8.70 

0.808 

NaH.(S04)..  HK) 

8.62 

0.834 

metaatable  solutions 

8.62 

0.844 

8.61 

0.899 

8.87 

0.445 

NaHi(804)i,  HtO-fNa.S04, 
4.6H.8O4 

8.93 

0.437 

NaiS04.  4.5H.S04 

9.08 

0.394 

" 

9.36 

0.425 

Na.804.  4.6H,S04+NaH8i07 

9.18 

0.567 

NaHSiOr 

9.42 

0.728 

•* 

9.48 

0.760 

** 

9.55 

0.775 

" 

9.48 

0.953 

NaHSK)7+? 

9.85 

0.787 

? 

9.98 

0.908 

? 

(9.77) 

(1.03) 

Mctastable 

10.16 

0.797 

10.78 

0.302 

T 

(lyAns,  Z.  anorg.  1913,  80.  236.) 


81.  sol.  in  cone.  HCjHiO,.  (Ure'a  Diet.) 
Not  pptd.  by  addition  of  glaeial  HCtHiOs  to 
Nag904-hAq.    (Pereoi.) 


Solubility 

in  NaOH+Aq  at  25*'. 

1000  g.  of  the 

solution  contain 

SoUd  phase 

Mob 

Mob 

(NaOH)t 

NatS04 

0 

1.54 

Na,S04,  IOH2O 

0.074 

1.41 

« 

0.70 

1.08 

ft 

1.47 

0.90 

Na,S04,  10H,0-f  Na,S04 

2.02 

0.59 

Na,S04 

2.82 

0.24 

u 

3.52 

0.126 

n 

5.83 

0.013 

n 

6.62 

NaOH,  H/) 

(D'Ana  and.Schreiner,  Z.  anorg.  1910, 67. 437.) 

Sol.  in  sat.  NH4C1+Aq. 

Rap^idly  and  abundantly  sol.  in  sat.  KC1+ 
Aq  with  pptn.  of  K2SO4. 

Na«SO4-l-10H2O  is  sol.  in  sat.  NaCl+Aq 
without  pptn.  If  effloresced  NajSOi  is  used, 
a  ppt.  0/  NaCl  is  caused  at  first,  and  subse- 
quently of  NaaSO4+10H8O.    (Karsten.) 

Sol.  in  boiling  sat.  NaCl+Aq  with  pptn.  of 
NaCl,  but  from  cold  solutions  the  NajSOi 
separates  out  first.    (Vauquelin.) 

Less  sol.  in  NaCl  +Aq  than  in  HjO.  (Hunt, 
Am.  J.  Sci.  (2)  26.  368.) 

Solubility  in  NaCl-f  Aq  at  t**. 


10 


g.  NaCI  per 
100  g.  HsO 


g.  NaiS04  per 
100  g.  UtO 


0.00 

9.14 

4.28 

-6.42„ 

9.60 

4.76 

15.65 

3.99 

21.82 

3.97 

28.13 

4.15 

30.11 

4.34 

32.27 

4.59 

33.76 

4.75 

21.5 


25 


0.00 
9.05 
17.48 
20.41 
26.01 
26.53 
27.74 
31.25 
31.80 
32.10 
^.69 
34.08 
35.46 


COO 

2.74 

8.15 

19.86 

24.58 

31.21 


21.33 

15.48 

13.73 

13.62 

15.05 

14.44 

13.39 

10.64 

10.28 

8.43 

4.73 

2.77 

0.00 


28.74 
26.57 
23.15 
20.52 
14.86 
9.95 
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Solubility  in 

NaCl+Aq  at  t'^—CanHnued. 

f* 

g.  NaCl  per 

g.  Na^Oi  per 

100  g.H,0 

100  g.  H>0 

27 

0.00 

31.10 

2.66 

28.73 

5.29 

27.17 

7.90 

26.02 

16.13 

24.83 

18.91' 

21.39 

* 

19.64 

20.11 

20.77 

19.29 

32.33 

9.53 

30 

0.00 

39.70 

2.45 

38.25 

5.61 

36.50 

7,91 

35.96 

10.61 

31.64 

12.36 

29.87 

15.65 

25.02 

18.44 

21.30 

20.66 

19.06 

32.43 

9.06 

33 

0.00 

48.48 

1.22 

46.49 

1.99 

45.16 

2.64 

44.09 

3.47 

42.61 

12.14 

29.32 

21.87 

16.83 

32.84 

8.76 

33.99 

4.63 

34.77 

2.75 

35 

0.00 

47.94 

2.14 

43.75 

13.57 

26.26 

18.78 

19.74 

31.91 

8.28 

35.63 

0.00 

At  33°  and  above  the  values  represent  the 
solubilitv  of  Na,S04  in  NaCl+Aq.  At  10° 
the  solid  phase  in  contact  with  the  solution  is 
probably  NajSOi,  7H|0.  Between  17°  and 
33°  the  solid  phase  is  either  Na,S04,  lOHsO  or 
NajSOi.  An  inversion  of  NajSO^,  lOHiO  to 
NaiSOi  takes  place  at  various  temp,  below 
33°,  dependin)g  on  the  amount  of  NaCl  con- 
tained in  the  solution  in  contact  with  the 
solid  sodium  sulphate. 

(SeideU,  Am.  Ch.  I.  1902,  27.  55.) 


SolubUity  in  NaCl+Aq  at  15° 


CompodtioD  of  the 

■at.  solution 

Solid  Phaae 

%i^^ 

%  by  wt. 

NaCl 

11.5 

0 

Na,SO4+10H/) 

7.86 

5.42 

n 

5.87 

11.51 

ti 

5.23 

15.97 

K 

5.26 

21.03 

it 

5.64 

23.39 

Na,S04,  10H,0+Naa 

2.26 

25.21 

NaCl 

0 

26.3 

n 

(Schreinanakers  and  de  Baat,  Z.  phys.  CL 
1909,  e?.  554.) 


Sol.  in  sat.  NHiNOt+Aq.  (Margueritte, 
C.  R.  88.  307.) 

Soi.  in  sat.  KNOi+Aq  with  pptn.  after 
several  hours.    (Karsten.) 

Na,SO4+10HsO  is  sol.  in  sat.  NaNOt+Aq 
without  pptn.,  but  if  effloresced  Na^4  ■ 
used,  NaNOs  is  pptd.  at  first,  and  subse- 
quently Na,S04+7H,0. 

The  presence  of  CaS04  does  not  affect  the 
solubility  of  NasS04  in  HiO  to  any  great 
extent.  (BArre,  A.  ch.  1911,  (8)  K 
160.) 

More  sol.  in  K1SO4,  CuS04,  Mg^Ot+Aq. 
tham  in  H,0.     (PfafiL  A.  99.  226.) 

100  pts.  HiO  dissolve  20.7  pts.  CUSO4  and 
15.9  pts.  Na,S04.    (Rttdorff,  B.  6. 484.) 

Sol.  in  sat.  M^4,  K,804.  CuS04+Aq, 
but  if  more  NasS04  thian  can  be  disBotred  is 
added  to  the  CuS04+Aq,  a  large  quantttj  of 
a  double  sulphate  separates  out.    (Kantcn.) 

The  solubmty  of  NaiS04  in  KiSO«+Aq  hit 
been  determined  at  15°,  25°,  40°,  50°,  60°,  70* 
and  80°.  From  the  results  the  conchisaoD  ii 
drawn  that  sodium  and  potassium  aulphatw 
form  a  double  salt  of  the  formula  KtNa(BO«)t. 
(Okada,  Chem.  Soc.  1915. 106.  (2)  344.) 

See  also  under  CUSO4,  Nf  fl;Sp4,  and  K,SO«. 

Slowlv  but  abundantly  sol.  in  sat.  ZiiSO«+ 
Aq,  with  separation  of  a  double  salt  aftsr  t 
few  days. 


Solubility  of  ZnSO4.7Hrf)-f-Na^O4.10H/}  in 
100  g.  HfO  at  t°. 


f 

crminaZiiS04 

tnMmHmSO* 

0 
5 

40.305 
42.285 

7.905 
9.515 

(Koppel,  Z.  phys.  Ch.  1906,  O.  400.) 
See  also  under  Na«Zn(SO«)«+4H^. 
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SolubUity    of    NaiSO^+ThCSO*)!    at    16** 
SoUd  phase  Th(S04)j. 


Pta,  per  100  pte.  HiO     | 

Pta.  per  100  pta.  HiO 

N«,80« 

Th(804)t 

NasSOi 

ThOOO. 

1.094 

1.960 

2.84 

2.98 

4.11 

1.743 
2.387 
3.800 
3.962 
3.375 

5.79 

9.35 

12.24 

15.36 

2.136 
1.379 
1.169 
1.048 

(Barre,  C.  R.  1911, 150.  155.) 

Solubility  in  Na  acetate +Aq  at  25^ 
SoUd  phase,  NajSO^+lOHaO. 


Compo«itioii  of  the  tolutions 


%  Na  aoeUte 


0 

4.10 

7.71 

12.58 

16.26 

20.63 


%  NatSOi 


21.9 
17.72 
16.48 
13.50 
11.50 
8.10 


%^fO 


78.10 
78.18 
75.81 
73.92 
72.24 
71.27 


(Fox,  Chem.  Soc.  1909,  96.  888.) 


Insol.  in  liquid  NHs. 
J.  1898,  80.  829.) 


(Franklin,  Am.  Ch. 


Alcohol  precipitates  Na^Qi+lOHiO  from  the  cold 
■ftturated  aqueoua  tolution.     (Brandee  and  Fimhaber.) 

Inaol.  in  alcohol  of  from  0.817  to  0.90  ip.  gr.  (Kir- 
wmn.) 

1000  pu.  alcohol  of  0.872  ip.  gr.  disnive  0.7  pt. 
NaW90«  at  12.5-15**;  of  0.005  sp.  gr.  disnlve  3.8  pta. 
Ka«04  at  12.5-15". 

Inaol.  in  alcohol  of  0.83-0.85  ap.  gr.    (Anthon.) 

From  supersaturated  solution  in  alcohol, 
crirstals  with  7HsO  are  formed.  (Schiff,  A. 
106.11.) 

100  pts.  10%  alcohol  at  15**  contain  14.35 
pta.  Na,SO44-10H,O;  20%  alcohol  at  15** 
contain  5.6  pts.  NajSO^-f  10H,0: 40%  alcohol 
at  16*  contain  1 .3%  Na,S04 + lOHiO.  (Schiff, 
A.  118. 365.) 

Very  si.  sol.  in  abs.  alcohol  at  ord.  temp.; 
somewhat  more,  though  still  exceedln^y 
muingly,  sol.  in  abs.  alcohol  acidulated  with 
HsS04.    (Fresenius.) 

Alcohol  does  not  affect  crystal  HiO  of 
NaJ3O4-l-10H,O. 


SolubiUty  of  NaiS04 

in  alcohol -f-Aq  at  t**. 

♦o 

Al<v>knl 

g.  per  100  g.  aolution 

aolid  phaae 

HfO 

alcohol 

NaiSOi 

15 

0.7 

88.7 

0.0 

11.3 

Na,S04+10H,0 

9.2 

85.1 

8.6 

6.3 

it 

19.4 

78.6 

18.9 

2.9 

« 

39.7 

60.0 

39.5 

0.5 

<i 

58.9 

41.1 

58.8 

0.1 

tt 

72.0 

28.0 

72.0 

0.0 

tt        • 

0.0 

72.8 

0.0 

27.2 

Na,S04+7H<0 

11.2 

76.5 

9. '5 

14.0 

{* 

20.6 

74.3 

19.2 

6.5 

tt  » 

30.2 

68.4 

29.6 

2.0 

ti 

25 

0.0 

78.1 

0.0 

21.9 

Na,SO4+10H/> 

10.6 

78.5 

9.3 

12.2 

«( 

24.0 

72.8 

22.9 

4.3 

tt 

54.0 

45.6 

54.0 

0.4 

tt 

36 

0.0 

67.0 

0.0 

33.0 

Na,804 

8.8 

70.0 

6.8 

22.6 

tt 

12.8 

71.2 

10.5 

18.3 

it 

17.9 

71.1 

15.5 

13.4 

tt 

18.1 

71.0 

15.7 

13.3 

tt 

28.9 

66.5 

28.4 

5.1 

tt 

48.7 

50.9 

48.3 

0.8 

tt 

45 

0.0 

67.6 

0.0 

32.4 

•i 

9.0 

71.3 

7.1 

21.6 

tt 

14.5 

71.8 

12.1 

16.1 

tt 

20.6 

70.6 

18.4 

10.0 

tt 

31.0 

65.6 

29.5 

4.9 

tt 

Between  certain  concentrations  of  alcohol, 
the  liquid  separates  into  two  layers  at  25°, 
36**  and  45**,  of  the  following  composition. 


Lower  Layer 

f 

Jio 

alcohol 

Na^4 

h'^ 

aoohol 

Na^4 

25 

66.5 
68.1 
68.3 

27.3 
23.9 
23.1 

6.2 
8.0 

8.6 

67.4 
68.5 
68.3 

5.1 
6.0 
6.7 

27.5 
25.5 
25.0 

36 

57!7 
65.0 
68.1 

38^4 
28.3 
21.2 

3;9 

6.7 

10.7 

66.6 

68.8 
68.9 

4.1 

5^9 
9.4 

29.3 

25!3 
21.7 

45 

61.8 
65.8 
66.0 

32.9 
25.3 
24.0 

•5.3 

8.9 

10.0 

68!4 
68.6 

8.8 
10.1 

22.8 
21.3 

(de  Bruyn,  Z.  phys.  Ch.  1900,  S2.  101.) 
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Solubility  in  alcohol+Aq  at  25*'. 


Composition  of  the 
aat.  solution 

%by 
wt, 

%by 

wt. 

alcohol 

%by 

wt. 

NaiSO« 

Solid  phase 

63.41 
49.0 
46.6 
34.9 

34.84 
50.5 
53.0 
64.95 

1.75 

0.5 
0.4 
0.15 

Na,S04,  10H,O 

n 

Na,S04,  10H,O+Na,SO4 
Na,S04 

(Schreinemakers,  Z.  phys.  Ch.  1909,  67.  552.) 

Solubility  data  for  solution  of  NaCl  in  ethyl 
alcohol+Aq.  at  15**,  25**,  and  30**  are  Riven  by 
Schreinemakers  (Z.  phys.  Ch.  1909,  67.  556). 

Solubility  in  propyl  alcohol+Aq  at  20**. 


%  propyl 
alcohol 

g.  Na«S04 

per  100 
g.  solution 

^ifflf 

g.  Na>SO« 

per  100 
g.  solution 

42.20 
49.77 
55.65 

1.99 
1.15 
0.72 

56.57 
60.64 
62.81 

0.55 
0.44 
0.38 

(Linebarger,    Am.    Ch.    J.    1892,    14.    380.) 

Sol.  in  glycerine. 

Insoll  in  acetone.  (Naumann,  B.  1904  87. 
4329;  Eidmann,  C.  C.  1899.  II,  1014.); 
ben«onitrile.  (Naumann,  B.  1914,  47.  1370) 
methyl  acetate  (Naumann,  B.  1909,  42. 
7790);  ethvl  acetate.  (Naumann,  B.  1910,  48. 
314.) 

100  g.  H,0  dissolve  183.7  g.  sugar+30.5 
g.  Na^4  at  31.25**,  or  100  g.  sat.  solution, 
contain  52.2  g.  sugar  +  9.6  g.  NatS04. 
(Kdhler,  Z.  Ver.  Zuckerind,  1897,  47.  447. 

Min.  Anhydrous,  Thenardite.  +10HtO, 
MirabUite. 

Sodium  hydrogen  sulphate,  NaHS04. 

Not  deliquescent.  Very  sol.  in  H|0  with 
decomposition. 

Sol.  in  2  pts.  H»0  at  0**  (Link);  1  pt.  HaO 
at  100**  (Schubarth).  100  pte.  H^O  at  15.5** 
dissolve  92.72  pts.  Sol.  in  2  pts.  HiO  at 
18.75**  (Abl);  decomp.  by  alcohol. 

Insol.  in  liquid  NHa.  (Franklin,  Am.  Ch. 
J.  1898,  80.  829  ) 

+HiO.'  Deliquescent,  and  decomp.  by  the 
HjO  which  it  takes  up. 

NaH,(S04)i.    Decomp,  by  H^.    (SchulU.) 

Tnsodimn  hydrogen  sulphate,  NasH(S04)s. 
Sol.  in  H|0  with  decomp. 
+H,0.    (Rose.) 

Sodium  p^osulphate,  NasSiOr. 
Sol.  in  fuming  HsS04  without  decomp. 

Sodhmi  thallic  sulphate,  NasSO«,  Tls(S04)i. 
Sol.  in  H,0.    (Strecker,  A.  186.  207.) 


Sodium  thortam  sulphate,  NaiS04,  Th(804)i 
+6H,0. 

Sol.  in  H/).    100  pts.  cold  aat.  Na,S04+.\q 
dissolve  4  pts.  of  this  salt.    (Cleve.) 
See  also  under  NaiS04-f-ThS04. 

Sodium  titanium  Msguisulphate,  NasTit(S04)« 
-|-5H,0. 

Sol.  in  H/>.  (Spence,  Chem.  Soc.  1904, 
86.  (2)  412.) 

Insol.  in  alcohol.  (Knecht,  B.  1903,  88. 
169.) 


Sodium  titan)d  sulphate,  NasTi0t(S04}s+ 
lOHjO. 

Hygroscopic.  (Mazzuchelli  and  Pantanelli, 
C.  C.  1909,  II.  420.) 

Sodium  uran)d  sulphate,  Nas(UOs)(S04)s+ 
3H,0. 
(de  Coninck,  C.  C.  1906,  I.  919.) 

Sodhmi  vanadium  sulphate,  NasVi(S04)4+ 
24H,0. 
Very  sol.  in  HiO.    (Piccini,  Z.  anorg.  1897, 

18.444.) 

Sodium  vanad)d  sulphate,  NaiS04,  VO6O4+ 
4HaO. 

E^ily  sol.  in  H]0  and  alcohol  +  cone. 
H,S04.     (Koppel,  Z.  anorg.  1903,  86*  177.) 

Na,S04,  2V0S04-h2J^Hrf).  Slowly  90I. 
in  H2O. 

Can  be  cryst.  from  H,S04  at  100**.  (Kop- 
pel.) 

Sodhmi  yttrium  sulphate,  NasS04,  Y,(S04)8+ 
2H,0. 

Quite  sol.  in  HjO.    (Cleve.) 

The  only  double  salt  capable  of  existing 
at  25**.  (James  and  Holden,  J.  Am.  Qiem. 
Soc.  1913,  86.  562.) 

Sodium  zhic  sulphate,  Na^04,  ZnS04+ 
4H,0. 

Deliquescent  in  moist  air. 

Decomp.  into  constituents  on  dissolving  in 
H^.    (Graham,  Phil.  Mag.  18.  417.) 

Solubility  of  N»,Zn(S04)t -f-4H/)   in  100  g. 
HsO  at  t**. 


f 

grmmaZnSOi 

gmoM  N*iS04 

25 
30 
-^5 
40 

26.32 
26.475 
26.365 
26.68 

23.40 
23.445 
23.525 
23.63 

(Koppel,  Z.  phys.  Ch.  1905,  68.  400.) 
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Solubitity  of  Na,Zn(S04)i.4H,0+ZnS04. 
7H^  in  100  g.  H,0  at  t^ 


10 
15 
20 


gnma 
Zn804 


45.79 
48.81 
52.34 


fframa 


11.24 
10. 176 
8.625 


25 
30 
35 


56.155 

60.55 

65.25 


crami 
Nai804 


7.215 

6.34 

5.64 


(Koppel.) 

Solubility  of  Na,Zii(S04)t.4H,0-fZiiS04. 
6H^  in  100  g.  H,0  at  t^ 


38 
40 


ZnSOi 


66.64 
64.89 


grama  NaiSOi 


4.98 
4.71 


(Koppel.) 

Solubility    of    Na,Zn(S04)i.4H,0-fNa,S04. 
lOHjO  in  100  g.  H,0  at  t°. 


f 


10 
15 
20 
25 
30 


grama  Z11SO4 


43.495 

36.925 

28.77 

19.935 

10.67 


grama  NaiSOi 


12.35 

16.71 

21.98 

29.875 

42.515 


(Koppel.) 

Solubility     of     Na,Zn(S04)j.4H^+Na,S04 
(anhydroufl)  in  100  g.  HjO  at  t**. 


f 

grama  ZnSOi 

grama  NaiSO* 

35 
40 

8.725 
9.16 

46.61 
43.835 

(Koppel.) 

Sodlmn  sulphate  fluoride,  NaiS04,  NaF. 

Ciyst.  from  H*0  without  decomp.    (Mariir- 
nac,  Ann.  Min.  (5)  15.  236.) 

Bodinm  suliiluite  antfanony  ^rtfluoride. 
8e0  Antfanony  ^rtflnoride  eodhtm  tulphate. 

Strailiiiiii  lalpliate,  81GO4. 
Very  sL  aol.  in  oold«  and  still  lees  in  boiline 

1  1.  H*0  at  11-15^  dissolves  0.066 


T  ^^S^**?"^*  ^  P^- ^«^-    (Schweitwr, 
«l.  D.  1977.  1054.) 

Calculated  from  electrical  conductivity  of 
the  solution,  SrS04  is  sol.  in  10,070  pts.  HjO 
at  16.r  and  ia090  pts.  at  20.1^  (HoUeman. 
Z.  phys.  Ch.  12.  131 )  ^^' 

1 1.  H^  dissolves  107  mg.  Sr604  at  18**  and 
not  much  more  at  hMcher  temp.  (Komrausch 
and  Rose,  Z.  phys.  Ch.  12.  241.) 

100g.H,OdiflBolye 
att'  0'-i5*      10*-12**     20'  30* 

g.SrS04     0.0988     0,0994     0.1479     1.0600 

att*  60*  80*  90'        95-96'' 

g.Sie04     0.1629     0.1688     0.1727     0.1789 

(Wolfinaim,  C.  C.  1897, 1.  632.) 

,r}^;  HjO  dissolves  114  mg.  SrS04  at  18^*. 
(Kohlrausch,  Z    phys.  Ch.  1904,  00.  356.); 

1908w!f68)        *^"~"^'^P^y«Ch' 

Sol.  in  6895  pts.  cold,  and  9638  pts.  boiling 

S'S^"'-^^^i?;21^?*«-  ^^  containiM 
S?§^V  *?„^^7^  HCl+Aq  containing  8.5% 
HCl:  m  432  pts.  HNO.-fAa  oDntoiSng  4:8 

•^^  Hi^JtL'^J^i^Jf'  HC,HA+Aq  contain- 
mg  15.6%  HCja,0,.    (Fresenius.) 

Ora  1.  cold  HCl+Aq  of  8.5%  dissolves  2.11 
K.  SrS04;  1  1.  cold  HND.+Aq  of  4.8%  N^» 
dissolves  2.31  g.  SrSO*:  1  1.  cold  HC,H,o!+ 
Aq  of  15.6%  HC,H,0,  dissolves  0.1275  I 
SrS04.    (Fresenius.) 

Solubility  of  SrS04  in  HCl+Aq. 


No.  cc.  HCl  + 
Aq  oontainf 


1  mg.  equiv. 


H?;i 


0.2 
0.5 
1.0 

2.0 
10.0 


g.  per  100  cc.  aolution 


HCl 


8r604 


18.23 

0.161 

7.29 

0.207 

3.65 

0.188 

1.82 

0.126 

0.36 

0.048 

(Banthisch,  J.  pr.  1884,  (2)  29.  54.) 
Solubility  of  SieQ4  in  HNO,-f  Aq. 


^'?^°^«"?i*  ^^J^J)?  ^'1^3'  SrS04  (Fre- 


SrS04 
.,      145  g.  ~ 

enius);  0.154-0.167  g.  SrSOi  (Marignac): 
►.187  g.  SrS04  (Kremers);  0.278  g.^SOi 
Andrews). 

I  1.  boiling  H,0  dissolves  0.104  g.  8rS04 
Fresenius);  0.282  g.  SrS04  (Brandes  and 
lilber). 

When  a  Sr  salt  is  precipitated  by  H1SO4,  1 
ft.  StGOa  remains  dissolved  in  700  pts.  H^. 
Mari^nac.) 


No.oc.HNO»  + 

Aq  containing 

1  mg.  equiy. 


0.2 
0.5 
1.0 
2.0 
10.0 


g.  per  100  00.  •elation 


HNO« 


31.52 

12.61 

6.80 

3.15 

0.63 


8tSO« 


0.381 
0.307 
0.217 
0.138 
0.049 


(Banthisch,  J.  pr.  1884,  (2)  29.  54.) 

SoLinconc  H,804.   5w  uiuisr  SrH,(S04),. 

InsoL  m  NH4C1+Aq  or  cone.  (NH4),S04+ 
Aq.    (Rose.) 

Slowly  but  completely  soL  in  Naa+Ao. 
(Wackenroder.) 

H/)  containing  NaiS04  dissolves  less  SrSOi 
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than  pure  H^;  HsO  containing  HtSQi  still 
less.     (Andrews.  Phil.  Mag.  Ann.  7.  406.) 

Insol.  in  NajSiOj-f-Aq. 

Inaol.  in  boiling  oonc.  (NH4)sS04+Aq. 
Oiose,  Pogg.  no.  292.) 

Sol.  in  16.949  pts.  (NH4)iS04+Aq  (1:4). 
(Fresenius,  Z.  anal.  82.  195.) 

Pt)tn.  is  hindered  by  alkali  metaphosphates 
and  citrates,  but  not  by  citric  acid. 

Decomp.  at  ord.  temp.,  and  more  rapidly 
on  boiling  by  alkali  carbonates +Aq. 

Sol.  in  MgClf  or  KCl-hAq.  solubility  in- 
creasing with  strength  of  solution;  sol.  in 
NaCl  or  CaCli-fAq.  maximum  solubility 
occurring  when  the  solutions  are  of  a  medium 
concentration.  The  numerical  results  are  as 
follows: 


100  pts.  of  the  salt  solutions  containing  given 
pts.  salt  dissolve  pts.  SrS04. 


Salt 

Pts.  salt 

Pt0.  Sr604 

NaCl 

22.17 

15.64 

8.44 

0.1811 
0.2186 
0.1653 

KQ 

18.08 
12.64 

8.22 

0.2513 
0.1933 
0.1925 

MgCl, 

13.63 
4.03 
1.59 

0.2419 
0.2057 
0.1986 

CaCl, 

33.70 

16.51 

8.67 

0.1706 
0,1863 
0.1756 

(Virck,  C.  C.  1862.  402.) 


Solubility  in  HiO,  and  in  solutions  of  the 
sulphates  chlorides  and  nitrates  of  the 
alkahes  and  alkaline  earths  and  in  solutions  of 
salts  of  the  alkalies  with  strong  organic  acids 
has  been  determined.  No  data  in  abstract. 
(Wolfmann,  Chem.  Soc.  1898,  (2)  74.  220.) 

SolubiUty  in  H]0  is  considerably  decreased 
by  the  presence  of  KjS04.  (Barre,  A.  ch. 
1911,  (8)  24.  175.) 


flolubmty  of  Sr804  in  Ca(NOi)t+Aq  at  ord. 

temp. 

G.  per  100  oc.  sat.  solution. 


Ca(NO,)i 

SrSOi 

Ca(NOi)t 

SrS04 

06 

1 
2 
3 

0.0483 
0.0619 
0.1081 
0.1275 

4 
6 
6 

(Raffo  and  Rossi,  Gass.  ch.  it.  1916,  46.  (1) 
46.) 


Insol.  in  liquid  NHi.  (Franklin,  Am.  €h. 
J.  1898,  20.  829.) 

100  g.  96%  formic  acid  dissolve  0.02  g. 
SrSOi  at  18.6''.  (Asohan,  Chem.  Ztg.  191§, 
87. 1117.) 

Insol.  in  absolute  alcohol;  scarcely  sol.  in 
dil.  alcohol. 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790),^  acet<one.  (Naumann,  B. 
1904,  87.  4329;  Eidmann,  C.  C.  1899,  U. 
1014.) 

Min.  CdesUU. 

Strcmtitim  hydrogen  lulphate,  SrHs(S04)i. 

100  pts.  HsS04  dissolve  2.2  pts.  8rS0«  (Li»- 
Bodart  and  Jacquemin);  100  pts.  H1SO4  du- 
solve  5.68  pts.  (Struve,  Z.  anal.  9.  34);  lOD 
pts.  fuming  HtS04  dissolve  9.77  pte. 
(Struve). 

1  g.  SrS04  dissolves  in  1256  g.  91%  H,S04+ 
Aq  (Varenne  and  Pauleau,  C.  R.  98.  1016'; 
boding  H^04  dissolves  about  15%  SrS04,  sad 
still  more  at  100^    (SchulU,  Pogg.  188.  147) 

Sol.  in  1519  pts.  91%  H,S04.  (Varenw 
and  Pauleau,  C.  R.  98.  1016.) 

100  pts.  H,S04  (sp.  gr.  1.843)  dissolve  14 
pts.  Si«04  at  70**.    (Garside,  C.  N.  81.  245.) 

Decomp.  by  HjO. 

100  pts.  hot  cone.  HtS04  dissolve  about 
9.0  pts.  SrS04.  (Rohland,  Z.  anorg.  1910, 
66.206.) 

10  ccm.  of  sat.  SrS04+ab6olute  H«SO< 
contain  approx.  2.17  g.  SrS04.  (Bergius,  Z. 
phys.  Ch.  1910,  72.  355.) 

+HiO.    Decomp.  by  HjO. 

Strcmtitim    tin    (stannic)    stdpliate,   Si60i, 
&i(S0«),+3H,0. 
Decomp.  by  H/).    Sol.  in  HQ.     (Weu- 
land  and  KOhl,  Z.  anorg.  1907,  64.  249.) 

Strcmtiam  titanium  lulphate,  S16O4,  Ti(804)«. 

Ppt;  decomp.  by  H«0  giving  titanic  acd. 

(Weinland  and  KOhl,  Z:  anorg.  1907,  M.  254.) 

Tantalum  aulphate,  STAsOs,  80|+9HiO. 
(Hennann,  J.  pr.  70.  201.) 

Tdlorium  Balphate,  basic,  TeOi,  SOt. 

Sol.  in  cold  dil.  H^04.  Decomp.  by  hot 
HjO.    (Klein,  C.  R.  99.  326.) 

Terbium  sulphate,  Trs(S04)a+8HA 

Sol.  in  HiO. 

Sol.  in  H/);  pptd.  by  alcohol.  (Uibain,  C. 
R.  1908, 146.  127.) 

Thallous  sulphate,  TUSO4. 
Ipt.  dissolves  at  f"  in  pts.  HA  aoeonlBC 

to  Cf«=Crookes;  L«Lainy: 

.15*:     18'    62^    lOCr    101.2* 

21.1    20.8    8.7     5.4      5.22  pts.  H/>. 

C  loigitizet-byV^COO^e 
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Solubility  of  TlsS04  in  HsO 


t' 

%  T1J304 

t' 

%TliSO. 

0 

2.63 

60 

9.85 

10 

3.57 

70 

11.31 

20 

4.64 

80 

12.75 

30 

5.80 

90 

14.19 

40 

7.06 

99.7* 

15.57 

50 

8.44 

B.-pt.  at  748  mm. 
(B^dey,  Phil.  Trans.  Roy.  Soc.  1904,  208. 
A,  189;  calc.  by  Landolt-fidrnBtein.) 

100  g.  HtO  dissolve  3.36  g.  TljSOi  at  6.5**; 
4.3  g.  at  12**;  19.14  g.  at  100*.  (Tutton,  Proc. 
Boy.  Soc.  1907,  79.  A,  351.) 

1  1.  HsO  dissolves  0.1928  equivalents 
n,S04  at  20**,  or  48.59  g.  in  1  1.  of  solution. 
(Noyes,  J.  Am.  Chem.  Soc.  1911,  9$.  1657.) 

1  I.  H,0  dissolves  0.1083  g.  equiv.  T1,S04 
&t  25%  or  27.28  g.  in  11.  of  solution.    (Noyes.) 

Solubility  in  HjS04+Aq  at  25"*. 


Stimsth  of  H.SOt+Aq 
g.  mols.  per  I. 


0.0494 
0.09S7 


g.  molB.  TI.SO4  per  1. 


0.1172 
0.1249 


(Noyes,  J.  Am.  Chem.  Soo.  1911,  Z9.  1662.) 

1  1.  TlClOt-f  Aq.  containing  0.1058  equiv- 
Jents  TlClOt,  dissolves  0.1366  equivalents 
^^SO4at20^    (Noyes.) 

See  also  TICIO,. 

Solubility  in  salts+Aq  at  25**. 


g.  mob.  pert 

fg.  mola.  per  1.  Tl  SO4 
cUaeolved 

0.0996  TINO, 
0.0497  Na,S04 
0.1988  NasS04 
0.1010  NaHS04 

0.08365 
0.1080 
0.1173 
0.1161 

(Noj 

nmDoos  hydrogen  sulp 
81.  hydroscopic. 
Sohibility  in  H,SO«H 

1000  g.  of  the  8< 

res.) 

hate,  TIHSO4. 
-Aq  at  25**. 
>lution  contain: 

Mol^Hi804 

Mob.  TliSOi 

4.55 
4.79 
4.89 
4.92 
4.78 
4.26 
4.03 

0.56 
0.55 
0.59 
'     0.66 
0.75 
1.01 
1.08 

(jyAna,  Z.  anorg.  1910,  65. 232.) 


T1,S04,  TIHSO4.    Sol.  in  H,0.     (Storten- 
becker,  R.  t.  c.  1902, 21. 90.) 

Thallous  pyrosvlpbMief  TlsSiO?. 

0ecomp.  by  H,0.    (Weber,  B.  17.  2502.) 

Thallous  ortosolphate,  TlsSiOss. 
Decomp.  by  H,0.     (Weber,  B.  17.  2502.) 

Thallic  Bulphate,  basic,  T1,0<,  2SOt+3H]0. 
Sol.  in  H,0. 
+5H,0.    As  above.    (Willm,  A.  ch.  (4)  «. 


5.) 


ThalUc  Bulphata,  Tl,(S04)s+7HsO 

Decomp.  by  cold  B 
TIO(OH).    (Crookes.) 


Decomp.  by  cold  HjO  with  separation  of 
.    (Ck  ' 


ThaUothaUic  Bulphata,  2T1,0, 3Tl,0t,  12S0<+ 
25H,0. 
Gradually  efflorescent.    (Willm.) 
Tls(SO«)s.      (Lepsius,    Chem.    Ztg.    1890. 

1327.) 
TlH(S04)t..  (LepeiuS.) 

Thallous  uranyl  Bulphate,  Tls(UOs)(S04)2+ 
3H,0. 

SI.  sol.  in  cold  H,0. 

Easily  forms  supersat.  solutions.  (Kohn, 
Z.  anorg.  1908,  69.  112.) 

Thallhim  vanadium  Balphate,  TlsVi(S04)4+ 
24H,0. 

100  pts.  HsO  dissolve  11.06  pts.  salt  at  10**. 

Sp.  gr.  of  solution  at  4720**  =  2.342. 

Very  sol.  in  hot  H|0.  (Piccini,  Z.  anorg. 
1897, 18.  446.) 

256  g.  anhydrous,  or  433  g.  hydrated  salt, 
or  0.573  g.  mols.  of  anhydrous  salt  are  sol.  in 
1  1.  H,0  at  25^ 

Melts  in  crystal  HjO  at  48**.  (Locke,  Am. 
Ch.  J.  1901,  26.  175.) 

Thallous  zinc  sulphate,  Tl]Zn(S04)s+6HsO. 

1  1.  HsO  dissolves  86  g.  anhydrous  salt 
at  25**.     (Locke,  Am.  Ch.  J.  1902,  27.  459.) 

Thallotlualk  Bulphate  bromide,  TlsBrsS04. 

Very  sol.  in  cold  HsO.  Decomp.  by  much 
HsO.     (Meyer  and  Goldschmidt,  B.  1903,  86. 

242.) 

Tliorium  sulphate,  basic,  3[Th(S04)s+2HsO], 
Th(S04)0+2H,0. 

Insol.  in  HsO;  very  slowly  attacked  by  dil. 
acids.    ( Demarcay . ) 

ThO(S04)+2H,0.  Stable  in  aq.  solution 
at  100^    (Hauser,  B.  1910,  48.  2776.) 

+5HsO.  Somewhat  sol.  in  hot  cone. 
MgS04+Aq.    (Halla,  Z.  anorg.  1912, 79. 260.) 

Thorium  sulphate,  Th(S04)s. 

Anhydrous,  Easily  sol.  if  brought  into  a 
large  amount  of  HsQ,  but  very  slowly  sol.  if 
only  a  little  HsO  is  added  to  the  sal^lC 
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100  pts.  HsO  dissolve  about  4;86  pts. 
Th(S04)j  at  0^    (Qeve.) 

When  heated,  a  hydrous  salt  separates  out, 
which  redissolves  on  cooling.    (Cleve.) 

SolubiUty  of  anhydrous  saJt  cannot  be 
determined,  as  it  begins  to  separate  out 
Th(S04)s+9H^  before  a  saturated  solution 
18  reached.   At  0%  100  pts.  HsO  dissolved  22.97 

?ts.  Th(S04)s  in  15  minutes;  at  25"*,  27.00  pts. 
'h(S04)s  were  dissolved  in  5  minutes. 
(Rooaeboom,  Z.  phys.  Ch.  6. 198.) 

+2H«0.  Shows  same  behaviour  as  anhy- 
drous salt.  100  pts.  HsO  dissolved  35.50  pts. 
Th(S04)s  from  this  salt  at  l"",  but  this  is  not 
the  maximum  solubiUty.    (Rooseboom.) 

+4HsO.  Pptd.  by  alcohol  from  hot  aque- 
ous solution;  also  formed  by  heating  Th(S04)s 
4-9HsO  in  aqueous  solution  above  60**. 

100  pts.  HsO  dissolve  pts.  Th(S04)s-f4HiO, 
calculated  as  Th(S04)s,  at  f*.  D= ac- 
cording to  Demarcay  (C.  R.  96.  1860); 
R= according  to  Rooseboom  (Z.  ph3rs. 
Ch.  6.  202). 


t« 

Pta. 
Th(804)t 

t« 

Pts. 
Th(S04)t 

f 

Pta. 
Th(80«)f 

17 
35 
40 

9.41  D 
4.50D 
4.04  R 

50 
55 
60 

2.54    R 
1.94    D 
1.634  R 

70 
75 
95 

1.09R 
1.32  D 
0.71  D 

+6H«0.    Behaves  as  the  anhydrous  salt, 
but  action  is  much  ^wer. 

100  pts.  H,0  dissolve  pts.  Th(S04)j+6H,0, 
calculated  as  Th(S04)f,  at  t°. 


t«» 

PtB. 

Th(804)t 

t« 

Pta. 
Th(804)f 

0 
15 
30 

1.50 
1.63 
2.45 

45 
60 

3.85 
6.64 

(Rooseboom.) 

This  determination  gives  too  low  figures, 
especially  at  the  higher  temperatures.  (Roo«e- 
boom.) 

-f8H,0. 


100  pts.  HsO  dissolve  pts.  Th(S04)i-|-8H*0, 
calculated  as  Th(S04)s,  at  t**. 

t« 

Pta. 
Th(904)t 

f 

Pta. 
ThOO«). 

0 
15 

1.00 
1.38 

25 
44 

1.85 
3.71 

(Roozeboom.) 

100  g.  Th(S04)s+Aq  sat.  with  Th(S04)s+ 
8HsO  at  30"*  contain  2.152  g.  anhydrous 
Th(S04)s.  (Koppel  and  Holzkampf,  Z. 
anorg.  1910,  67.  274.) 

100  g.  HsO  dissolve  1 .722  g.  at  25**.  (Barre, 
Bull.  &>c.  1912,  (4).  11.) 

-f9H80.      Pptd.    by    alcohol   from    cold 


aqueous  solution.    Sol.  in  about  88  pts.  H^ 
atO^    (Oeve.)   Extremely  slowly  aof.  in  HA 

100  pts.  H^  dissolve  pts.  Th(S04)t+9H/>, 
calculated  aa  Th(S04)s,  at  t*". 


0 
10 
20 


Pta. 

Th(804)i 


0.88 
1.02 
1.25 


30 
40 


Pta. 

Th(804)f 


1.85 
2.83 


50 
55 


Pta. 

Th(80«l: 


4.86 
6.5* 


Above  55%  Th(S04)s+4H/3  separates  out 

(Demarcay  C.  R.  96.  1860,  calculated  by 

Rooseboom.) 

100  pts.  H^  dissolve  pts.  Th(S04)i-f  9HA 
calculated  as  Th(S04)s,  at  t"". 


0 
10 
20 


Pta. 

Th(S04)t 


0.74 
0.98 
1.38 


30 
40 


Pta. 
Th(S04)t 


1.995 
2.998 


f 


51 
55 


Pta. 
ThCSCki, 


5.22 
6.76 


Above  eO%  Th(S04)s-f4Hs0  separates  oat 
(Rooseboom,  Z.  phys.  Ch.  6.  201.) 

For  further  data,  see  Rooseboom  (Z.phvs. 
Ch.  6.  198),  where  there  is  a  full  disciusoo 
of  the  subject. 

100  g.  sat.  solution  of  Th(SO4)s+9Hi0  u 
H«0  at  25''  contain  1.593  g.  anhyd  -salt 
(Wirth,  Z.  anorg.  1912,  76.  174.) 

SolubiUty  of  Th(S04)s  in  H,S04+Aq  at  t*. 


20 


Boiling 
temp. 


%Hi804   %Th804 


0.000 
0.466 
0.72 
1.468 
2.983 
4.38 
4.97 
9.95 
15.03 
18.95 
23.64 
32.68 
37.80 
43.28 
45.69 
74.0 
80.5 


5 
15 
25 
40 


5 
10 
15 


2.152 

2.055 

2.085 

2.267 

2.311 

2.367 

2.323 

1.961 

1.484 

1.078 

0.7196 

0.3364 

0.077 

0.0213 

0.0047 

0.1208 

0.000 


1.722 
0.9752 
0.3838 
0.0103 


0.7407 
0.4806 
0.3882 


8olkia»kMe 


Th(SO4)i+8Hi0 


Th(S04),-f4Hit) 


Th(SQ4),+8H/) 


Th(SO4),+4H|0 


(Koj^iel  and  Holskampf,  Z.  anocg.  19K 


Digitized  by' 
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Solubility  in  H,S04-|-Aq  at  25'*. 


Per  100  g. 

of  solution 

«.  Th(80«)t 

g.  H.8O4 

1.722 

0.000 

1.919 

1.072 

2.017 

1.941 

2.060 

2.821 

2.061 

3.843 

2.035 

5.212 

1.863 

8.055 

1.702 

10.106 

(Bane,  Bull.  Soc.  1912,  (4)  11.  647.) 
SohibiUty  in  H,S04-|-Aq  at  25**. 


Normafity 
H>804 


0 

1.1 
2.16 
4.32 
6.68 
9.68 
10.89 
15.15 


In  100  g.  of  the 

Uquid  are  dissolyed 

g.  oxide 

anhydrous 

sulphate 

1.015 

1.593 

1.14 

1.831 

0.9265 

1.488 

0.545 

0.8751 

0.2685 

0.4312 

0.0651 

0.1045 

0.-0396 

0.0636 

0.0192 

0.0308 

Solid  pha 


Th(S04)i+9HiO 

it 

tt 

Th(S04)i+8H,0 
It 

Th(S04),+4H*0 


(Wirth,  Z.  anorg.  1912,  76.  186.) 
Solubility  of  Th(S04)i  in  HCl+Aq  at  30** 


%  HCI 


0.0 
4.55 
6.95 
12.14 
15.71 
18.33 
20 
23.9 


%  Th(804)t 


2.15 

3.541 

3.431i^ 

2.811 

2.360 

2.199 

2.13 

1.277 


SoUd  phase 


Th(S04)i+8H^ 


Th(S04)i+4H,0 


(Koppel  and  Holikampf,  Z.  anorg.  1910,  67. 

274.) 

Solubility  of  Th(S04)i  in  HNO,-|-Aq  at  30^ 
%  HNO<      %  Th(804)i  SoUd  phase 


0.0 
5.17 
10.04 
16.68 
21.99 
28.33 
28.51 
33.17 
38.82 


2.15 
3.68 
4.20 
4.84 
4.47 
3.96 
3.88 
3.34 
2.51 


Th(S04)i+8H,0 


Th(804)«+4H,0 


(KoiHiel  and  Holikampf,  Z.  anorg.  1910,  67, 
274.) 


The  presence  of  phosphoric  acid  increases 
the  solubility  of  thorium  sulphate  in  HCI  and 
HNOt.  (Koppel  and  Holzkampf,  Z.  anorg. 
1910,  67.  280.) 

For  solubility  of  Th(S04)s  in  (NH4)iS04, 
LisS04.  and  KsS04.  see  re^ective  sulphates. 

Insol.  in  liquid  NHi.  (Gore,  Am.  Ch.  J. 
1898,  20.  830.) 

Thorium  hydrogen  lulphate,  ThHi(S04)f. 

Hydroscopic. 

Sol.  in  excess  of  hot  H^04;  insol.  in  cold 
H,S04.     (Brauner,  Z.  anorg.  1904,  88.  333.) 

ThuUum  lulphata,  Tms(804)t+8HtO. 

Insol.  in  alcohol.  (James,  J.  Am.  Chem. 
Soc.  1911,  2Z.  1343.) 

Tin  (sttnnic)  lulphata,  basic,  (SnO)804+ 
HtO. 

Easily  sol.  in  cold  HsO,  but  quickly  de- 
oomp.  with  separation  of  stannic  nydroxide. 
(Ditte,  C.  R.  104.  178.) 

33nO,  SOt.  Easily  sol.  in  dil.  acids. 
(Ditte.  A.  ch.  1882,  (5)  27.  159.) 

+lHHjO.  Not  decomp.  by  cold  H,0. 
(Ditte.) 

Tin  (itannous)  siilphata,  SnS04. 

Sol.  in  5.3  pts.  HjO  at  19"",  and  5.5  pts.  at 
100^.  (Marigpac.)  Solution  soon  decomposes 
with  separation  of  a  basic  salt.  Sol.  in. 
H,S04+Aq.    (Bouquet.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Tin  (stannic)  sulphate,  Sn(S04)s+2HsO. 

Deliquescent.  Easily  sol.  in  HjO;  decomp. 
by  much  H|0.  Sol.  in  dil.  H|S04+Aq. 
Slowly  sol.  in  HCl-f  Aq.  Decomp.  by  abso- 
lute alcohol.    (Ditte,  C.  R.  104.  178.) 

Tiittihim  sulphate,  Ti(S04)s+3HtO. 

Deliquescent,  and  sol.  in  HsO.  The  aque- 
ous solution  is  decomp.  on  boiling.  (Glatsei, 
B.  9.  1833.) 

Titanium  M^guisolphata,  Tit(S04)t. 

Very  deliouescent,  and  easily  sol.  in  HsO. 
Aqueous  solution  is  decomp.  by  boiling. 
(Ebelmen.) 

Insol.  in  HsO,  alcohol,  ether  and  cone. 
HsS04.  Slowly  sol.  in  dil.  H1SO4  and  HCI. 
(St&hler,  B.  1905,  88.  2624.) 

Not  sol.  in  alcohol.  (Knecht,  B.  1903,  88. 
169.) 

-f8HiO.  Sol.  in  H,0.  (Glatael,  B.  9. 
1833.) 

TUaniuni  hydrofen  asagiitttdphate,  3Tii(S04)t, 
H,S04+25HsO. 

Gradually  sol.  in  HsO. 

Insol.  in  60%  HsS04,  alcohol,  ether  and 
^^a  acetic  acid.^,^^Bt^r.^^JW5.  88. 
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Titanyl  Bulphate,  (TiO)80«. 

Decomp.  by  HjO.  Slowly  sol.  in  cold, 
rapidly  in  warm  HCl+Aq.  (Merz,  J.  pr. 
99.  157.) 

+2H,0.  Sol.  in  HjO.  (Blondel,  Bull. 
Soc.  1899,  (3)  21.  262.) 

2TiO,.  3SOi-f3H,0.  Sol.  in  H,0  acidified 
with  HCl.  (Blondel,  BuU.  Soc.  1899,  (3)  21. 
262.) 

5TiO,,  SO,-f  5HjO.    (Blondel.) 

TTiO,,  2S0,-f  itHjO.    (Blondel.) 

2TiO,,  SO,+xH,0.    (Blondel.) 

Uranous  Bulphate,  basic,  U(OH)sS04+HtO. 

Insol.  in  H/).  HjO  dissolves  out  HjSO*. 
(Ebelmen,  A.  ch.  (3)  6.  217.) 

+5HjO.    Sol.  in  alcohol. 

Pptd.  by  ether.  (Rosenheim,  Z.  anorg. 
1901,  26.  251. 

Uianous  sulpbate,  U(S04)s+4HsO. 

Sol.    in    HsO    with    immediate    decomp. 

Easily  sol.  in  dil.  H,S04+Aq.  (Kohl- 
schtttter,  B.  1901,  84.  3629.) 

Decomp.  by  HiO  into  insol.  basic,  and  sol. 
acid  salt.  Sol.  in.  dil.  HjSO*  or  HCl+Aq. 
Difficultly  sol.  in  cone,  acids.  (Ebelmen,  A. 
ch.  (3)  6.  215.) 


Solubility  of  U(S04)f +4H,0  in 

H,0  at  t**. 

t*» 

%U(804)« 

t* 

%  U(8O0. 

29 
37 

9.8 
8.3 

48.2 
63 

8.1 
7.3 

(Qiolitti  and  Bucd,  Gazz.  ch.  it.  1905,  85. 
(2)  162.) 

1  pt.  is  sol.  in  4.23  pts.  H/)  at  13**:  4.3  pts. 
at  11.3%'  4.4  pts.  at  9.1**.  (de  Coninck,  A.  ch. 
1903,  (7)  28.  12.) 

+8H,0. 

Solubihty  of  U(S04)»4-8HiO  in  HtO  at  t**. 
t*  %U(8O0t  V*  %U(804)i 


18 

25.6 

37 


10.17 
13.32 
19.98 


48.2 

62 

93 


28.72 

36.8 
63.2 


(Giolitti  and  Bucci,  Gasz.  ch.  it.  1905,  86. 
(2)  162.) 

Sp.  gr.  of  U(S04)»H-Aq  at  t^ 


16 

1 

16.8 

2 

16 

3 

17.8 

4 

17.2 

5 

18 

6 

18.3 

7 

17.4 

8 

15.2 

9 

15.6 

10 

%8alt 


Sp.gr. 


1.0058 
1.0107 
1.0165 
1.0218 
1.0272 
1.0320 
1.0379 
1.0429 
1.0485 
1.0539 


(de  Coninck,  A.  ch.  1903,  (7)  28.  11.) 


Solubility  in  acids +Aq. 
1  pt.  U(S04)  is  sol.  in  pts.  acid  at  f 


9.7 
9.2 


11.2 
10.3 


11.4 
10.7 


15 
14.2 


15.5 
14.4 


16.5 
15.9 


11.7 

10.9 

10. ; 

9 


Add 


HCl 


HNO, 


H,Se04 

(sp.  gr.  1.4) 


HBr 


HCiH,0, 


H,S04 


Ck>ncentr»- 
tionof  mcid 


1:4 


1:4 


1:4 


1:4 


1:4.5 


1.-2 


1:4 


Pto- 


5.74 

5.8 


5.4 
5.53 


4.57 

4.66 


4 

4.23 


4.1 
4.3 


3.72 
3.85 


6.36 

6.42 
6.45 
6.5 


(de  Coninck,  Chem.  Soc.  1902,  82.  (2)  45©.- 

Sp.  gr.  of  U(S04)i+Ha(d  » 1 .046)  at  f. 
di=Sp.  gr.  referred  to  H|0. 
di=Sp.  gr.  referred  to  HCl. 


16 

17 

18 

18.4 

17.6 


%' 


1.0525 
1.0572 
1.0619 
1.0667 
1.0714 


1.0063 
1.0109 
1.0154 
1.0199 
1.0243 


(de  Coninck,  A.  ch.  1903,  (7)  88.  11.) 

Sp.  gr.  of  U(S04)i+H^4(d  =  1.14)  at  \'. 
d,  =Sp.  gr.  referred  to  HjO. 
di«Sp.  gr.  referred  to  H,S04. 


t*» 

%8alt 

di 

d. 

18.7 

1 

1.1442 

1.003^ 

18.3 

2 

1.14M 

1.O063 

17.4 

3 

1.1539 

1  0123 

17.6 

4 

1.1583 

1.0162 

18.1 

5 

1.1626 

1  0304 

(de  Coninck,  A.  ch.  1903,  (7)  28.  11.  t 

1  pt.  is  sol.  in  8  pte.  alcohol  OW)+A<^ 
(1:4)  at  10.4**.    (deConindc.)  * 

SolubiUty  in  glycol  at  14.8** « 3.15%.  «k 
Coninck,  C.  C.  1908,  II.  883.) 

Min.  JphanniU.    SI.  sol.  in  H/^. 

Uranous  ^diogen  sulphate,  U(80«)v  H»9Q« 
4-lOHtO. 
(GioUtti,  C.  C.  1906,  II.  1226.) 
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Unmyl  sulphate,  basic,  3U0t,  SOt+2HsO. 

(Athanasesco.) 

-hI4H^.  Sol.  in  H,0.  (Ordway,  SiU. 
Am.  J.  (2)  26.  208.) 

4UOi,  S0,-|-7H|0.  (Athanasesco,  C.  B. 
108.  271.) 

UO,,  4UOS04+8H,0.  Less  sol.  in  min. 
adds,  especially  dil.  H,S04+Aq,  than  UOSO4 
-f  2H,0.    (de  Coninck,  C.  C.  1901,  II.  1038.) 


Unmyl  sulphate,  (U0s)S04. 

+H1O.    (deConinck.) 

-f-3HiO.  Efflorescent.  Very  sol.  in  Hrf) 
and  alcohol. 

1  pt.  is  sol.  in  0.6  pt.  cold  HjO;  in  0.45 
pt.  boiling  HsO;  in  25  pts.  cold  absolute 
alcohol:  in  20  pts.  boiling  absolute  alcohol. 
(Bucholz.) 

Sol.  in  0.47  pt.  H|0  at  21*,  and  0.28  pt. 
boiling  H|0.    (Ebelmen.) 

100  pts.  HiO  at  15.5"*  dissolve  160  pts.,  and 
at  100*,  220  pts.    (lire's  Diet.) 

1  pt.  is  sol.  in  5.3  pts.  HjO  at  13.2*;  5.16 
pta.  at  14.1*;  4.96  pts.  at  15.1*;  4.88  pts.  at 
15.5*.     (de  Coninck,  A.  ch.  1903,  (7)  28.  8.) 


Sp.  gr.  of  (U0,)S04+Aq  at  t*. 


t« 

%  (UO),804 

Sp.gr. 

14 

1 

1.0062 

15.5 

2 

1.0113 

11.3 

3 

1.0172 

10.2 

4 

1.0229 

10.2 

5 

1.0280 

10 

6 

1.0338 

14 

7 

1.0389 

15.6 

8 

1.0442 

11 

9 

1.0503 

10.3 

10 

1.0557 

11.4 

11 

1.0612 

11.6 

12 

1.0669 

(de  Coninck,  A.  ch.  1903,  (7)  28.  7.) 

Sohibili^  in  adds  +Aq. 
1  pt.  (U0s)S04  is  sol.  in: 
3.4  pts.  cone.  HCl  at  12.8* 
3^"       "      "     "  13.6* 
6.9    '•   HBr(d  =  1.21)  "    12.9* 
6.1    "        "       "         "    11.2* 
10.8"    concHNO,    "    12.3* 
11.2"       "  "      "    10.8* 

4.3   "    H,S04(d  =  1.38)"  12.7* 
4.1   "        "  "    "14.0* 

6.6  "  aqua  regia  (equal  vol  HC1+ HNOa) 
at  16.4* 

6.47  pts.  aqua  regia  (equal  yol.  HCl-f 
HNOi)  at  16  4^. 

3.7  pts.  selenio  acid  (d-1.4)  at  15.3*. 

(de  Ckminck,  A.  ch.  1903,  (7)  28. 8.) 


Sp.  gr.  of  (UO,)S04+H,S04(d  =  1.168)  at  t* 
di  =Sp.  gr.  referred  to  HjO. 
dt=Sp.  gr.  referred  to  HaS04. 


t" 

%8alt 

dt 

di 

20.6 

1. 

1.1738 

1.0050 

22.2 

2 

1.1775 

1.0082 

21.1 

3 

1.1880 

1.0129 

22.7 

4 

1.1872 

K0165 

22.3 

5 

1.1918 

1.0204 

(de  Coninck,  A.  ch.  1903,  (7)  28.  7.) 

1  pt.  is  sol.  in  37.9  pts.  alcohol  (85*)  at 
16.7*;  38.6  pt».  at  15.8*.  (de  Coninck,  A. 
ch.  1903,  (7)  28.  8.) 

Very  si.  sol.  in  formic  and  glacial  acetic 
acids,    (de  Coninck,  A.  ch.  1903,  (7)  28.  9.) 

Completely  pptd.  from  (U0,)S04+Aq  by 
HCjaiO,.    (Persos.) 

Uranyl  hydrogen  sulphate,  (UOs)SO«,  H^SOi. 
Very  deUquescent.    (Schultz-Sellack.) 
2(UO,)S04,  H,S04+5H,0.    Very  deUques- 
cent.   (Wyrouboff,  Bull.  Soc.  Min.  1909,  82. 
351.) 

Uranyl  pj^osulphate,  (UOOSsOr. 

Veiy  deliquescent.  Hisses  with  HiO. 
(Schulta-Sellack.) 

Unuuraianyl  sulphate,  USO4,  (U0s)S04. 

Sol.  in  FjO.  (Ebelmen.)  Decomp.  by 
boilipg.    (Berzelius.) 

Min.  Voglianite. 

Uranyl  sulphate  sminmiis,  (U0s)S04,  2NHt. 
(v.  Unruh,  Dissert.  1909.) 
(U0,)S04,  3NH,.    (v.  Unruh.) 
(U0,)S04,  4NH,.    (v.  Unruh.) 

Vanadous  sulphate,  VtOi,  4SOi+9HsO. 
Sol.  in  H,0.     (Brierley,  Chem.  Soc.  49. 

882.) 

Vanadium  sulphate,  V,0,,  2SOi-(VO,)A07. 

DeUquescent.    Easily  sol.  in  HiO. 

ViO»,  3S0i.  DeUquescent.  Sol.  in  H^O 
and  alcohol. 

+3HjO.  DeUquescent.  Very  sol.  in  HjO, 
but  decomp.  by  boiUng.  Sol.  in  alcohol. 
(Ditte,  C.  R.  102.  757.) 

VS04-h7HiO.  Decomp.  by  air;  very  un- 
stable; sol.  in  HsO.  (Piccini,  Z.  anorg.  1899, 
19.  204.) 

Vanadium   aesguisulphate,    Vs(804)t. 

Anhydroiis, 

Insol.  in  HsO. 

Insol.  in  cone.  H^K)4,  but  slowly  sol.  in 
boUing  dil.  HjSO*.    Sol.  in  HCl. 

Insol.  in  alcohol  and  ether.    (St&hler,  B. 

1905,  88.  3979.)        Digitized  by  V^OOglC 
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Vanadhsm  hydrogen  lulphate, 

V,(S04)»,  hS04+12H,0. 
Sol.  in  HjO: 

Sol.  in  HCl.  Insol.  in  60%  H,S04+Aq, 
alcohol,  ether  and  acetic  acid.    (St&hler,  B. 

1905,  88.  3978.) 

DiYBiULdjI  nilpluita,  ysOs(S04)s. 

Inaol.  in  HiO,  HCl,  or  H,804+Aq.  but 
on  heating  to  400®  becomes  sol.  in  HsO  if 
heated  to  130*  therewith.    (Gerland.) 

+4H,0.  Very  slowly  sol.  in  HjO  at  10% 
quickly  at  60"*,  and  still  more  rapidly  at  100"*. 
Deliquesces  in  warm  moist  air  more  quickly 
than  it  dissolves  in  HsO  at  JO*".  Insol.  in 
absolute  alcohol.  Very  sol.  in  alcohol  of  0.833 
ap.  gr.    (Berstlius.) 

+5HsO.  (Koppel  and  Behrendt,  Z. 
anorg.  1903,  86.  168.J 

+7HAandlOHiO. 

+13HiO.    Efflorescent.    (Gerland.) 

2V*04.  6SO,+18HiO.  (Gain,  C.  R.  1906, 
148.  1154.) 

V/)4,  3SOi+10H/).  (G.) 

2V/)4,  7SO,-f20HiO.  (G.) 

2V,04,  9SO,-f22H/).  (G.) 

V,04,  5SO,+12H,0.  (G.) 

Dimukdyi  hydrogen  salphate. 

(V,0,)H,(S04).-V^,  3S0,+H/). 

+2H/). 

+3H80.  Deliquescent.  Very  slowly  sol. 
in  cold  HaO  or  alcohol.  Easily  sol.  in  hot  H«0. 
((Serland.) 

+5HsO.  Deliquescent.  Insol.  in  ether. 
Sciu*cely  sol.  in  alcohol.  Slowly  sol.  in  cold, 
easily  in  hot  HjO,    (Crow.) 

+14H80.  Easily  sol.  in  cold  HjG  or  dil. 
alcohol.     (Overland.) 

2VOs.  3S0|.  SI.  sol.  in  HsO.  (KoppeU 
and  Behrendt,  Z.  anorg.  1903.  86. 163.) 

2VOSO4,  HsS044-HiO.  Very  slowly  sol. 
in  HsO.  (Koppel  and  Behrendt,  Z.  anorg. 
1903,  86. 163.} 

2VOSO4,  3H,S04+15HiO.     (Gain,  C.  R. 

1906,  148.- 1156.) 
2V0804,4H,S04-f-16HsO.  (G.) 
2VOSO4,  5H,S04+15HsO.  (G.) 
2VOSO4,  7HsS04+15HsO.  (G.) 
2VOSO4,  8H,S04-f-16HsO.  (G.) 

Ytterbium  sulphate,  Ybs(S04)t+8HsO. 

Quite  slowlv  sol.  in  HsO  even  at  1(X)®. 
Anhydrous  salt  is  easily  sol.  in  much  H«0, 
but  if  little  H«0  is  used  the  hydrous  salt  is 
formed,  which  only  slowly  dissolves.  Sol. 
in  Ks804+Aq. 

100  pts.  H^  disBolve  at: 
0*  16.6*  36*  65*  OO* 
44.2  34.6    19.1  11.5  10.4  pts.  Ybs(S04)i, 

70*      80*      90*       1(X)* 

7.22    6.93    5.83    4.67  pts.  Yb,(S04),. 

(Cleve,  Z.  anorg.  1902,  82. 143.) 


Tttrhnn  lalphate,  basic,  YiOt,  SOi- 

Insol.  in  HsO.    (Benelius.) 
2YsOi,  SOi+lOHsO.    (Qeve.) 

Yttrium  lulphate,  Ys(S04)i. 

Anhydrous.  More  sol.  in  H/3  than  the 
hydrous  salt,  and  more  sol.  in  cold  than  hot 
HsO.  Solution  sat.  at  0*  separates  Ys(S04),+ 
8Hs0  at  50*.  100  pts.  HsO  dissolve  15.2  pts. 
anhydrous  salt,  at  ord.  temp. 

5.38  pts.  are  sol.  in  100  pto.  HsO  at  25*. 
(James  and  Holden,  J.  Am.  Chem.  80c.  1913, 
86.  561.) 

Easily  sol.  in  large  amount  of  sat.  K^4+ 
Aq,  from  which  3KsS04,  2Y(S04)i  is  pptd.  od 
warming.  (Cleve  and  Haglund,  8v.  V.  A. 
H.  Bih.  1.  No.  8.) 

Solubility  of  Ys(S04)t  in  Na^04+Aq  at  25' 


PU.. 

Pu. 

Yt(SO0i 
per  100 

Na,804 
per  100 

SotidphMe 

pto.^.0 

\ 

pto.HiO 

5.61 

1.29 

6.38 
7.40 

3.85 
6.21 

Ys(S04). 

8.43 

8.53 

5.86 

7.57 

4.75 

7.72 

3.42 

10.14 

2.36  r 

11.36 

2.02 

13.42 

1.90 

14.89 

1.79 
1.86 

16.51 
18.44 

Y,(S04)..Na,804+2H/) 

2.99 

19.96 

3.04 

21.05 

2.27 

27.14 

1.52 

28.22 

1.61 

28.13 

5.38 

0.0 

Na,8O4+10H,O 

(James  and  Holden,  J.  Am.  Chem.  Soe.  1913, 
86.  560.) 

+8H«0.  100  pts.  HsO  dissolve  9.3  pts.  of 
cryst.  salt  at  ord.  temp.,  and  4.8  pte.  at  100*. 
(Cleve,  Bull.  Soc.  (2)  aL  .344.) 

Less  sol.  in  HsO  containing  HsS04  than  in 
pure  HsO.    (Benelius.) 

Completely  pptd.  by  HCiH/>s+Aq.  la- 
sol.  in  alcohol. 

Yttrium  hydrogen  solphnte,  Ys(80«H)s. 
(Brauner,  Z.  anorg.  1004,  88.  332.) 

Zhic  sulphate,  baaic,  8ZnO,  80i+2H/>. 

Insol.  in  H«0.  (Schindler,  Mag.  Pham. 
81.  181.) 

6ZnO,SOs+10HsO.  Insol.  in  H/>.  (Kane, 
A.  ch.  n.  310.) 

4ZnO,  S0t+2H/).  Scarcely  aoL  in  hot 
or  cold  HsO.  Sol.  in  ZnS04+Aq.  (KIUid. 
Schw.  J.  60.  33^t4d  by  ^OOgie 
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-|-3H^.    (Werner.  B.  1907,  iO.  4443.) 

-h6HjO.  Nearly  msol.  in  H*0.  (Haber- 
manDtJ^.  6.  432.) 

-hOHjO.    (Kraut,  Z.  anorg.  1897,  18.  5.) 

-|-7H,0.     (Athanaaesco,  C.  R.  108.  271.) 

-l-SHjO.  Extremely  slowly  decomp.  bv 
HiO.     (Reindel,  J.  pr.  1869,  (1)  106.  373.) 

-l-lOHiO.     (Schindler.) 

3ZnO,  SOa.  Inaol.  in  cold,  si.  sol.  in  hot 
Hrf).     (Vogel.) 

^nO,  SOt.    (Athanaaesco.) 

5ZnO,  SO,.  (Pickering,  Chem.  Soc.  1907, 
U.    1986.) 

V4H/).  (Moody,  Am.  J.  Sci.  1906,  [4] 
28.    184.) 

9ZnO,  2SO,-|-12H,0.  (Reindel,  J.  pr.  1869, 
(1)  106.  374.) 

Zinc  salpliAta,  ZnS04. 

8oi.  in  H^  with  evolution  of  heat. 

Sol.  in  Hg-f-Aq. 

-hHjO.    (Etard.) 

+2HsO.    Insol.  in  alcohol.    (KQhn.) 

-h3HHjO.     (Anthon.) 

4-5HsO.  Insol.  in  boiling  alcohol  of  0.86 
8p.  gr.     (Ktkhn.) 

+6H/).    (Marignac.) 

-h7HjO.    Slowhr  efflorescent. 

M.-pt.  of  Zn»34^-7HlO«50^  (Tilden, 
Chem.  Soc.  46.  409.) 

For  solubility  data  on  hydrated  salts,  see 
below. 

8oL  in  2  +  pt8.  HsO  at  ord.  temp.,  and  in  l««  at  l(Xf. 
(Berfmann.) 

lOiOpuT  UfO  at  104.4<'  diMolve  81.81  pts.  ZnSOi. 
(OriAtha.) 

100  pts.  HfO  at  ord.  temp,  dissolve  140  pts.  ZnS04  + 
THsO.     (Dumas.) 

Sol.  in  2.29  pts.  HtO  at  18.75^.    (Abl.) 

100  pts.HfO  at  IS.M^"  dissolve  140  pts.  ZnSOi  +7HsO. 
Ure's  Diet.) 

100  pts.  HfO  at  150  dissolve  140.53  pts.  ZnSO«  + 
THsO.  and  has  sp.  gr.  -1.4442.    (Michel  and  Krafft.) 

1  pt.  of  the  crystals  dissolves  in  0.923  pt. 
H^  at  17.5^  and  forms  a  solution  of  1.4353 
^>.  gr.     (Karsten.) 

100  pts.  ZnSO«+Aq  sat.  at  18-20*"  contain 
35.36  pts.  ZnSO«.    (v.  Hauer,  J.  B.  1860.  59.) 

100  pts.  HsO  dissolve  at: 
(T  20^  50*  75 

41.3        58.0        66.9        80.4  pts.  ZnSOf. 
(Tobler,  J.  B.  1865.  309.) 

100  pts.  H/)  at  20.5*"  dissolve  163.2  pts. 
Zii804-f  7H,0.    (Schiff,  A.  109.  336.) 

100  pts.  HsO  at  t*"  dissolve  pts.  anhydrous 
ZnS04.  and  pts.  ZnS04-h7HsO. 


»• 

Pts. 
ZoSO« 

Pu. 

ZnSO«  + 

7HfO 

t* 

Pu. 
ZnSOi 

0 

43.02 

115.22 

60 

74.20 

10 

48.36 

138.21 

70 

79.25 

20 

53.13 

161.49 

80 

84.60 

30 

58.40 

190.90 

90 

89.78 

40 

63.52 

224.05 

100 

95.03 

50 

68.75 

263.84 

Pu. 

Zn80i-|- 
7HiO 


313.48 
369.36 
442.62 
533.02 
653.59 


(Poggiale,  A.  ch.  (3)  S.  467.) 


Solubility  of  ZnS04  in  100  pts.  H,0  at  t**. 


PU. 

40 

Pu. 

Pu. 

ZnS04 

ZnSOi 

ZnS04 

0 

44.0 

14 

52.8 

27 

62.1 

1 

44.6 

J5 

53.5 

28 

62.8 

2 

45.2 

16 

54.2 

29 

63.6 

3 

45.8 

17 

54.9 

30 

64.3 

4 

46.4 

18 

55.6 

31 

65.1 

5 

47.0 

19 

56.3 

32 

65.8 

6 

47.6 

20 

57.0 

33 

66.6 

7 

48.3 

21 

57.7 

34 

67.3 

8 

48.9 

22 

58.4 

35 

68.1 

9 

49.5 

23 

59.2 

36 

78.8 

10 

50.2 

24 

59.9 

37 

69.3 

11 

50.8 

25 

60.7 

38 

70.4 

12 

51.5 

26 

61.4 

39 

71.2 

13 

52.2 

Decomp.  into  basic  salt  above  40*". 
(Mulder,  Scheik.  Verhandel.  1864.  74.) 

If  solubility  S  represents  number  of  pts. 
anhydrous  salt  in  100  pts.  of  solution,  8 « 
27.6+0iJ604t  from  -5^to  4-81^  S-50.0— 
0.2244t  from  81**  to  175*.  (fitard,  C.  R.  106, 
207.) 

Sat.  ZnS04+Aq  contains  at: 
!•       18'     20'     41*     49* 
29.1  32.6  34.8  40.2  40.9%ZnSO4, 

55*     62*     70*     77'     100* 

43.4  45.0  47.0  46.5  44.7%ZnS04, 

111*    12.*    137*    144*    169*    171* 

43.0  40.7  38.0  37.4   30.0  29.0%ZnSO4. 

(£tard,  A.  oh.  1894,  (7)  8.  551.) 


Transition  point  from  +6HsO  to  +lHsO 
is  70*.    (Etard.) 


Solubility  of  ZnS04-f  6H,0  in  H,0  at  t* 


(Cohen.  Z.  phys.  Ch.  1900,  84.  182.) 
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Solubility  of  the  hepta-and  hexa-hydrates  of 
ZnS04  at  t^ 
p=wt.  of  salt  expressed  in  percent  of  solu- 
tion. 


t** 

p 

0 

29.43 

0 

29.53 

0 

29.49 

15.00 

33.66 

15.88 

33.85 

30.70 

38.46 

39.92 

41.36 

39.95 

41.37 

40.73 

41.43 

41.49 

41.70 

46.40 

42.68 

49.97 

43.51 

49.99 

43.41 

50.00 

43.50 

50.02 

43.51 

Transition  point  from  4-7HiO  to  4-6HtO 
i8  39^ 

The  formula  representing  the  change  of 
solubility  between  0**  and  39**  is 

p  =  29 . 5 -hO .  270t -hO .  00068t« 
while    the   expression   for   the   hexahydrate 
above  40^  is 

p=41.35H-0.210t-f0.00070t«. 
(Barnes,  J.  phys.  Chem.  1900, 4. 19.) 

Solubility  of  ZnS04-h7H,0  in  Kfi  at  t". 


—5 

-hO.l 
9.1 
15.0 
25.0 
35.0 
39.0 


g.  ZnS04  in  100  g.  HsO 


39.30 
41.93 
47.09 
50.88 
57.90 
66.61 
70.05 


(Cohen,  Z.  phys.  Ch.  1900,  84.  182.) 
Solubility  in  HtO  at  high  pressures: 


Pressure 

t« 

g.  ZnSOi  in 

Solubility 

in  aim. 

100  g.  HK) 

at  25° 

1 

26 

67.95 

57.96 

500 

26 

68.43 

67.92 

600 

25.8 

68.32 

67.91 

1000 

25.8 

67.95 

67.66 

1000 

25.8 

67.96 

67.66 

(Cohen  and  Sinnige,  Z.  phys.  Ch.  1909,  67. 
444.) 


Liable  to  form  suDersaturated  solutions. 


Sat.  ZnSOi-l-Aq  at  8**  has  sp.  gr.- 1.421. 
(Anthon.) 


Sp.  gr.  of  ZnS04+7H,0  at  20. 5^ 

%  =  %ZnS04-h7H,0. 

% 

Sp.gr. 

% 

Sp.gr. 

% 

Sp.gr. 

1 

1.0057 

21 

1.1288 

41 

1.2754 

2 

1.0115 

22 

1.1355 

42 

1.2834 

3 

1.0173 

23 

1.1423 

43 

1.2917 

4 

1.0231 

24 

1.1491 

44 

1.3000 

5 

1.0289 

26 

1.1560 

45 

1.3063 

6 

1.0348 

26 

1.1629 

46 

1.3167 

7 

1.0407 

27 

1.1699 

47 

1.3252 

8 

1.0467 

28 

1.1770 

48 

1.3338 

9 

1.0527 

29 

1.1842 

49 

1.3424 

10 

1.0588 

30 

1.1914 

50 

1.3511 

11 

1.0649 

31 

1.1987 

51 

1.3599 

12 

1.0710 

32 

1.2060 

52 

1.3688 

13 

1.0772 

33 

1.2134 

53 

1.3779 

14 

1.0835 

34 

1.2209 

54 

1.3871 

15 

1.0899 

35 

1.2285 

55 

1.3964 

16 

1.0962 

36 

1.2362 

56 

1.4057 

17 

1.1026 

37 

1.2439 

57 

1.4151 

18 

1.1091 

38 

1.2517 

58 

1.4246 

19 

1.1156 

39 

1.2595 

59 

1.4342 

20 

1.1222 

40 

1.2674 

60 

1.4439 

% 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 


(Schiff,  A.  no.  72.) 

Sp.  gr.  of  ZnS04-f-Aq  at  15**. 
%-%ZiiS04+7H/). 


Sp.gr. 


.006 

.013 

.019 

.024 

.0288 

.036 

.041 

.047 

.053 

.0593 

.066 

.073 

.079 

.085 

.0906 

.097 

.103 

.110 

.116 

.1236 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


Sp.gr. 


.130 

.137 

.143 

.150 

.1574 

.164 

.171 

.179 

.185 

.1933 

.200 

.209 

.216 

.224 

.231 

.240 

.246 

.255 

.263 

.2709 


%    Sp.fr. 


41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
66 
57 
68 
69 
60 


1.280  . 

1.288 

1.295 

1.304 

1.3100 

1.320 

1.330 

1.337 

1.346 

1.3532 

1.362 

1.380 

1.370 

1.390 

1.3986 

1.408 

1.416 

1.425 

1.435 

r4451 
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Sp.  gr.  of  ZnS04+Ag  at  23.5**.  a=no.  of  ^., 
equivalent  to  \i  mol.  wt.,  dissolved  in 
1000  g.  H,0;  b=8p.  gr.  if  a  is  ZnS04+ 
THjO,  M  mol.  wt.  =  143.5;  c-sp.  gr.  if  a 
is  ZnSO^jJfmoLwt.  =  80 . 5. 


% 

b 

c 

a 

b 

1 

1.077 

1.084 

7 

1.368 

2 

1.143 

1.162 

8 

1.400 

3 

1.199 

1.236 

9 

1.428 

4 

1.249 

1.307 

10 

1.453 

5 

1.294 

1.376 

11 

1.476 

6 

1.333 

1.443 

(Favre  and  Valson,  C.  K.  79.  968.) 


Sp.gr. 

of  ZnSO«-f  Aq  «t  18 

9 

^ 

8p.  gr. 

^ 

Sp.gr. 

tQ 
^ 

Sp.gr.. 

5 
10 

1.0509 
1.1369 

15 
20 

1.1675 
1.2313 

32 
50 

1.3045 
1.3788 

Sp.  gr.  of  ZnS04+Aq. 


g.  salt  in  100  g.  aoiution 

1                  Sp.  gr. 

24.7170     , 

1.3152 

21.4444 

1.2665 

17.7573 

1.2145 

14.0307 

1.1645 

9.7426 

1.1106 

5.1110 

1.0665 

(Charpy,  A.  ch.  1893,  (6)  29.  27.) 
Sp.gr.  of  ZnS04+Aq. 


g.  equivalents 
ZnS04  per  Uter 

t" 

Sp.  gr.  to/to 

0.001309 

13.59 

1.0001126 

0.002616 

13.575 

1.0002258 

0.005212 

13.573 

1.0004451 

0.01039 

13.585 

1.000886 

0.09818 

13.621 

1.008189 

0.18842 

13.642 

1.015587 

0.1890 

16.11 

1.01550 

2.493 

15.88 

1.19385 

(Kohlrausch,  W.  Ann.  1879.  1.) 

Sp.  gr.  of  Zn804+Aq  tX  room  temp,  oon- 
tainmg: 

7.12  16.64      23.09%  ZnS04. 

1.1064      1.1953      1.2814 

(Wagner,  W.  Ann.  1883, 18. 271.) 

Sp.  gr.  of  ZnS04+Aq  at  19.5**. 


f  salt  per 
of  sofuti* 


fution 


0.00186 
0.00371 
0.00556 
0.00740 
0.01106 
0.01469 
0.01829 
0.02187 
0.02542 
0.02895 


Density  of  solution, 
(g.  per  cc.) 


1.00179 
1.00356 
1.00530 
1.00711 
1.01065 
1.01410 
1.01753 
1.02112 
1.02446 
1.02798 


(McGregor,  C.  N.  1887,  66.  4.) 


Sp.  gr.  of  ZnS04+Aq  at  25**. 


CoDceotration  of  ZnS04 


1 — nonnal 


Sp.  f f. 


1.0792 
1.0402 
1.0198 
1.0094 
1.0047 


(Kohlrausch  and  Hallwachs,  W.  Ann.  1894, 

68,27.) 

Sp.  gr.  of  ZnS04+Aq  at  18.5**^  when  p  = 
percent  strength  of  solution;  d= ob- 
served  density;   and  w— volume   cone. 


m  grams  per  cc. 


p 

d 

w 

29.22 

1.3718 

0.40057 

25.14 

1.3091 

0.32910 

21.28 

1.2528 

0.26659 

17.08 

1.1957 

0.20422 

11.20 

1.1220 

0.12567 

8.44 

1.0894 

0.09195 

6.65 

1.0696 

0.07112 

3.82 

1.0387 

0.03968 

3.18 

1.0318 

0.03281 

1.46 

1.0138 

0.01480 

0.577 

1.0045 

0.00580 

(Barnes,  J.  phys.  Chem.  1898,  2.  542.) 

Sp.  gr.  of  dil.  ZnS04+ Aq  at  20.004°. 
Cone.  =g.  equiv.  per  I.  at  20.004*. 
Sp.  gr.  compared  with  H,0  at  20.004** -1« 


Cone. 


0.0000 
0.0001 
0.0002 
0.0005 
0.0010 
0.0020 
0.0050 
0.0060 
1.0100 


Sp.  gr. 


1.000,000,0 
1.000,008,6 
1.000,017,2 
1.000,043,2 
1.000,086,3 
1.000,172,3 
1.000,429,1 
1.000,514,3 
1.000,853,9 


(Wagner,  Z.  phys.  Ch.  1890,  6.  40.) 


(Lamb  and  Lee,  J.  Am.  Chem.  Soc.  1913,  86. 
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Sat.  ZnSO«+Aq  boils  at  104.4'',  and  solu- 
tion contains  45  pts.  ZnS04  to  100  pts.  HsO. 
(Griffiths.) 

Crust  forms  at  103.5^,  the  solution  contain- 
ing 68  pts.  ZnS04  to  100  pts.  HsO.  Highest 
temp,  olraerved,  105".  (Gerlach,  Z.  anal.  26. 
426.) 

B.-pt.  of  ZnSOi+Aq  containing  pts.  ZnS04 
to  100  pts.  HsO. 


B-pt. 

PU.  ZnS04 

B.-pt. 

Pt»,  ZnS04 

100. 5* 

13.1 

103.0*' 

61.0 

101.0 

25.0 

103.5 

68.0 

101.5 

37.7 

104.0 

74.9 

102.0 

45.4 

104.5 

80.7 

102.5 

53.9 

105.0 

85.7 

(Gerlach,  Z.  anal.  86  432.) 

B.-pt.  of  ZnS04-f  Aq. 

g.  ZnSOi  in 

RiM  of  the 

B&rometrio 

100  g.  HiO 

b.-pt. 

prMBuremm. 

2.886 

0.080 

743.0 

6.647 

0.169 

t{ 

10.139 

0.266 

t( 

13.389 

0.372 

it 

17.713 

0.461 

tt 

22.202 

0.591 

t( 

25.199 

0.690 

t( 

28.249 

0.811 

t( 

30,470 

0.899 

742.0 

32.89 

0.995 

tt 

35.18 

1.122 

tt 

37.36 

1.240 

tt 

39.83 

1.381 

ft 

41.30 

1.459 

tt 

44.56 

1.671 

tt 

(Kahlenberg,  J.  phys.  Chem.  1901,  6.  370.) 


1  1.  absolute  H,S04 

dissolves  0.0021  mob. 

ZnSO*  at  25**. 

(Bergius,  Z.  phys.  Ch.  1912,  | 

72.  353.) 

Completely 

pptd.   1 

From    ZnS04+Aq    by 

HCsHiOs.     (Persoa.) 

Solubility 

of  ZnS04  in  KOH-f  Aq. 

Mob.  KOH  to  1  mol. 
ZnSOi 

per  cent  ZnO  in  ppt. 

0.25 

17.11 

0.50 

35.10 

1.00 

68.08 

1.62 

100.00 

2.00 

98.49 

3.00 

96.79 

5.00 

89.76 

7.00 

68.87 

13.20 

. 

0.00 

(Linebarger,  J 

.  Am. 
86 

Chem.  Soc.   1896,  17. 
0.) 

Difficultly  and  slowly  sol.  in  sat.  NHK^+ 
Aq.  with  separation  of  a  double  sulphate. 

Sol.  in  considerable  quantity  in  sat.  NaCl 
-f  Aq,  without  pptn.  at  first,  but  finally 
NasS04  separates  out.    See  under  NaC3. 

Sol.  in  sat.  NaNOi+Aq  as  in  NaQ+Aq. 
See  under  NaNOi. 

Sol.  in  sat.  KNOs+Aq  with  immediate 
pptn.  of  double  sulfate.  (Karsten.)  See 
under  KNO|. 

Very  rapidly  sol.  in  sat.  KiS04+Aq,  with 
separation  of  a  double  salt.  (Karsten.)  See 
under  K,S04. 

Abundantly,  in  sat.  CuS04+Aq. 

Slowly  sol.  in  sat.  MgS04+Aq. 

Very  rapidly  and  abundantly  sol.  in  sat. 
NaS04+Aq. 

For  solubiUty  of  ZnS04+Na«S04  9ee  under 
Na,S04  and  Na,Zn(S04)s+4H,0. 

Insol.  in  Uquid  NHs.  (Franklin,  Am.  Ql 
J.  1808,  20.  830.) 

InsoL  in  alcohol  of  0.88  sp.  gr.  ;  1000  pts. 
alcohol  of  0.905  sp.  gr.  dissolve  2  pU. 
(Anthon.) 

100  pts.  of  a  saturated  solution  in  40% 
alcohol  contain  3.48  pts.  ZnS04+7HiO;  20^(4 
39  pts.;  10%,  51.1  pts.  (Schiff,  J.  B.  186L 
87.) 

100  pts.  absolute  methyl  alcohol  dissohre 
0.65  pt.  ZnS04  at  18**.  (de  Bniyn,  Z.  phy». 
Ch.  W.  783.) 

100  pts.  absolute  methyl  alcohol  disBohv 
59  pts.  ZnS04-f  7Hi0  at  17*. 

100  pts.  50%  methyl  alcohol  dissolve  15.7 
pts.  ZnS04+7H^  at  ir.    (de  Bniyn.) 

Insol.  in  acetone.  (Eidmann,  C.  C.  18ii« 
II.  1014;  Naumann,  B.  1904,  St.  4329.) 

100  pts.  glycerine  diasolve  35  pts.  ZiiSO« 
at  ord.  temp.  (Klever,  Bull.  Soc.  1872,  (2) 
18.  372.) 

Insol.  in  methyl  acetate.    (Naumann,    B. 
1909,  42.  3790);  ethyl  acetote.     (Naumann, 
B.  1904,  87. 3601.) 
Min.  Ooetiarite. 

Zinc  hydfogen  lulphate,  ZnHt(S04)s+8H/). 
Somewhat  difficultly  sol.  in  oold,  easily  in 
hot  HiO.    (v.  Kobell,  J.  pr.  28.  492.) 

Zinc  lulphata  ammnnla,  bttic»  4NHa,  4ZiiO, 

S0,-f4H,0. 

Ppt.     (Schindler.) 
Zinc  Bulphata  ammmiia,  ZnS04,  2NH«. 

-f  HsO.  Deoomp.  by  H/>  into  basic  nne 
sulphate.  _     

4nS04, 4NH«+4HiO.  Sol.  in  HA  (Kane, 
A.  ch.  72.  304.) 

-|-3HsO.    (Andr6,C.R.  100.  241.) 

ZnSO*,  5NHi.    Sol.  in  H/>  with  partitl 
decomp.    (Rose,  Pogg.  20.  149.) 
Zinc  fnlnhate  o^rie  oiide,  Zd80«,  2CaO+ 
6HA 

(Mailhe,  A.  ch.  1902,  (7)  27.  169.)    _  ^ 

ZnS04,  3CuO+»H|0.      (Recoura,  C.  R. 

1901,  IM.  14t)^)zedby^OOgie 
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-fSHiO. 

2ZnS04,  3CuO+12H/). 
1902,  (7)  27.  169.) 

7ZnS04,  24CuO-f  xHjO. 
1901,  181.  1415.) 


(Mailhe,  A.  ch. 
(Recoura,  C.  R. 


Zinc  solpluita  hydrazine,  ZnS04,  2NsH4. 

Sol.  in  NH40H-f  Aq.  (Fransen,  Z.  anorg. 
1908,  W.  278.) 

Sol.  in  NHiOH+Aq  without  decomp. 
(Curtius,  J.  pr.  1894,  (2)  90.  345.) 

ZnH2(S04)t,  NsH4.  1  pt.  is  sol.  in  185  pts. 
H/3  at  12''.  SI.  sol.  in  dil.  adds.  Deoomp. 
by  cone.  HNOt  and  by  hot  cone.  H1SO4. 
Very  sol.  in  NH40H+Aq.  (Curtius,  J. 
pr.  1894,  (2)  00.  331.) 

Zirconhmi  lulphate,  basic,  3ZiOs,  280i. 

Insol.  in  HjO.  Sol.  in  HCl+Aq.  (Pay- 
kull,  B.  12.  1719.) 

4ZiOs,  3SOt+14HsO.  Ppt.  Difficulty  sol. 
inHiO.    (Hauser,  B.  1904,  87. 2024.) 

3ZiO],S0t.  Insol.  in  boiling  HsO.  (Frans, 
B.  8.  58.) 

7ZrOt,  6S0j.  Insol.  in  HjO.  (Endemann, 
J.  pr.  (2)  11.  219.) 

ZrOs,  SOt.  Sol.  in  very  little  HsO.  More 
H/>  deeomp.  into  3ZiOs,  2S0t  and  Zr(S04)t. 
(Berselius.) 

3ZrOi,  4SO,+15H^.  Sol.  inH*0.  (Pay- 
kull.) 

ftZrOf,  7SOi+19HiO.  Sol.  in  HA  (Pay- 
kull.) 

Zirconiam  sulfihate,  Zr(QO^t. 

Anhydrous.  Slowly  but  completely  sol. 
in  cold,  quickly  in  hot  HsO. 

Sol.  in  wann  HsS04,  but  separates  on  cool- 
ing. Precipitated  from  aqueous  solution  by 
alcohol. 

-h4HiO.    Easily  sol.  in  HsO. 

100  pts.  of  the  solution  contain  59.3  pts. 
of  the  hydrated  salt  at  39.5"*.  (Hauser,  B. 
1904,  37.  2025. 

SolubUity   of    Zr(S04)i-f4HiO    in  H,S04+ 

Aq  at  t**. 
100  g.  of  the  solution  contain: 


39.5 


g.  ZrOt 


19.5 

19.3 
19.6 
19.3 
18.8 
18.15 
17.3 
16.2 
9.6 
5.3 
3.51 
1.03 
0.46 
0.31 


s.SO« 


25.46 

25.6 

25.99 

26.5 

27.0 

27.6 

25.3 

29.1 

32.3 

34.7 

36.01 

38.2 

39.8 

42.0 


SolubiUty  of  Zr(804)s4-4H,0  in   H,S0«-f 
Aq  at  t*.---Can<tnusd. 


22 


g.  ZrOi 


g.  SO, 


0.33 

42.1 

0.14 

46.8 

0.13 

47.1 

0.15 

56.7 

0.20 

56.8 

0.27 

57.1 

0.50 

57.5 

0.60 

57.8 

2.00 

59.5 

3.25 

60.4 

4.40 

61.4 

0.10 

56.1 

0.13 

46.5 

0.21 

A7.2 

(Hauser,  Z.  anorg.  1907,  64.  197.) 

Zkconian  hydrogen   sulpliata,  Zr(80^u 
H,S04+HsO. 

Solubility  in  HsS04+Aq.  at  39.5*". 

100  g.  of  the  solution  contain: 
0.11        0.10        0.10        g.ZrO, 
81.4        81.6        81.5        g.SO,. 

(Hauser,  Z.  anorg.  1907,  64.  200.) 

+3H,0. 

Sdubihty  in  H,S04+Aq  at  t^ 
100  g.  of  the  solution  contain: 


39.5 


22 


g.  ZrOt 


g.SO. 


4.55 

61.5 

3.25 

62.5 

3.33 

63.8 

3.35 

63.8 

1.80 

64.2 

1.60 

64.6 

1.55 

65.0 

1.12 

66.8 

0.96 

68.4 

0.80 

66.4 

0.65 

67.5 

0.60 

68.1 

(Hauser,  Z.  anorg.  1907,  64.  200.) 

Persulphuric  add,  HSO4 
See  Peraolphnric  add. 

Pyrosulphttric  add  and  pyrosolphates. 
See  ttnder  Solphoiic  add  and  aulphatos. 

Sulphuric  boric  add. 
See  Boroscdpharic  add. 


Sulphuric  vanadicadd,  ViOi,  3S0«+< 
See  Sdlphate,  vanadiaitt.^OOgie 
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Sulphurotis  acid,  anhydrous,  SOs. 
See  Sulphur  diazide. 

Sulphurous  acid,  H^Ot.      « '     .  • 

Known  only  in  aqueous  solution,  from 
which  SOj  is  given  off  upon  heating.  Crys- 
tallises in  cold,  with  various  amounts  of 
water,  forming  compounds  which  approxi- 
mate H,S0,+8H,0  (Pierre,  A.  68.  228); 
H,SOs-hlOHiO  (D5pping,  Bull.  Ac.  St. 
P^tersb.  7.  100):  HsS0,+14H,0  (Sch6n- 
feld,  A.  96.  22);  HiSO,-f-6H,0  (Roozeboom, 
R.  t.  c.  8.  29,  59,  75,  84;  Geuther,  A.  224. 
218).  Crystals  are  sol.  in  2  pts.  H|0  at  10**. 
(Pierre.) 

For  sp.  gr.  of  solutions,  etc.,  see  sulphur 
dioxide. 

Sulphites.. 

Normal.  Only  the  alkali  sulphites  are  sol. 
in  H|0,  and  they  are  insol.  or  only  si.  sol.  in 
alcohol. 

Insol.  in  Uquid  NH».  (Franklin,  Am.  ch. 
J.  1898^  20.  824.) 

Acid.   All  the  acid  sulphites  are  sol.  in  HsO. 

In  general  it  is  rarely  possible  to  determine 
whether  the  compd.  described  is  a  pure 
chemical  compound  or  not.  It  is  probable 
that  many  substances  described  by  svenssen 
and  others  are  isomorphic  mixtures  whose 
composition  depends  upon  the  temp,  and 
cone,  of  the  solution  in  which  it  was  pptd. 
(Rosenheim,  Z.  anorg.  1900,  26.  72.) 

Aluminttm  sulphite,  basic,  AltOi,  SOs-KHtO. 
Insol.  in  H,0;  sol.  in  H,SO|-|-Aq.    (Four- 
croy  and  Vauquelin.) 

»    6Al(OH)a,Al,(SO,),-f-9H,0.  Ppt.  (Seubert, 
Z.  anorg.  1893,  4.  66.) 

Ammonium  sulphite,  basic,  (NH4)iS0ti  NHt 
4-VaH,0. 

Sol.  in  HsO.  Pptd.  from  aqueous  solution 
by  alcohol.    (Muspratt.) 

Does  not  exist.    (Marignac.) 

Ammonium  sulphite,  (NHOsSOt. 

Verv  hydroscopic.  (Divers,  Chem.  Soc. 
1900,  77.  336.) 

Insol.  in  acetone.  (Eidnuinn,  C.C.  1899, 
II.  1014.) 

-l-HiO.  Slowly  sol.  in  HjO.  (Muspratt, 
A.  60.  268.) 

Sol.  in  1  pt.  HjO  at  12^.  (Fourcroy  and 
VauqueUn,  Crell.  Ann.  1800.  2.  416.) 

More  sol.  in  hot  HjO  with  evolution  of 
NHa.  SI.  sol.  in  absolute  alcohol.  (Mus- 
pratt.) 

Much  more  sol.  in  alcohol  than  KiSOi. 
(Pierre.) 

Loses  NHi  in  the  air. 

Sol.  in  HiO.  Cone,  solution  charged  with 
NHt  will  deposit  salt  on  evaporation  over 
KOH.  Dil.  solution  decotop.  on  evajxjration. 
(Divers,  Chem.  Soc.  1900,  77.  335.) 


Insol.  in  acetone.  (Naumann,  B.  1904, 
87.  4329.) 

Ammonfam  hjdrogen  sulphite,   NH^HSOt. 

Insol.  in  acetone.     (Eidmann,  C.C.  1899, 

II.    1014;     Naumann,  B.  1904,   87.   4329.) 

Ammonium   pj^osulphite,    (NH4)^3sO». 

Deliquescent.  Very  sol.  in  HjO  and 
alcohol.  Insol.  in  ether.  (Fock  and  Kite, 
B.  28.  3149.) 

Very  sol.  in  H|0;  very  hydroscopic.  Aq. 
solution  is  si.  decomp.  on  evaporation. 
(Divers,  Chem.  Soc.  1900,  77.  336.) 

Ammonium  cadmium  sulphite,  (NHOiSOt, 
CdSO,. 
Nearly  insol.  in  HiC.    Partly  sol.  in  excess 
of  H2S0i+Aq,  but  separates  out  on  boiling. 
(Schuler,  A.  OT.  34.) 

Ammonium  cobaltous  sulphite,  (NH4)iS0i, 
CoSOi+xH,0. 
Decomp.  on  air.     (Berglund,  B.  7.  469.) 

Ammonium  cobaltocobaltic  sulphite. 
See  Cobaltisulphite,  ammonium  cobalt 

Ammonium  cuprous  sulphite,  (KBi^^t, 
2Cu,SOt+2HiO. 

(BSttinger,  A.  61.  411.) 

(NH4)tS0,.  CusSO..  Insol.  in  cold,  de- 
comp. by  boiling  HsO.  (Rogojski,  J.  B.  186L 
366.) 

Decomp.  by  warming  with  HsO,  in  which 
it  is  insol.  Sol.  in  acids  with  evolution  of 
SOs.  (Rosenheim  and  Steinh&user,  Z.  anorg. 
1900   26.  99 ) 

-f2Hs6.     (Commaille,  J.  B.  1867.  300.) 

2(NH«)s80,,  CusSO,+3HsO.  Very  sd.  in 
HsO.  Solution  decomp.  on  standing.  De- 
comp. by  acids.  (Rosenheim  and  Stein- 
hauser.) 

5(NH4)tSO,,  CusS0,+2H,0.  Decomp. 
on  air.   Sol.  in  HsO  with  decomp.    (Svensson.) 

6(NH4)sSOi,  Cu,SO,+4HsO.  Easily  de- 
comp.   (Rosenheim  and  Steinh&user.) 

7(>ra4)sSO,,  CusSO,+4HsO.  Very  sol.  in 
HsO.  Solution  soon  decomp.  (Rosenheim 
and  Steinh&user.) 

-f  lOHsO.  Decomp.  on  air.  81.  sol.  in 
warm,  less  sol.  in  cold  HsO. (de  Saint-Oilles.) 

+14HsO.  Decomp.  on  air.  Sol.  in  HA 
but  solution  decomp. 

Very  easily  sol.  in  mother  liquor.  (Svens- 
son, Acta  Lund.  1899.  13.^ 

Ammonium  cuprocnpric  sulphite,  (NH4)i80i, 
2Cu,S0i,CuS0i +5H|0. 

Insol.  in  HsO  and  weak  acids.  Sd.  in 
NH40H-hAq.  (de  Saint-Oilles,  A.  ch.  (3> 
42.  31.) 

-f  6^sO.  Ppt.  (Rosenheim  and  Stein- 
h&user,  Z.  anorg.  1900,  26.  98gie 
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Anunooioin  |f  odmsm  su^hite, 
(NH«),0,  2G10,  3SOt-|-4H,0. 
Ppt.     Very  unstable  in  the  air. 
beim,  Z.  anorg.  1897,  16.  310.) 


(Rosen- 


Ammoniiim  gold  (aurous)  lulphite, 
3(NH4)i80,,AufSOi. 
Vexy  easily  sol.  in  HsO.    Insol.  in  alcohol. 
(Haaae,  Z.  Ch.  1869.  535.) 

Anmumtam  gold  (atirous)  solute  ammoniay 
(NH4)2SO,,  3Au,S0,,  6^^5,+H,0. 

Decomp.  by  H,0.  Sol.  in  warm  NH40H-h 
Aq,  but  decomp.  by  boiling. 

(NH«;Aui(SOi)t,  3NHi+4HtO.  Decomp. 
by  HfO.  (Rosenheim,  Z.  anorg.  1908,  69. 
201.) 

Ammooiiim  iridhsm  sulphite. 
See  Jridosulphite,  ammonium. 

Ammooium  iron  (ferrous)  sulphite. 
(NH4),S0,,  FeSO.+xHiO. 
(Berglund.) 

Ammonium  iron  (ferric)  sulphite  sulphate, 
FeSO,S04NH4+H/). 
a.  sol.  in  cold  HjO.     Decomp.  by  cold 
dil.    HCl.     (Hofmann,  Z.  anorg.   1897,  14. 
287.) 

Ammonium  magnesium  sulphite, 

(NH4),Mg,(SO,)4+18HA^  . 

Very  si.  sol.  in  H|0.  (Fourcroy  and  Vau- 
quelin.) 

Sol.  in  HtSO,+Aq. 

-H5H]0.  Much  more  sol.  in  H«0  than 
Mg60<.     (Ranmxelsberg.) 

Ammonium  manganous  sulphite^  (NH4)sS0|, 
MnSO<. 

Relatively  easily  decomp.  by  HjO.  (Berg- 
lund, Bull.  Soc.  (2)  81.  213.) 

Not  easily  decomp.  (Gorgeu,  C.  R.  96. 
376.) 


mercuric  sulphite,  (NH4)tS0t, 

Very  easily  sol.  in  Hjp,  but  HsO  solution 
gradually  decomp.,  even  in  the  cold. 

Ammonium  nickel   sulphite,    (NH4)sS0t, 
3NiSO,+18Hrf). 
Sol.  in  HaO.    (Berglund,  B.  7.  469.) 

Ammonium  platinous  sulphite. 
See  Platosulphite,  ammonium. 

Ammonium  potassium  sulphite,  10(NH4)iSOt, 
K,S0.H-11H|0. 
Decomp.  by  HjO,  etc.     (Hartog,  C.  R. 
109.  221.) 


AmtwAf^^wn^  scsndium  sulphate, 

(NH4),S0,,  Sc,(S0i)rf7H*0. 
Insol.  in  HjO.     Difficulty  sol.  in  H|SOt+ 
Aq.    (Meyer,  Z.  anorg.  1914,  88.  281.) 

Amnumium  sOver  sulphite,  (NH4)|S0|, 
AgiSOi. 

Insol.  in  HsO,  but  gradually  decomp. 
thereby.    (Svensson,  B.  4.  714.) 

6(NH4),SO,,  AgjSO.-f  19H/).  Sol.  in  H*0 
without  decomp.    (Svensson.) 

3(NH4),SOi,  4NH4HSO,,  Ag,S0,-|-18H,0. 
Easily  sol.  in  H*0,  but  decomp.  by  warming. 

Amnumium  sodium  hydrogen  sulphite, 
NH4Na,H(SO,)t-f4H,0. 

Not  deliquescent.  (Marignac,  Ann.  Min. 
(5)  12.  29.) 

100  pts.  HsO  dissolve  42.3  pts.  salt  at  12.4'', 
and  48.5  pts.  at  15**.    (Schwicker,  B.  28. 1732.) 

-f  5HsO  =2Na,S0,,  (NH4)sSsO»-f  H*0. 
(Tauber,  Techn.  J.  B.  1888.  444.) 

Ammonium  tdlurium  sulphite,  (NH4)tS0f, 
TeS0,+xHs0. 
Sol.  in  HsO.    (Berglund,  B.  7.  469.) 

Ammonium  uranyl  sulphite, 
NH4(UOs)(OH)SOr     ' 

Insol.  in  pure  HjO  More  sol.  in  HsSOa-f 
Aq  than  the  K  salt,  and  less  than  the  Na 
scat.    (Scheller,  A.  144.  240.) 

(NH4)sO,  2UO,,  3SO,. 

(NH4)  A  4U0,,  5S0,. 

(NH4)sO,  3UO,,  2SO,. 

(NH4)A  UO,,  2S0,.  (Kohlschfltter,  A. 
1900,  311.  10.) 

Ammonium  vanadium  sul|ihite. 
See  Vanadiosttlphite,  ammonium.. 

Ammonium  vanadyl  sulphite, 
(NH4)sS0,,  V0S0,-f2Hi0. 

Sol.  in  HsO  with  decomp.  (Koppel,  Z. 
anorff.  1903,  36.  184.) 

(NH4)sO,  3VOs,  2S0s+Hs0.  Sol.  in  cold 
HsO  without  decomp. 

Easily  sol.  in  mineral  acids  and  alkalies. 

SI.  sol.  in  alcohol  and  ether.  (Koppel 
Z.  anorg.  1903,  86.  182.) 

Amnumtam  zhic  sulphite,  (NH4)sS0t,  ZnSOi. 
Sol.  in  HA    (Berglund,  B.  7.  469.) 

Ammonium  sulphite  mercuric  chloride, 

2(NH4)sSO,,  HgCls. 
SI.  sol.  in  cold,  decomp.  by  boiling  H/). 
(de  St-GUes,  A.  Jh.  (3)  38.  95.) 

Antimony  sulphite,  SbsOt,  3SOs(7). 
Insol.  in  HsO.    (Berzelius.) 
Could  not  be  obtained.     (R5hrig.  J.  pr. 

(2)  87.  241.)  Digitized,byV^OOgre 
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Barium  sulphite,  BaSOt. 

Very  si.  eol.  in  HjO.  (Fourcroy  and  Vau- 
quelin,  A.  ch.  24.  301.) 

Sol.  in  about  46,000  pts.  Hrf)  at  16*. 
(Autenrieth,  Z.  anal.  1898,  87.  294.) 

Sol.  in  H,SO,-|-Aq. 

Insol.  in  acetone.  (Naunaann.  B.  1904,  87. 
4329);  methyl  acetate.  (Naumann,  B.  1909, 
42.  3790.) 

Solubility  in  sugar -|-Aq  at  t*. 


100  ccm.  of 

Solvent 

t* 

solution  con- 
tain g.BaSO« 

water 

20 

0.01974 

sucrose -l-Aq  10* 

Brix 

0.01040 

(t 

u  20» 

(t 

0.00968 

n 
if 

»'  30* 
"  40* 

0.00782 
0.00484 

•     '« 

"  50* 

(< 

0.00298 

(sat.)" 

•'  60* 

a 

0.00223 

water 

80 

0.00177 

sucrose -fAq  10* 

Brix 

0.00335 

(( 

•'  20* 

tt 

0.00289 

It 

"  30* 

it 

0.00223 

ti 

U     4QO 

tt 

0.00158 

tt 

"  50* 

ti 

0.00149 

(sat.)" 

"  60? 

a 

0.00112 

(Rogowicz,  C.  C.  1906,  II.  1223.) 

Barium  cobaltic  sulphite. 
See  Cobaltisulphate,  t>arium. 

Barium   gold    (aureus)     sulphite,    3BaS0i, 
AujSOa+xHjO. 
Ppt.    (Haase.)   . 

Barium  mercuric  sulphite,  BaSOs,  HgSOs+ 
H,0. 
Ppt.     (Barth,  Z.  phys.  Ch.  9.  196.) 

Barium  mercuric  sulphite  chloride, 
BaSO,,  BaCli,  2HgSO,+3HHrf). 
(Barth,  Z.  phys.  Ch.  1892,  9.  208.) 

Bismuth  sulphite,  basic,  BisOt,  3SOt+5HsO. 

Insol.  in  HsO.  alcohol,  or  ether.  SI.  sol.  in 
H,SO,'-f  Aq.    (R5hrig,  J.  pr.  (2)  87.  241.) 

(BiO),SO|,  3(BiOH)SOi-f  H,0.  (Seubert 
and  Elten.  Z.  anorg.  1893,  4.  72-5.) 

2(BiO),SO,,  3(BK)H)SO,+2Hrf).  (S.  and 
E ) 

*3(BiO)iSO,,  7(BiOH)SO,-f  lOHjO.  (S.  and 
E ) 

■4(BiO),SO,,  (BiOH)SO,+5H,0.  (S.  and 
E  ^  * 

*9(BiO)iSO,,  (BiOH)SO,+2H,0.  (S.  and 
E.) 

Bismuth  cobaltic  sulphite. 
See  Cobaltisulphite,  bismuth. 


Cadmhmi  sulphite,  CdSOt. 

Difficultly  sol.  in  HsO.  Easily  sol.  in  diL 
acids.    (RaJmmelsberg,  Pogg.  67.  256.) 

+2H,0.  Difficulty  sol.  in  HjO.  SoL  in 
HiSOi+Aq.  Sol.  in  NH<OH-|-Aq.  InsoLin 
alcohol.    (Muspratt,  Phil.  Mag,  (3)  80.  414.) 

Insol.  in  acetone.  (Naumann,  B.  1904, 87. 
4329.) 

Contains  2  J^,0.  (Deniges,  Bull.  SoC.  (3) 
7.  569.) 

Cadmium  sodium  sulphite,  3CdS0i,  Na«SOi. 
SoLinHrf).    (Berglund,  B.  7. 469.) 

Cadmium  sulphite^  ammmiia,  CdSOt,  NHt. 
Decomp.  by  H|0.   Pol.  without  decomp.  in 
hot  NH40H-|-Aq.    (Rammelsberg,  Pogg.  87. 
256.) 

Caesium  sulphite,  CsiSOt. 

Easily  sol.  in  HsO.  SI.  sol.  in  alcohol. 
(Chabrfe,  C.  R.  1901, 188.  297.) 

CsBshmi  hydrogen  sulphite,  Cs^SOt. 

Eaaily  sol.  in  HsO.  SI.  sol.  in  alcohd. 
(Chabrfe,  C.  R.  1901,  188.  297.) 

Calcium   sulphite,   basic,    Ca«SfOic«6CaO, 
580,. 
(Schott,  Dingl.  802.  52.) 

Calcram  sulphite,  CaS0«+2H«0. 

Slowly  effloresces.  Sol.  in  800  pta.  ooki 
HsO.    (BerzeUus.) 

Insol.  in  H,0.    (Rdhrig,  J.  pr.  (2)  87.  230.) 

0.043  g.  is  sol.  in  1  1.  H,0  at  18*.  (Weis- 
berg,  BuS.  Soc.  1896,  (3)  18.  1249.) 

CaSOs  equiv.  to  78  mg.  CaO  is  sol.  in  1 1 
HsOatlOO\    (RobartTC.  A.  1918.  2500.) 

Very  sol.  in  H^SOi -l-Aq.    5ec  <:;aH,(SO,)t. 

Insol.  in  liquid  NHs.  (Franklin,  Am.  Ch.  J. 
1898,  20.  827.) 

CaSOs  equiv.  to  37  mg.  CaO  is  soL  in  1  1. 
12%  cane  sugar-l-Aq  at  100".  (Robert,  C.  A. 
1918.  2500.) 

0.0825  g.  is  sol.  in  1 1. 10%  dugar  -|-Aq.  at 
la** ;  0.0800  g.  is  sol.  in  1  1.  30%  sugar +Aq.  at 
18^(  Weisberg,  BuU.Soc.  1896,  (3)  15.  1249.) 

Insol.  in  acetone.     (Kilig  and  NfElroy.) 

Insol.  in  methyl  acetate.  (Naimiann,  B. 
1909,  42.  3790;  ethyl  acetate.  (Naumann, 
B.  1904,87.3601.) 

+  ^sO.    (Rammelsberg.) 

Calcium  hydrogen  sulphite,  CaHa(SOa)t. 

Know  only  in  solution. 

100  ccm.  HsO  containing  9  g.  SOs  diasohre 
0.553  g.  CaSOi  to  form  a  solution  of  1.06  4>. 
gr,    (Gerland,  J.  pr.  (2)  4.  119.) 

Calcium  cobaltic  sulphite. 
See  Cobaltisulphite,  caldqn^le 
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C«foii8  tulpliito,  Ces(SO«)«+3HiO. 

More  sol.  in  cold  than  hot  HiO. 

Solution  gradually  deoompoees.  (Berthier, 
A.  ch.  (3)  7.  77.) 

Cbromoas  8alpliite»  CiSO«. 
Precipitate.    Ineol.  in  HsO.    (Moberg.) 

Cliramiiim  folphitey  basic,  CriOi,  SOi. 

CoUaidal  tnodificaUan,  Sol.  in  HiO. 

2CriOi,  SOi.  Ppt.  (Recoura,  Bull.  Soc. 
1898,  (3)  19.  169.) 

Chiomie  sulphite. 

Known  only  in  aqueous  solution,  which  pre- 
cipitates a  baeic  salt  on  boiling. 

2Cr<O,,3S0i-hl6H,0.  Precipitate.  (Dan- 
son,  Chem.  Soc.  2.  205.) 

Ouomic  potassium  salphite,  KtO,   CrsOt, 
2SOi-f-xH,0. 
Precipitate.    (Bergjund,  B.  7.  470.) 

Cobsltcms  sulphite,  basic 

St.       Decomp.    by    HfO.      (Berthicr.) 
(OH)«.    5CoSOi-|-10HfO.    Ppt.    (Seu- 
bert  and  Elten,  Z.  anorg.  1893,  4.  89.) 

Co(OH)i,  10CoSOi-|-16H,O.  (Seubertand 
Elten.) 

Cobsttoos  sulphite,  CoSO«. 

-fSH/).  Nearly  insol.  in  HsO.  Sol.  in 
HjSOt-hAq.    (Rammebberg.) 

Partly  sol.  in  NH^H+Aq. 

+5H/>.  hmol  in  H,0.  Sol.  in  HtSOs+ 
Aq.    (Muspratt,  A.  80.  282.) 

Cobsltocobsltic  sulphite. 
See  Cobaltisulph£te,  cobsltous. 

Cobsltic  sulphite  trith  SMtSOi. 
See  Cobsltisulphite,  M. 

Cobsltoos  Dotasshtm  sulphite,  CoSO«,  KiSOt 
-hcHjO. 
Insol.   in  HsO;  easily  sol.  in  HCl+Aq. 
(Schultse,  J.  B.  1864.  270.) 

CobsUie   potasshm   sulphite,   Cos(SO«)«, 
K,80,. 
SI.  sol.  in  H/>;  easily  sol.  in  HsSOi+Aq  or 
na+Aq.    (Schuhie.) 

CobsUoos   sodium  sulphite,  SCoO,   NasO, 
8S0t. 
Insol.  in  HsO.     Easily  sol.  in  HCl-hAq. 
(Schultse.) 

Cobsltk    sodium    sulphite,    CotOt,    NasO, 
dSOt. 

I     SI.  sol.  in  HsO.    (Schultse.) 


Ciqifous  sulphite,  ChW90t+HiO. 

(tt)  Red.  SI.  sol.  in  HsO.  Sol.  in  NHiOH 
or  HCl+Aq.    (Rogojski,  J.  B.  1861.  366.) 

Could  not  be  obtained  by  St.  Qilles  or 
Svensson  (B.  4.  713). 

Insol.  in  HsO,  alcohol,  or  ether.  (Etard,  G. 
R.  80.  38.) 

(Composition  is  (Cus)tHi«(S04)i,  "Cuprous 
isosulphite,"  according  to  Etard. 

-hMHsO.  fitard's  formula,  CusSOt+H^ 
is  incorrect. 

The  salt  is  almost  colorless.  (Ramberg 
Z.  phys.  Ch.  1909,  69.  512.) 

09)  WhUe.  Normal  salt.  Insol.  in  H^, 
alcohol,  or  ether.    (£tard.) 

Cupric  sulphite,  basic,  4CuO,  S0t+7H|0. 

Insol.  in  HsO.  and  decomp.  by  washing 
therewith.    (Millon  and  Commaille.) 

7CuO,  4SO,+8HsO.  Sol.  in  dil.  HJ30«. 
(Seubert  and  Elten,  Z.  anorg.  1893,  4.  48J 

3CuO,  2SO,-flJ^HsO.  SI  sol.  in  HjO. 
(Newbury,  Am.  Ch.  J.  14.  232.) 

7CuO,  4S0s-f  8HsO,  or  4CuS04, 3Cu(0H)i 
+5HsO.  Sol.  in  dil.  H,S04+Aq.  (Seubert 
and  EltiBU,  Z.  anorg.  1893, 4. 50.) 

Cuproctqiric  sulphite,  CuSOt,  Cu^«+2Ht0. 

Nearly  insol.  in  cold  HsO.  Decomp..  by 
boiling. 

Sol.  in  HaSOi-hAq,  HQ,  or  NH|OH-f  Aq. 
(Berthier.) 

Sol.  in  very  dil.  HNOt+Aq.  (Dipping, 
J.  B.  1861.  365.) 

Insol.  in  HsSOi,  HCsH/)s,  or  Cu  salts -hAq. 
(de  St.  Gilles.) 

-|-5H,0.  Insol.  in  H,0.  Easily  sol.  in 
HsSOi-l-Aq,  HCsH*Os+Aq.  in  cupric  salts 
-f-Aq,  NHiOH-l-Aq,  or  HCl+Aq.  (de  St. 
GiUes,  A.  ch.  (3)  42.  34.) 

Composition  is(Cu;)CugHio(S04)i+21H,0, 
"acid  cuprosocupric  octosulphite."  (Etard, 
C.  R.  96.  1475.) 

Cuprous  ferroferric  sodium  sulphite,  CusO, 
2FeO,  FesO,,  NasO,  6SO,+16H,0. 

Sol.  in  about  1000  pts.  H/>. 

Sol.  in  cold  dil.  HsSOi+Aq;  sol.  in  cold 
dil.  HCl+Aq  with  a  residue  of  CusCls. 
(Stromeyer,  A.  109.  237.)  • 

Cuprous  Uthhun  sulphite,  CusSO*,  LiiSOa+ 
2H,0. 
Insol.    in    HsO,    but    gradually    decomp. 
thereby,    (fitard,  C.  R.  98.  138.) 

Cupric  mercuik  sulphite,  CuSOi,   Hg|90|. 
Sol.  in  HsO  in  all  proportions,  but  decomp. 
on  boiling. 

Cuprous  potassium  sulphite,  CusSO«, 

(Vohl,  J.  pr.  98.  219.)       .     r^^a%i> 
+2H,0.      Sol.    iM  i^HSCMtli^grifeomi'* 
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(Rosenheim  and  StdnMuser,  Z.  anorg.  1890, 

26.960 

CutSOij  2K2SO1.  (Chevreul,  Graham, 
etc.) 

Does  not  exist.    (Svensson.) 

CuA  3K,0,  6SOi-|-7H,0=4KHSO,, 
K,SOs,  Cu,SO,-f5HtO.  Decomp.  by  Hrf). 
(Svensson,     B.     4.     713.) 

Could  not  be  obtained.  (Rosenheim  and 
Steinhauser.) 

Cu,0,  4KA  8SOi-h3H,0=6KHSOt, 
K,SOt,  CU2SO,.  Decomp.  by  H,0.  (Svens- 
son.) 

Could  not  be  obtained.  (Rosenheim  and 
Stdnh&user.)  _  ^ 

CuiSO,,  8K,SO,-fl6HjO.  Sol.  m  H,0 
with  decomp.    (Rammelsberg,  Pogg.  67. 391 .) 

Does  not  exist,  according  to  Svensson. 

Cuprocttuic  potasshim  sulphite,  3CuiSOs, 
3CuS0,,  K,SOs. 
Properties  as  cuprous  potassium  sulphite. 
(Rogojski,  J.  B.  1861.  367.) 


2Cu,S0t,   CuSOa,    K,SO,-f5HaO.     Insol 
in  HiO  and  weak  acids,    (de  St-Gilles.) 
"      -      4CuS0,,    K,S0,+16H,0. 


CiiiSO,,  4CuS0,,  K,S0,+16H,0.  De- 
comp. by  HsO.   (Rosenheim  and  Steinhauser. 

Cuprous  sodium  sulphite,  CuiSOs,  NasSOs. 

-f  2HiO.  Decomp.  by  RtO.  (Svensson, 
1870.) 

-fllHiO.  Insol.  in  cold  HjO,  but  decomp. 
by  excess,    (fitard,  C.  R.  W.  138.) 

2CuaS0,,  3Na,SO,+29H20.  Insol.  in  H/D. 
(Rosenheim  and  Steinhauser,  Z.  anorg.  1900, 
26.  94.) 

CuiSO,,  5Na,SCs+38H,0.  Decomp.  by 
HjO.    (Svensson.)  ,      , 

Cu,SO,,  7Na,SOs-|-19H^.  Completelv 
sol.  in  HiO,  but  solutions  decomp.  on  stand- 
ing.   (Svensson.) 

"Cuprous  sodium  octosulphite," 
(Cut)sHioNai6880,t+43Hrf).    (fitard.) 

SCuiSO,,  2Na,SO,-f-30HtO.  EasUy  de- 
comp. (Rosenheim  and  Steinh&user,  Z. 
anorg.  1900,  26.  94.) 

Cuprocupric  sodium  sul^te, 

CujSO,,  2CuS0,,  2Na,80,-h6H,0. 

Nearly  insol.  in  cold,  decomp.  by  hot  HjO. 
(Rosenheim  and  Steinh&user,  Z.  anorg.  1900, 
26. 95.) 

-hSHjO.  Decomp.  by  H,0.  (Rosenheun 
and  Steinh&user.) 

Cimrocimric  sodium  hydrogen  sulphite, 

Na8CuS(Cu;)Ht(S04)8,6H4(S04)  -h5Hrf). 
Insol.  in  H,0.    (fitard,  C.  R.  94.  1422.) 
(Cu;)Cu?Na«H,8(S04)i.    (fitard.) 

Copper  sodium  sulphites. 

Doubtless  many  of  the  compds.  described 
In  this  class  are  in  reality  isomorphic  mixtures 
whose .  composition  depends  upon  the  temp, 
and  cone,  of  the  solution  in  which  pptd. 


^Rosenheim  and  Steinh&uscsr,  Z.  anorg.  1900, 
26.  92-95.) 

Didymium  sulphite,  Dis(SOa)i-h3HiO,  or 
6H,0. 
Precipitate.  Insol.  in  H|0.  Sol.  in  HsSOi 
H-Aq,  from  which  it  is  reprecipitated  by 
heating,  redissolving  on  cooling.  (Marignac, 
A.  ch.  (3)  38.  167.) 

Erbium  sulphite,  Ers(SOt)t+3HiO. 
Precipitate. 

Gludnum  sulphite,  basic,  2GlS0t,  9Gl(0H)s 
-|-6H,0. 
Ppt.    (Seubert.Z.  anorg.  1893,4.  52.) 
GlSOi,  GIO.    Decomp.  by  HiO  or  aloohd. 

(K.  and  M.) 
3GISO1,  GIC.    Sol.  in  alcohol.    (K.  andM.) 

Gludnum  sulphite»  GlSOi. 

Decomp.  by  HjO  or  alcohol.     (KrOas  and 
Momht,  B.  23.  734.) 

Gludnum  potassium  si^phitey 
2GlS0t,  K,S0,-|-9H,0. 
Unstable  in  the  air.    (Rosenheim,  Z.  anorg. 
1897,  16.  310.) 

Gold  (aurous)  potassium  su^ihite,  AuiSOi, 
3K^,. 
Very  sol.  in  H^ ;  insol.  in  alcohol.    (Haase.) 

Gold  (auric)  potassium  sulphite,  AusOi, 
6K,0,  8S(5;+5H,0-6KS0,,  Au,(8O0i 
+6Hrf). 
Sol.  in  HtO  with  deoomp. 
Decomp.    bv    acids;    msol.    in    alkalies. 
(Fremy,  A.  79:46.) 


Gold  (auric)  potassium  sulphite. 
Au,(SO,),,  5K^,-f  lOH/). 
(Rosenheim  ^d  Hertsmann,  Z.  anorg.  1908, 
69.  199.) 

Gold  (auric)  potasshmi  sul^te  ammonia, 
Au,(SO,),,  3K,SO,,  4]ra,-f  4H,0. 
As  the  corresponding  NH4  salt.     (Rosen- 
heim and  Hertzmann,  Z.  anorg.  1908,  (^ 

202.) 

Gold    (aurous)    sodium    sulphite,    AutdOi, 
3Na,SO,+3Hrf). 
Sol.  in  less  than  Ipt-H/).   Insol.  in  akohol 

(Hasse.)         _.    ,    ^ 
-|-5HtO.    (Hmily.) 

Gold  (auric)  sodhmi  sulphite, 
Au,(SO«)„  5Na,SOt-|-28Hrf). 
As  K  salt.      (Rosenheim  and  Hertsmann, 
anorg.  1908,  (^tz^LjOOglC 
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Gold  (anrous)  sulphite  aimnonia,  3AuiO, 
4S0,,  8NH,-hfiiO. 

SI.  sol.  in  HiO  with  decomp.  Deco^ip.  by 
acids. 

SI.  sol.  in  cold,  more  easily  in  hot  NH4OH-I- 
Aq.  Decomp.  by  boiling.  (Hasse,  Zeit.  Ch. 
1869.  535.) 

Gold  (auric)  sulphite  ammonia, 
Au,(SO,),,  4NH,+4H,0. 
Ppt.    Decomp.  in  moist  air  and  in  neutral 
solution     (Herzmann,    Z.  anorg.   1908,  69. 
198.) 

Indhim  lolphite,  2IniOs,  3SOs+8H/). 
Insol.  in  Hrf).    (Bayer,  A.  158.  372.) 

Iridhmi  sulphite,  Irt(SOt)t+8HiO. 

Scarcely  sol.  in  HjO;  easily  sol.  HCl-fAq. 
(Bimbaum,  A.  186.  179.) 

Iridy!  tolphite,  (IiO)SO,+4HiO. 

Insol.  in  H,0.  Sol.  in  HCl  or  H,S04-|-Aq. 
(Bimbaum.) 

Iridoos    potassium     sulphite,    IrO,    3K2O, 

5SO,(/). 
SI.  sol.  in  HA  more  sol.  in  KOH-|-Ag. 
Easily  sol.  in  HCl-|-Aq.     (Claus,  J.  pr.  49. 
359.) 

Itidout  sulphite  potassium  chloride. 
See  Iridosulphite,  potassium. 

Iridium  sulphite  with  MtSOs. 
See  Iridosulphite,  M. 

Iroii  (ferrous)  sulphite,  FeSOs+2}^sO. 

Very  si.  sol.  in  HfO.  Easily  sol.  in  H,SOi+ 
Aq.  Insol.  in  alcohol,  but  sol.  therein  in 
presence  of  SOs.    (Muspratt.) 

Iroii  (feiric)  sulphite,  FesOs,  SOs+6HsO. 

Very  si.  sol.  in  HiO.  SoLinacjds.  (Koene.) 
2FejOi,  3SOi.    Deliquescent;  decomp.  by 
H/>  into  SOs  and  above  comp. 
3FeiOt,  S0,-f-7H/).    Ppt. 

Iroo  (fenoferric)  potasshmi  sulphite,  FeSO«, 
(FeO),SO,,  2K,S0,. 
Ppt.    (Berglund.) 

Iroo  (feiric)  potasshmi  sulphite,  KA  FesOt, 
3SOs+2HiO. 

SoL  in  H,SO,-|-Aq.  (Koene,  Pogg.  68. 
453.) 

FejO,,  2KA  3SO,-|-5H,0.  Ppt.  (Mus- 
pratt,  Phil.  Mag.  (3)  80.  414.) 

Ink.   (ferric)  potassium  sulphite  sulphate, 

a  .  sol.  in  cold  H]0. 

ft  >L  in  20%  HCl;  decomp.  on  boiling. 
^Ho  fmann,  Z.  anorg.  1897,  14.  286.) 


Fe(S08)iS04K,.  Almost  insol.  in  cold 
HsO.  Decomp.  by  boiling  with  dil.  acids. 
(Hofmann.) 

Fe,(SO,)4S04K4+5H,0.  Insol.  in  cold 
H2O;  sol.  in  cold  20%  HCl-fAq;  decomp.  on 
boiling  with  HjO.    (Hofmann.) 

Iron  (ferric)  sodium  suljdiite  sulphate, 

Fe(SO,),S04Na8-|-ra,0. 
Almost  insol.  in  HjO. 

Decomp.  by  boiling  with  dil.  acids.  (Hof- 
mann, Z.  anorg.  1897,  14.  289.) 

Iron  (ferric)  sodium  hydrogen  sulphite  sul- 
phate, FeS04(SOs)4HtNat+2H]0. 
Only  very  si.  sol.  in  HsO.     (Hofmann.) 

Lanthanum  sulphite,  Lat(SOs)s+4HtO. 
Precipitate.    (Cleve . ) 

Lead  sulphite,  PbSO«. 

Insol.  in  HjO.  Decomp.  by  acids.  SI.  sol. 
in  H,SO,-|-Aq.    (Rdhrig,  J.  pr.  (2)  87.  233.) 

Utfahmi  sulphite,  Li|SOt+6HiO. 

Sol.  in  HsO;  precipitated  from  aoueous 
solution  by  abs.  alcohol.  (Danson,  Chem. 
Soc.  2.  205.)    Sol.in  H,SOH-Aq. 

-f-HsO.  SI.  sol.  in  alcohol,  and  still  less 
sol.  in  ether.    (ROhrig,  J.  pr.  (2)  87.  225.) 

-h2H,0.    (ROhrig.) 

U^um  potassium  sulphite,  LiKSOt+^^iO. 
Easily  sol.  in  H/).    (Rdhrig,  J.  pr.  (2)  87. 
251.) 

lithium  sodium  sulphite.  6Li,S0t,  NaiSO«+ 
8H,0. 
Sol.  in  HiO.    (Rdhrig.) 

Magnesium  sulphite,  MgSOt+6HsO. 

80I.  in  20  pt8.  cold.  And  in  leas  hot  HsO.  (Fourcroy 
and  Vauquelin.) 

Sol.  in  80  pts.  cold,  and  in  120  pts.  boiling 
H,0.    (Hager,  C.  C.  1876.  135.) 

More  easily  sol.  in  HjSOt+Aa. 

Insol.  in  liquid  NH|.  (Franklin^  Am.  Ch. 
J.  1898,  20.  828.) 

Precipitated  from  aqueous  solution  by 
alcohol. 

-f  3H,0.    (ROhrig,  J.  pr.  (2)  87.  234.) 

Manganous  sulphite,  MnSOs+2HsO. 

limol.  in  HsO|  alcohol,  or  ether.  £asily  sol. 
in  acids,  also  in  HjSOi-f  Aq. 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

-h23/^HjO.    (Rammelsberg.) 

-|-3HjO.  Sol.  in  10,000  pts.  cold,  and  6000 
pts.  hot  HjO;  more  sol.  in  cone.  Mn  salts+Aq; 
sol.  in  1000  pts.  H,CO,-hAa/-  100  pts.  H,SOi 
-hAq  dissolve  15^17  ^^^^J^i^^^  «6. 
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Salt  with  2^H/>  is  the  only  one  which 
exists.    (Rdhrig,  J.  pr.  (2)  87.  2.) 

Manpnotis   potuiitiin   folpihite,    2MnS0t, 

Insol.  in  HsO,  even  when  boiling.  (Gorgeu, 
C.  R.  96.  376.) 

MnSO,,  KjSO,.    Sol.  inHjO.    (Gorgeu.) 

Manganotis  soditun  solpihite,  MnSOs,  NasSOs 
+H,0. 

Insol.  in  hot  HjO,  but  decomp.  by  cold  HjO. 
(Gorgeu.) 

4MnS0i,  NajSOi.  Insol.  in  H,0.  (Gor- 
geu.) 

Mercuric  sulphite,  2HgO,  SOi. 

Insol.  in  H,0.  Sol.  in  HO,  alkali  sul- 
phites with  subsequent  decomp.,  and  in  KCN 
-l-Aq.    (de  St-GiUes,  A.  ch.  (3)  86.  80.) 

HgSO,.  Decomp.  by  cold  HfO.  (de  St- 
GiUes.) 

Does  not  exist.  (Divers  and  Shimidxu, 
Chem.  Soc.  49.  553.) 

HgO,  2SOa+HiO.  Sol.  in  HtO,  but  de- 
comp. by  boiling,  (de  St-Gilles.)  Exists  only 
in  aqueous  solution.    (Divers  and  Shimidzu.) 

Mercuromercuric  sulpliite.  Hgt(S0s)s4~ 
2H,0-Hg,S0„  ^0,. 

Very  efflorescent.  Insol.  in  HjO.  Decomp. 
by  hot  HaO.  Insol.  in  dil.  HNOi  or  HjSO*-!- 
Aq. 

-f4Hrf).    Very  efiOorescent. 


Fypomercurosic  sulphite,  Hg4(SOs)s+HsO. 
Insol.  in  HsO,  but  easily  decomp.  on  stand- 
ing therewith.  Almost  absolutely  insol.  in 
diL  HNO,  or  H,S04+Aq.  (Divers  and 
Shimidsu.) 


Mercuric  oxs/sulphita,  Hg(SOsOHgO)tHg+ 
HsO. 
Insol.  in  HsO.    Decomp.  by  hot  HsO.    In- 
sol. in  dil.  HNO,  or  HiSOi+Aq.     Sol.  in 
HsSOt+Aq.    (Divers  and  Shimidiu.) 

Mercuric  potassium  sulphite,  basic, 
KiO,  2HgO,  2S0,. 
(Barth^.  phys.  Ch.  1892,  9.  210.) 
Krf),  3HgH0,  380t.    Insol.  in  Hrf).    Partly 

sol.  in  KOH-f  Aq.    (Earth.) 

Mercuric  jpotassiuin  sulphite,  HgSOt,  KsSOt 


+H. 


r 


SI.  sol.  in  cold  HsO.    Decomp.  on  boiling, 
(de  St-GiUes,  A.  ch.  (3)  86. 90.) 

Mercuric     potassiuiii      s^ihite     mercuric 
chloride,  KtHg(SOs)t,  Hgat. 
Decomp.  by  Hrf).     (Earth,  Z.  phys.  Ch. 
1892,  9.  206.) 


Mercuric  sUver  sulphite,  HgSO%  Ag^9(>i-h 
2HsO. 
Decpmp.  rapidly;  insol.  in  HiO.     (Barth, 
Z.  phys.  Ch.  9.  195.) 

Mercuric  sodtam  sulphite,  HgSOt,  NajSOt+ 
H,0. 

Sol.  in  HsO.    (de  SirGilles.) 

Sol.  in  25  pts.  cold  HsO,  and  deoomp.  on 
heating.    (Divers  and  Shimidxu.) 

+2HiO =Na,(SO,)sHg-|-2HsO.     (Barth, 
Z.  phys.  Ch.  9.  193.) 

2HgS0i,  NasSO«+HsO.  Much  oicve  sol 
in  H^  than  the  above  comp.  especiaUy  on 
heating,    (de  St-Gilles.) 

Does  not  exist.    (Divers  and  Shimidxu.) 

Mercuric  strontium  sulphite,  H|0O%  Si6Qi+ 
2HiO. 
Ppt.    (Earth.) 

Mercuric  si^phite  ammoninm  bromide, 
Hfl^t,  NHJBr. 
As  NH4CI  comp.     (Earth,  Z.  i^ys.  Ch. 
1892,  9.  215.) 

Mercuric  sulphite  ammimium  cfaloffde, 
HgSO,,  ra^Cl. 

As  K  salt.    (Earth.) 

Mercuric  sulphite  potassium  diloride, 

HgSO,,  KCl. 
Sol.  in  HsO.    (Earth.) 

Mercuric  sulphite  sodium  chloride,  Hg^a, 
Naa+^. 
Sol.  in  HsO.    (Earth.) 

Nidcd  sulphite,  basic,  2NiS0»,  Ni(OH)s+ 
6H,0. 
Ppt.    (Seubert  and  Elten^  Z.  anorg.  1893, 
4.91.) 

Nickel  sulphite,  NiSO«+4HsO. 

Insol.  in  H/).  Sol.  in  HQ-I-Aq.  with 
evolution  of  SOs.    (Muspratt,  A.  60.  259.) 

-f6H,0.  Insol.  m  H,0.  Sol.  in  H,SOt-^ 
Aq.    (Rammelsberg,  Pogg.  67.  391.) 

Nickel  sulphite  ammonia,  Ni80«,  3NHa+ 
3HsO. 
Sol.  in  little  HsO.    Decomp.  ^  mudi  Bfi 
or  heat.    (Rammelsberg,  Pogg.  67.  245.) 

Osmious  sulphite,  OriSOt. 

Insol.  in  HsO.  Eaedly  sol.  in  HQ+Aq 
without  evolution  of  SOj.  Very  slowly  4^ 
comp.  by  KOH+Aq.    (CUub.) 


Osmious  potassium  sulphite^  OsSOi^ 


iouspotai 
2KHSO,-I-4H,0. 
Nearly  insol.  in  HsO-OOglC 


it 
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Oamioiiu  potasaium  folphite  ddoiide,  OsO, 
2SOs,  6KC1. 
Easily  sol.  in  HiO. 

PallRdoua  sodiiim  suldiite,  PdSOt,  3NatS0, 
+2H,0  -  NaJ>d(S0,)4  +2H,0. 
Sol.  in  hot  HsO.    Sol.  in  NaOH+Aq  or 
H,SOi+Aq.    (W6hler  and  Frerichs,  A.  174. 
199.) 

Plaliiioiis  sulphite,  PtOi,  2S0]. 

E^asilv  8oL  in  HiO  or  alcohol.  (Ddbereiner, 
J.  pr.  Ii5.  315.) 

Formula  is  PtSOi.    (Gmelin.) 

PtSO,,  H,SO,.     (Bimbaum,  A.  139.  172.) 

Flatinic    potassittm    sulphite,    PtOs,    SOs, 
K,SO,+H,0. 
Sol.  in  KOH-hAq.     (Bimbaum,  A.  189. 
173.) 

PlAtinic  sodiism  sulphite,  PtOs,  SOs,  2NaiS0t 
4-2H,0. 
Sol.  in  HiO.    (Bimbaum.) 

FUtiiioiis  sulphite  trith  MtSOs. 
See  Platosulphite,  M. 

PlaHnum  sulphite  ammimium  chloride. 
See  Chloroplatosulphite,  amnumium. 

Potasshsm  sulphite,  KsSOs+2HsO. 

Somewhat  deliquescent.  Sol.  in  1  pt.  cold, 
and  still  less  hotlTsO.  (Fourcroy  and  Vau- 
quelin,  A.  ch.  84.  254.) 

Insol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  80.  829.) 

Very  slightly  soluble  in  alcohol.  Insol.  in 
ethyl  acetate.    (Casaseca,  C.  R.  30.  821.) 

Potassium  hydrogen  sulphite,  KHSO«. 
Sol.  in  HiO.    Insol.  in  absolute  alcohol. 

Potassium  pyrosulphite,  KtSsOf. 

Slowly  sol.  in  HsO.  Very  si.  sol.  in  alcohol; 
insol.  in  ether.    (Musprat^  A.  60.  259.) 

PMassium  xhodhun  sulphite,   SKiSOi, 
Rh,(S0,),-f6H,0. 
See  Rhodosulphite,  potassium. 

Fotsssium  mthenium  sulphite, 
O[Ru(S0,)4K«],-|-2H/). 
Ppt.    (Miolati,  C.  C.  1901, 1.  601.) 

Potsssinm  sodium  sulphite,  KNaSO«. 

Sol.  in  H,0.    (Spring,  B.  7.  1161.) 
^    4-1,  and  2H,0.    (Schwicker,  B.  88.  1731.) 
L    Isomeric    salts,   KSOiNa    and    NaSOsK. 
^Barth,  Z.  phys.  Ch.  9.  176.) 


Potassium  sodium  hydrogeii  sulphite, 

KNa,H(80,)t+4H,0. 
Easily  sol.  in  HtO:  100  pts.  H/)  dissolve 
69  pts.  salt  at  15''.    (Schwicker,  B.  88.  1731.) 
K,NaH(SO,),-|-3HiO.    (Schwicker.) 

Potassium  uianyl  sulphite,  K(UOs)(OH)SOs. 

Insol.  in  H^O,  but  sol.  in  H,SOi-|-Aq. 
(ScheUer.) 

K,0,  2U0,,  3S0,.  (KohlschQtter,  A.  1900, 
811.  10  et  seq.) 

KA4U0,,  5S0,.    (K.) 

KA3UO,,2SO,.    (K.) 

KAU0,,2S0,.    (K.) 

Potassium  vanadium  sulphite. 
iSes  Vanadiosul^iite,  potassium. 

Potassium  vanadyl  sulphite,  KsSOi, 
V0S0i+5HH,0. 

Sol.  in  H/y  wiliiout  decomp.  and  can  be 
recryst.  therefrom.  (Koppel  and  Behrendt, 
B.  1901,  84.  3932.) 

KiO,  3V0i,  2S0i.  Sol.  without  decomp. 
in  cold  and  hot  HsO. 

Insol.  in  alcohol  and  ether.  (Koppel,  Z. 
anorg.  1903,  36.  182.) 

Potasshmi  dnc  sulphite,  K,SOs,  dZnSOt+ 
7JiH,0. 
Sol.  in  HsO  with  deoomp.    (Berglund,  Acta 
Lund.  1878.) 

Rhodium  sulphite,  Rhs(SOs)t+6HsO. 
Sol.  in  H/3.    Insol.  in  alcohol.    (Ciaus.) 

Rhodium  sodium  sulphite. 
See  Rhodosulphite,  sodium. 

Ruthenium  sulphite,  Rus(SOs)s. 

Colloidal  substance,  sol.  in  a  large  quantity 
of  HsO.     (Lucchesi,  Gass.  ch.  it.  1900,  80. 

(2)  71.) 

Ruthenium  sodium  sulphite,  Na7Ru(S0t)f 
+2H/). 
Ppt.    (Miolati,  C.  C.  1901, 1.  501. 

Samarium  sulphite,  Sms(S0i)i. 
Amorphous  precipitate.    (Cleve.) 

Scandium  sulphite,  Scs(SOs)i. 

Insol.  in  cold  HsO.    81.  sol.  in  hot  HsO. 

Sol.  in  excess  of  sodium  sulphite  when 
heated.  (Crookes,  Phil.  Trans.  1910,  810.  A. 
363,) 

-f6HsO.    Very  si.  sol.  in  HiO. 

Decomp.  by  boiling  with  HsO  with  separa- 
tion of  HsSOi.    (R.  J.  Meyer,  Z^anprg^l914, 

30^281.)  DigitizedV  vJiJOyrC 
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Selenium  sulphite,  SeSO«. 

Correct  composition  for  ''selenium  sulph- 
oxide."    (Divers,  Chem.  Soc.  49.  583.) 

Silver  sulphite,  AgiSOt. 

Very  si.  sol.  in  cold  HiO.  Decomp.  on 
heating. 

Solubility  in  H^O  is  <1. •20,000.  (Bau- 
bigny,  C.  R.  1909,  149.  858.) 

Easily  sol.  in  NH40H-hAq,  and  alkali 
sulphites  H-Aq.  Insol.  in  HjSOi-hAq.  De- 
comp. by  strong  acids,  but  not  bv  acetic  acid. 
(Berthier,  A.  ch.  (3)  7.  82.) 

Easily  sol.  in  alkali  thiosulphates+Aq. 
(Herschel.) 

Cold  NaHSOj-fAq  dissolves  a  considerable 
amount  of  AgiSOs.  (Rosenheim  and  Stein- 
h&user,  Z.  anorg.  1900,  26.  78.) 

Practically  insol.  in  HNOt+Aq  or  dil. 
AgNOs-f  Aq.  also  in  HiSOt-hAq.  (Divers, 
Chem.  Soc.  49.  579.) 

Silver  sodhim  sulphite,  AgsSO*,  NatSO«+ 
HiO. 
Decomp.  by  HjO.     (Svensson,  B.  4.  714.) 

Sodium  sulphite,  NaaSOi. 

100  pts.  dissolve  at  0**,  14.1  pts.;  at  20°,  25.8 
pts.  ;  at  40**,  49.5**  pts.  NajSO,.  (Kremers. 
Fogg.  99.  50.)  Maximum  solubility  is  at  33.*^ 
(Mitecherlich.) 

Solubility  in  100  pts.  H^  at  t°. 


t*» 

Pts.  NatSOi 

60.4 

28.29 

59.8 

28.29 

59.8 

28.65 

59.8 

28.75 

37.0 

28.01 

37.0 

28.07 

47.0 

28.19 

47.0 

28.07 

55.6 

28.21 

84.0 

28.26 

The  temp,  at  which  Na»SOt-f  7HjO  changes 
into  NaiSOi  is  about  21.6"*. 
(Hartley  and  Barrett,  Chem.  Soc.  1909,  96. 
1183.) 

See  also  +7H,0. 

Sp.  gr.  of  sat.  solution  at  16*  =  1.21. 
(Greenish  and  Smith,  Pharm.  J.  1901,  66. 
774.) 

Insol.  in  liquid  NHi.  (Franklin,  Am.  Ch. 
J.  1898,  20.  829.) 

InsoL  in  alcohol. 

InsoL  in  ethyl  acetate.  (Casaseca,  C.  R. 
30.  821.);  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  benzo^trile.  (Naumann,  B< 
1914,  47.  1370.) 


-f7HjO.    Decomp.  slowly  on  air. 

Sol.  in  4  pts.  HsO  at  15°  with  abeorptioo 
of  heat  (Diunas),  and  in  1  pt.  boiling  H/) 
(Fourcroy). 

Solubility  in  100  pts.  H|0  at  f , 


t* 

Pta.  NmSO* 

37.2 

44.08 

33.5 

39.64 

29.0 

34.99 

23.5 

29.92 

18.2 

25.31 

10.6 

20.01 

5.9 

17.61 

2.0 

14.82 

—1.9 

13.09 

SupersolubiUty    curves    have    also    been 
plotted  for  ice  and  Na,S08-|-7H,0. 
(Hartley  and  Barrett,  Chem.  Soc.  1909,  91. 
1181.) 

+  10H,O.  Efflorescent.  Somewhat  km 
sol.  than  above  salt.    (Muspratt.) 

Sodium  hydrogen  sulphite,  NaHSOs. 

More  difficulty  sol.  in  HjO  than  XaHOO*, 
and  is  precipitated  by  alcohol  from  aqueoia 
solution.    (Muspratt.) 

Insol.  in  acetone.  (Eidmann^  C.  C.  1699, 
II.  1014;  Naumann,  B.  1904,  ST.  4329. 
methyl  acetate.  (Naiunann,  B.  1909,  41 
3790.) 

-f4H,0.    (Clark.) 

Sodium  pyrosulphite,  NasSsOi. 
Decomp.  gradually  on  the  air. 

Sodium  uianyl  sulphite,  Na(nOt)(OH)SCV 

SI.  sol.  in  H^.  More  sol.  in  H,SCi+Aq 
than  the  K  salt.    (Scheller.) 

Na,0,  2U0,,  3S0,. 

Na^,  3U0,,  2SO2.  (Kohlschatter,  A. 
1900,  611.  10  et  seq.) 

Sodium  vanAdyi  sulphite,  Na^O,  290s, 
VO,-f5HiO. 

Sol.  in  HjO  with  decoinp. 

Na,0,  2SO2,  3VO,+4HjO.  Sol.  in  cold 
HsO;  decomp.  on  heating.  (Koppel,  B.  1901, 
84.  3933.) 

Sodium   zinc   sulphite,  Na^90|,   3Zd80}+ 

Sol.  in  H/)  with  decomp.  (Berglund,  Acta 
Lund,  1872.) 

Sodium  tulpliite  sUTer  dikvide,  3NaiS0^ 

AgCl-h2lH,0. 
Sol.  in  H*0.    (Svensson,)  gi^ 
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Stponthun  8ulidiito>  SrSQi. 

Precipitate.  Almost  insol.  in  HsO.  Sol.  in 
H,SO,+Aq.    (Muspratt.) 

Sol.  in  about  30,000  pts.  Hrf)  at  16-18^. 
(Autenrieth,  Z.  anal.  1898,  87.  293.) 

Abundantly  sol.  in  H,SOi-f-Aq.    (R5hrig.) 

Teauriimi  sulphite,  TeSO«. 

Correct  composition  of  "tellurium  sulph- 
oxide."    (Divers,  Chem.  Soc.  49.  583.) 

ThaUotts  stilphite,  Tl,SOs. 

SI.  sol.  in  cold,  easily  in  hot  HtSOi+Aq. 
(Rahrig,  J.  pr.  (2)  87.  229.) 

100  pts.  HaO  dissolve  3.34  pts.  at  15.5°. 
Easily  sol.  in  hot  H|0;  insol.  in  alcohol. 
(Seubert  and  Elten,  Z.  anorg.  2.  434.) 

Thalloos    vanadW    inlphite,    2T1|S0«, 
Vrf),S0,+4H,0. 
(Gain,  A.  ch.  1908,  (8)  14.  278.) 
TljSOt,  3Vrf),S0,-f  8H/).    (Gain.) 

Thonum  sulphite,  Th(SOs)t+HiO. 
Precipitate.    (Cleve.) 

Tin  (stannous)  sulphite,  5SnO,  2SOs+^HsO. 

Ppt.  Partly  sol.  in  H^,-f  Aq.  (R5hrig, 
J.  pr.  (2)  37.  249.) 

-h20HjO.    (Rdbrig.) 

8SnO,  2S0,-f  2OH2O. 

llSnO,  2SOt+20H,O.    (ROhrig.) 

Uranous  sulphite,  basic,  U(OH)sSOs+HsO. 
Insol.  in  H2O.    Easily  sol.  in  acids.    Sol. 
in  H|SOi+Aq,  but  is  soon  decomp.    (Ram- 
melsberg.) 

Uranyl  sulphite,  basic,  3U0s(0H)s, 
6(UO,)8O,+10H,O. 
(Seubert  and  Elten,  Z.  anorg.  1893,  4.  80.) 

Uranyl  sulphite,  (U0s)S0t+4Hs0. 

Insol.  in  H,0.  Sol.  in  HtSOi-f  Aq  or  alco- 
holic solution  of  SOf.  (Rdhrig,  J.  pr.  (2)  37. 
240.) 

Vanadj^  sulphite,  SVO,,  2SOs+43^iO. 

Decomp.  slowly  on  standing. 

Sol.  in  HsO  without  apparent  decomp. 
(Koppel,  Z.  anorg.  1903;  85.  1«6.) 

2V,04,  3SO,+10H,0.  Sol.  in  H/);  aq. 
sol.  decomp.  on  boiling  giving  off  SOi  and 
forming  V,04,  2H2O.  (Gain,  C.  R.  1906, 148. 
824.) 

Vanadyl  zinc  sulphite,  ZnO,  3V0,,  2SOs. 

Decomp.  slowly  in  the  air. 

Sol.  in  lltO  without  decomp.  (Koppel,  Z. 
anorg.  1903,  35.  183.) 

YtbuUtm  sulphite,  Yb,(S00i+9H,O. 

Inflol.  in  HjO.  (Cleve,  Z.  anorg.  1902,  32. 
143.) 


Yttrium  sulphite,  Y,(SOi)i+3HsO. 
SI.  sol.  in  HiO.    (Cleve.) 

Zinc  sulphite,  basic,  2ZnSOs,  3Zn(0H)t. 
(Seubert,  Arch.  Pharm.  229.  321.) 
ZnSO,,  Zn(OH)2-|-HjO.    (Seubert.) 

Zinc  sulphite,  ZnS0i+2,  and  2ViH^. 

Very  si.  sol.  in  H|0.  100  pts.  Hrf)  dissolve 
0.16  pt.  ZnSOi-f  2HtO.  (Henston  and  Tich- 
bome,  Brit.  Med.  J.  1890.  1063.) 

Easily  sol.  in  H,SO,+Aq.    (Koene.) 

Sol.  in  NH40H+Aq. 

Insol.  in  alcohol. 

Decomp.  into  basic  salt  by  boiling  HsO. 
(Seubert,  Arch.  Pharm.  229.  1.) 

Zinc  sulphite  ammonia,  ZnSOt,  NHt. 

Decomp.  by  HjO.  Sol.  in  NH40H-f  Aq. 
(Rammelsberg,  Pogg.  67.  255.) 

Zirconium  sulphite. 

Insol.  in  HjO.  Somewhat  sol.  in  H1SO1+ 
Aq,  from  which  it  is  rep^td.  on  boiline.  Sol. 
in  (NH4)iS0j-f  Aq,  from  which  "Zr  hydroxide 
is  pptd.  on  boiling.    (Berzelius.) 

Zr(S08)i-f  7HjO,  Ppt.  (Venable,  J.  Am. 
Chem.  Soc.  1895,  17.  449.) 

Sulphuryl  bromide,  SOsBrs. 

(Odling,  Chem.  Soc.  7.  2.) 
Does  not  exist.     (Seetini,  Bull.  Soc.  10. 
226;  Melsens,  C.  R.  76.  92;  Michaelis.) 

Sulphuryl  chloride,  SOsCli. 

Decomp.  by  HjO  and  alcohol. 

Decomp.  by  moist  air,  water^^or  abs. 
alcohol;  more  rapidly  by  alkalies,  HCl,  S0», 
etc.    (Schiff,  A.  102.  111.) 

4-Hrf).  Only  si.  sol.  in  HjO  at  0'  with 
slow  decomp.    (Baeyer,  B.  1901,  84.  737.) 

-hl5H,0.  SI.  sol.  in  H^O  at  0°  and  stable 
therein  for  several  hours.    (Ba^er.) 

I>isulphuryi  chloride  (Pyrosulphuryi  chlor- 
ide), SiOfCl,. 

Decomp.  slowly  with  H|0.  (Rose,  Pogg. 
44.  291.) 

Sol.  in  CCI4  and  CHCU;  misdble  with 
Uquid  SOs. 

Sulphury!  hydro^  chloride, 

soaia=^Pso,. 

Decomp.  on  moiist  air,  and  violently  with 
H^O.  Not  miscible  with  CSs.  Decomp.  with 
alcohol. 

Sulphury!  titsnhun  chloride,  SOi,  TICU- 
TiCl,OSO,a. 
Slowly  deliquescent.    (Clausnitser.  B.  11. 

2011.)  Digitized  by  V^OOQLC 
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DimUj^vtryi  diloride  •fevmlc  (oydiloridey 

5S2O.CI,,  4SnOCl,. 
Sol.  in  a  little  HsO,  but  deoomp.  by  more 
HA    (Rose,  Pogg.  ii  320.) 

Solphuryl  flisorida»  SOsFt. 

1  pt.  IB  sol.  in  10  pts.  HfO  at  O"*.  3  vol. 
are  sol.  in  1  vol.  alcohol  at  0**;  insol.  in  cono. 
HsSOi  at  66'';  sol.  In  aq.  solution  of  KOH, 
Ga(OH)s,  Ba(OH)s  and  in  alcoholic  solution 
ofaUcaUee.    (Moiflsan,  C.  R.  1901, 182.  377.) 

Siilphuryl  hjdioxji  flisoridet  HSOaF. 

Violently  deoomp.  by  H/>.  (Thorpe  and 
Kirwan,  Z.  anorg.  8.  63.) 

Solplmryl  psrozidet  SO4. 
See  Salphttr  A^ptoxid*. 

Sulphydric  acid. 
See  Hydrogen  Sulphide. 

Sulphydrozyl. 
See  SvlphhydrozTL 

TantaUc  add,  H4Ta40,  (?). 

Sol.  in  HF  (Rose),  and  KHj(Cf04)j+Aq 
(Qahn,  Schw.  J.  16.  437).  At  the  instant  of 
prec^>itation  is  sol.  in  various  acids.    (Rose.) 

Aluminum  tantelate. 
Insol.  in  HiO.    (Benelius.) 

Ammmihim    towtantalate,  (NH4)tHfTaiOif 
+HjO. 
Somewhat  sol.  in  HiO.    (Rose,  Pogg.  102. 

67.) 

Barium  A«axxtintilale,  Ba4Ta/)i«+6HsO. 
SI.  sol.  in  HiO.    (Rose.) 

CMium  tanlalate,  4CsiO,  3Ta^s+14H,0. 

Completely  sol.  in  a  small  amoimt  of  hot 
HfO.  (E.  F.  Smith,  J.  Am.  Chem.  80c.  1908, 
80.  1666.) 

7CsjO,  6Tarf)»+38HjO.  Pptd.  from  its 
aqueous  solution  by  alcohol.    (Smith.) 

Ferroot  tantalate»  Fe(TaO«)t. 

Min.    TanUdiU, 

6FeO,  4Ta/)..    Min.  TapidiU. 

ICagneahmi  ^iwtantalate,  Mg4Ta/)it+ 
9HA 


Potasihnn  tantilale»  KT9O9. 
Insol.  in  HiO.   Sol.  in  KOH+Aq. 
A.  ch.  (4)  9.  249.) 


Ppt    (Rose,  Pogg.  102.  61.) 
4MgO,Ta/)«.   ]^l.inHsO. 
81.  266.) 


(Joly,  C.  R. 


Mecoomus  tntalatet  SHgiO,  4TatOs+6B^. 

Decomp.  by  warm  HNOi+Aq  (1.21  sp.  gr.) 
•with  separation  of  TajOi.    (Rose,  Pogg.  102. 

s64.) 


nac. 


(Mtrig- 


Potasahmi  Aemttantalafte,  K«Ta^M+16H/). 
Sol.  without  deoomp.  in  moderately  wann 
HsO.    Decomp.  by  IxMling.     (Marignic,  A 
ch.  (4)  9.  250.) 

Rubtdiom  tntidaftet  4RbA  3Ta«Ot+14H^ 
Sol.  in  H,0.    (E.  F.  Smith,  J.  Am.  Chem. 
Soc.  1908,  80.  1666.) 


Silver  tantalafte,  4Ags0,  STa^*. 

Completely  sol.  in  NH/)H+Aq. 


HNO,+ 


Aq  dissolves  AgsO,  and  TasO»  separates  out. 
(Rose,  Pogg.  102.  64.) 

Sodium  tantalate,  NaTaOt. 
Insol.  in  HsO.    (Rose.) 

Sodium  Aemttantelate,  NatTa^u +25H|0. 

1  pt.  salt,  dissolves  in  493  pts.  H«0  at  13.5*, 
and  in  162  pts.  at  100"".  Venr  slightly  sol.  ia 
alcohol.    Iniwl.  in  alkaline  solutions.    (Rose.) 

Pertantalic  add. 
iSee  Pertantdic  add. 

Tantalum,  Ta. 

Not  attacked  by  HCl.  HNOi,  aqua  rsgia,  ot 
hot  cone.  HsS04.  Easily  sol.  in  a  mixture  of 
HNOi  and  HF  (Berzeliu^,  Pogg.  4.  6;  Rose;. 
Also  sol.  in  HF  alone  (Benelius.) 

Not  attacked  by  alkali  hydrates -hAq. 

Insol.  in  single  adds  and  in  aqua  regit. 
Oxidized  by  a  mixture  of  HF  and  aqoft 
reda.    (Moissan,  C.  R.  1902, 184.  211.) 

Pure  Ta  is  insol.  in  boiling  HaSO«,  HNOi, 
HCl,  aqua  regia  or  mixtures  o(  theee  adds; 
dowly  sol.  in  HF+Aq.  (v.  Botion,  Zeit 
Elektroohon.  1906, 11. 45.) 

Tantalum  bromidey  TaBrt. 

Decomp.  by  HiO.    (Rose.) 


Tantahnn  didiloride,  TaCli+2HflO. 

Sol.  in  HsO  when  freshly  prepared, 
bri^,  C.  R.  1907, 144.  805?) 


(On- 


Tantalum  peniodiloride,  TaCU. 
Takes  up  HsO  from  the  air  withofut  deh- 

§ueecing.  Decomp.  by  HsO.  Sol.  in  H^«. 
ol.  in  cold  HQ+Aq  to  a  doudr  bqdd, 
which  gelatinises  after  a  time.  Not  eom- 
pletely  sol.  in  boiling  HCl-hAq,  and  tbt 
solution  does  not  gelatinise  by  the  subeequent 
addition  of  water,  but  all  goes  into  aohitioe- 
Partly  sol.  in  KOH  +Aq.  InaoL  in  K^Qi+ 
Aq.    Sol.  in  absolute  alooholJiC 
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Tantidtim  peniaAvuxide^  TaFf. 

Very  hydroscopic;  sol.  in  HfO.  (Ruff,  B. 
1909,  42.  494.) 

Tantalum  fluoride  toith  MF. 
See  Fluotantalate,  M. 

Tantalum  hydroxide,  TatOi,  xH/). 
See  Tantallc  add. 

Tantalum  nitridOt  TaN. 

Not  sol.  in  any  acids,  except  a  mixture  of 
HF  and  HNOs.     (Rose,  Pogg.  100.  146.) 

TaJ^,.    (Joly,  BuU.  Soc.  (2)T5.  506.) 

Tantalum  dtoxide»  TasOt(7). 

Sol.  in  HF  with  evolution  of  hydrogen. 
(Hermann,  J.  pr.  (2)  6.  69.) 

Tantalum  tetroxidei  TasOi. 

Not  attacked  by  any  acid,  not  even  a  mix- 
ture of  HNOi  and  HF.  (Berzelius,  Pogg.  4. 
20.) 

Decomp.  by  HCl.  (Smith,  Z.  anorg.  1894, 
T.98.) 

Tantdum  pentoMe^  TasOf. 

Inaol.  in  any  acid,  even  boiling  HsSO«  or  in 
HF.    (Berselius.) 

Sol.  in  fused  KHSO^  10  pts.  being  necessary 
to  dissolve  1  pt.  Ta/)». 

Tantahmi  iflidde,  TaSit. 

Inaol.  in  most  inorganic  adds.  Sol.  in 
HF  and  in  HF-I-HNO,. 

Decomp.  by  fused  alkali  hydroxides.  (HOn- 
i^Khmid,  M.  1907,  28.  1027.) 

Tantalum  lulphide,  TaiS«. 

Not  attacked  by  HCl-hAq.  Oxidised  bv 
boiling  with  HNOt+Aq,  more  rapidly  with 
aqua  regia.  Attacked  by  H]S04  on  heating. 
Not  completely  sol.  in  HF  or  a  mixture  of  HF 
and  HNO,. 

TeUoretted  hydrogen,  TeHt. 
See  Hydsogen  telluride. 

Telliuic  acid,  HsTeOi. 

Insol.  in  H|0,  cold  cone.  HQ,  hot  HNO«,  or 
boilinp  KOH+Aq,  but  when  heated  with 
HiO  18  gradually  converted  into  HiTe04-f 
2H/!)  and  dissolved. 

-h2HiO.  Very  slowly  sol.  in  cold  H/),  but 
aoL  in  hot  HsO  in  every  proportion.  Insol. 
in  absolute  aJoohol;  sol.  m  dil.  alcohol  ao- 
cordina  to  the  anM>unt  of  HsO  present.  Sol. 
in  acids  and  alkalies.  Insol.  m  alcohol  or 
ether. 

Insol.  in  alcohol;  sol.  in  NaOH+Aq. 
(Mylhis,  B.  1901,  84.  2216.) 

Stable  in  the  air. 

Sol.  in  H,0;  pptd.  by  HN0|.  (Stauden- 
maier,  Z.  anorg.  1895, 10. 191.) 


SolubiUty  in  Hrf). 

8oUd  phMe 

Temp. 

HfTe04 

Mok 
HiO  to 
1  mol 
HsTe04 

Mob 

HiTeOi 

to  100 

mok 

HsO 

H,Te04+6H,0 

0** 

13.92 

66.2 

1.61 

6* 

17.84 

49.2 

2.03 

10* 

26.21 

30.2 

3.31 

15« 

32.79 

21.9 

4.55 

H,Te04.2H,0 

10** 

25.29 

31.7 

3.15 

18*^ 

28.90 

26.2 

3.82 

30° 

33.36 

21.4 

4.67 

40' 

36.38 

18.8 

5.33 

60° 

43.67 

14.2 

7.04 

80° 

51.55 

10.07 

9.93 

100° 

60.84 

6.89 

14.52 

(MyUus,  B.  1901,  84.  2211.) 

+6HsO.  Obtained  from  solutions  at  0°. 
(Staudenmaier,  Z.  aoong.  1896, 10.  191.) 

AOoteOuric  add,  HsTeO«. 

Miscible  with  HiO. 

Sol.  in  alcohol;  m>td.  by  NaOH-f-Aq  but 
sol.  in  excess.    (Myhus,  B.  1901,  84.  2216.) 

Tdluiatet. 

Neutral  alkali  salts  are  sol.  in  HsO;  the 
acid  salts  are  only  si.  sol.  Uierein,  but  dissolve 
in  HCl+Aq. 

Alumfamm  t^uiate. 

Ppt.  Sol.  in  excess  of  aluminum  salts -hAq. 
(Berselius.) 


teUuiate,  (NH4)sTe04. 

Slowly  but  completely  sol.  in  HsO.  SI.  sol. 
in  NH40H+Aq  or  NH4CH-Aq.  SI.  sol.  in 
alcohol.    (Benelius.) 

(NH4),0,  2TeO,.  SI.  sol.  in  HiO,  but  more 
sol.  than  the  corresponding  K  salt. 

(NH4)rf),  4TeO,.  Very  si.  sol.  in  Hrf). 
Insol.  in  alcohol.    (Benehus.) 

Barium  t^uiate,  BaTeO«+3HiO. 

SI.  sol.  in  cold,  more  in  boiling  HsO.  E^asily 
sol.  in  HNOs-l-Aq.    (BerseUusO 

BaH,(Te04)s-f2HsO.  More  sol.  in  HsO 
than  BaTe04.  Decomp.  by  HsO.  (Ber- 
zelius.) 

BaO,  41eOs.  More  sol.  in  HsO  than  either 
BaTe04  or  BaH,(Te04)s.    (BerieUus.) 

Bismuth  teUunte,  BitTe0«+3H^. 

Min.  MontamU.  Sol.  in  HCl+Aq  with 
evolution  of  CI. 

Cadmtam  telluiate,  CdTeOi. 

Ppt.    Sol.  in  HCl-hAq.    (Oppenheun.) 

C«iium  hydrogen  t^uiate»  C8HTe04+ 
^HsO. 

1  pt.  is  sol.  in  30  pts.  H^O.  (Norns,  Am. 
Ch.  J.  1901,  96.  32li}zed  by  V^OOgie 
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Caldtun  teUiinit6»  CaTeO«. 

Ppt.    Sol.  in  hot  H,0.    (Berzelius.) 

Chromic  teUimte,  CrtCTeOOi. 
Ppt.    Sol.  in  excess  of  Cr  salts -fAq. 

Cobaltous  tdlunite. 
Ppt.    (Berzelius.) 

Cupric  teUimte,  CuTeO«. 

Ppt.    (Berzelius.) 

Cuq.2TeO,.    Ppt.    (B.) 

CuiTeOe.    Insol.  in  HtO. 

Sol.  in  Ha,  HNO,,  NH4OH,  KCN  and 
acetic  acid.  (Hutchins,  J.  Am.  Chem.  Soc. 
1905,  27.  1181.) 

Gladnmn  tdlvnte,  GlTeOi. 
Insol.  in  HsO. 

Iron  (ferrous)  teUurate,  FeTe04. 

Ppt.    Min.  FerroteUurate. 

Iron  (ferric)  teUumte,  Fes(Te04)i. 

Ppt.    Sol.  in  ferric  salts +Aq.    (Berzelius.) 

Lead  teUurate,  basic. 

Not  completely  insol.  in  H/). 

Lead  teUurate,  PbTe04. 

Somewhat 'sol.  in  HjO. 

PbO,  2TeO,.    More  sol.  than  PbTeOi. 

PbO,  4TeOt.  SI.  sol.  in  H,0.  Sol.  in 
HNO,+Aq,lesssol.inHC^EI,0,-fAq.  (Ber- 
zelius.) 

Litiiitun  tdlurate,  Li4TeOi+a;H,0. 

SI.  sol.  in  HjO  with  decomp.  (MyUus,  B. 
1901,  84.  2209.) 

Magnesium  tdlurate,  MgTe04. 
Ppt.    More  sol.  in  HjO  than  the  Ba,  Sr.  or 

M^ejOT.    More  sol.  in  H2O  than  Mgfre04. 

Manganous  teUnrate. 
Ppt. 

Mercurous  teUnrate,  basic,  3HgsO,  2TeOt. 
Ppt.    (Hutchins,  J.  Am.  Chem.  Soc.  1905, 
27.  1178.) 

Mercurous  tetturate,  HgiTe04. 
Ppt.    Min.  MagnolUe. 

Mercuric  teUurate,  HgTe04. 

Ppt.  Very  easily  decomp.  by  HjO.  (Hut- 
chins, J.  Am.  Chem.  Soc.  1905,  27.  1179.) 


-h2H,0.     Slowly  decomp.  by  cold  H,0. 
"        ■      "  ■  oiling  HjO.     (Hut- 

chins.) 


Rapidly  decomp.  by  boili 


Hg,TeO«.    Insol.  in  H^.    Unchanged  by 
boiUng  with  H2O. 


Sol.  in  HNOi,  but  more  readily  sol.  in  HCl. 
(Hutchins.) 

Mercuric  telluratp. 
Ppt.    (Berzelius.) 

Mercurous  hydrogen  tellurate,  HgHTe04 
+3H,0. 
Stable  in  the  air  if  protected  from  the  li^t 
Insol.  in  HiO.    Decomp.  by  boiling  HjO  or 
by  an  excess  of  cold  cone.  HgNOi-|-Aq. 

Sol.  in  dil.  HNOi  or  dil.  acetic  acid.  (Hut- 
chins, J.  Am.  Chem.  Soc.  1905,  27.  1177.) 

Nickel  t^orate. 
Ppt. 

Potassium  tellurate,  KsTe04+5HsO. 

DeUquesces.     Sol.  in  H^O.     Very  si.  soL 
in  HsO  containing  KOH. 
100  g.  HtO  dissolve  at: 
0"  20**  30* 

8.82       27.53'      50.42  g.  K,Te04. 
(Rosenheim  and  Weinheber,  Z.  anorg.  1911. 
69.  264.) 

Insol.  in  alcohol.    (Berselius.) 

K,0,  2TeO,.  Insol.  in  HjO,  acids,  or 
alkalies.    (B). 

KHTe04-f  MH2O.  SI.  sol.  in  cold,  more 
sol.  in  hot  HjO.    (BerzeUus.) 

KjO,  3TeOi-f5HjO.  Mudi  more  soL  in 
hot  than  in  cold  HsO.  (Hutchins,  J.  Am, 
Chem.  Soc.  1905,  27.  1174.) 

K,0,  4TeOi.  Insol.  in  HsO,  HCl,  or  HNO, 
-|-Aq,  Sol.  by  long  heating  with  cone.  HXOi 
-fAq. 

KHTe04,  H,Te04-f  J^HsO.  SI.  sol.  in 
H,0. 

Rubidium  teUurate,  RbtTe04+3Hs0. 

Sol.  in  about  10  pts.  HiO.  (Xorris,  Am. 
Ch.  J.  1901,  26.  322.) 

Rubidium  hydrogen  teUurata»  RbHTe04 

+MHs0. 
Sol.  in  about  20  pts.  cold  HsO.    SI.  mwe 
sol.  in  hot  HsO.     (Norris,  Am.  Ch.  J.  1901, 
26.  320.) 

Silver  teUurate,  dAgiO,  TeOt. 

Sol.  in  NH|OH-|-Aq. 

3A^,    2TeOi.     Insol.   in    boiling   H/). 

+3HsO.  Ft)t.  Unchanged  by  odd  H/>. 
Gradually  decomp.  by  bouing  HsO.  (Hut- 
chins, J.  Am.  Chem.  Soc.  1905,  27.  1169.) 

AgsTe04.  Deoomp.  by  H,0  mto  3Ag,0, 
TeO,.    Sol.  in  NH40H-f  Aq. 

-h2HsO.  Insol.  in  hot  and  cold  HsO.  Sd. 
in  NH4OH,  KCN,  NssSsOi,  HNO^  HjSO* 
and  HCsHiOs + Aq.  De<x>mp.  by  cone.  HNOt 
HsS04  or  acetic  acid. .  (Hutchins,  J.  Am. 
Chem.  Soc.  190f^z??feyVl«»Ogie 
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AgsTeOr.    Ppt. 
AgiO.  4TeO,.    Ppt. 

Coula  not  be  obtained.  (Hutchins.  J. 
Am.  Chem.  Soc.  1906,  27.  1168.) 

Sodhon  teUttiate,  NatTeO«+2HsO. 

Very  si.  sol.  in  hot  or  cold  HjO.  When 
heated  to  drive  off  2HsO  becomes  insol.  in 
HiQ,  but  sol.  in  dil.  HNOi+Aq.    (Berzelius.) 

1  pt.  is  sol.  in  about  130  pts.  HsO  at  18""; 
50  pts.  HsO  at  lOO"". 

+4H,0.  1  pt.  is  sol.  in  about  70  pts.  H,0 
at  18*;  40  pts.  HiO  at  50^  (Mylius,  B.  1901, 
84«  2209 ) 

Na,Te,07 +4H,0  =  NaHTe04 -f  1  HH,0. 
Slowly  but  completely  sol.  in  HjO.    SI.  sol. 
in  NaC2Hi08-f  Aq.    Insol.  in  alcohol.    (Ber- 
selius.) 

Na/),  4TeO».  Insol.  in  HjO,  acids,  or 
alkalies,  except  by  long  boiling  with  HNOi-h 
Aq. 

-f  xHiO.  (a)  Slowly  sol.  in  H2O.  (ft 
Insol.  even  in  boiling  H2O. 

Na4Te06-f-8HiO.  Very  sol.  in  H^O  but 
with  decomp.    (Mylius.) 

Strontium  teUuiates. 
Resemble  Ca  salts. 

Thallous  tellttiate,  TliTeOi. 

SI.  sol.  in  HjO.  (Dennis,  J.  Am.  Chem. 
Soc.  1898,  18.  975.) 

ThMitnn  teUuimte. 
Ppt.   Insol.  in  excess  of  thorium  salts  +  Aq. 

Uranium  teUnnte,  Us(Te40)s(?). 

Ppt.     Insol.  in  H,0  or  UO,(NOt)i-f  Aq. 

Tttrimn  tellurate. 

Ppt.    Insol.  in  HjO  or  Yt  salts+Aq. 

Zmc  tenuiate,  ZnsTeOc 

Insol.  in  H/). 

Sol.  in  HNOa,  HCl,  H2SO4  and  acetic  acid. 
(Hutchins,  J.  Am.  Chem.  Soc.  1905,  27.  1181.) 

Zirconium  teUuimte. 
Ppt.    (BerzeUus.) 

TeUttriuniy  Te. 

Insol.  in  H,0  or  HQ-I-Aq.  SI.  sol.  in  hot 
cone.  H3SO4,  but  separates  out  on  cooling. 
Sol.  in  boiling  cone.  HtS04.  Easily  oxidised 
by  HNOi  or  aqua  regia.  Sol.  in  boiling  very 
cone.  KOH-f  Aq,  separating  out  again  on 
cooling. 

Not  attacked  by  boiling  cone.  HNOs-f  Aq, 
according  to  Hartimg-^chwartzkoff  (Ann. 
Min.  (4)  19.  345). 

Sol.  in  warm  cone.  KCN-f  Aq. 

Insol.  in  liquid  NHi.  (Franldin,  Am.  Ch. 
J.  1898,  20.  830.) 


100  pts.  methylene  iodide  dissolve  0.1  pt- 
Te  at  12°.    (Retgers,  Z.  anorg.  8.  343.) 

^  ccm.  oleic  acid  dissolves  0.0014  g.  Te 
in  6  days.  (Gates,  J.  phys.  Ch.  1911,  15. 
143.) 

A  colloidal  solution  of  Te  in  H2O  can  be 
obtained.  It  exists  in  two  modifications, 
a  brown  and  a  blue-gray.  Both  can  be 
diluted  with  H2O  or  concentrated  by  boiling 
without  decomp.  They  are,  however,  de- 
comp. by  electrolytes,  especially  Ntl4Cl. 
(Gutbier,  Z.  anorg.  1902,  82.  53.) 

Tdlurium  d^bromide,  TeBr2. 

Decomp.  on  air  or  by  HjO.  (Rose,  Pom. 
21  443.)  V         .       «i 

Cone,  tartaric  acid  dissolves  partly  with- 
out decomp.    (Brauner,  M.  1891, 12.  34.) 

Tdlurium  (eirabromide,  TeBr4. 

Sol.  in  a  Uttle,  but  decomp.  by  much  H2O. 

Completely  sol.  in  tartaric  acid-FAq  (1:1). 
(Brauner,  M.  1891, 12.  34.) 

Tellurium  hydrogen  >rpmide,  TeBr4,  HBr+ 
5H2O. 

Fumes  in  the  air.  Deliquescent.  Stable 
in  an  atmos.  of  HBr.    (Metzner,  C.  R.  1897, 

124.  1951.) 

Tellurium  dichloride,  TeCl2. 

Decomp.  on  air,  or  by  H2O  or  HCl+Aq. 
(Rose,  Pogg.  21.  443.) 

Tdlurhun  to^achloride,  TeCl4. 

Extremely  deliquescent.  Decomp.  by 
cold  H2O,  with  separation  of  oxychlonde  and 
tellurous  acid.  Sol.  in  hot  H2O  with  decomp. 
Sol.  in  dil.  HCl  H-Aq  without  decomp.  CRose, 
Pogg.  21.  443.) 

Insol.  in  sulphur  chloride  and  in  CS2. 
(Lenher,  J.  Am.  Chem.  Soc.  1902,  24.  188.) 

Tdlurium  hydrogen  chloride,  TeCl4,  HCl-h 
5H2O. 
Easily  decomp.     (Metaner,  C.  R.   1897, 

125.  24.) 

Telluritmi  chloride  ynth  MCI. 
See  ChlocoteUnrate,  M. 

Tdlurium  to^achloride  ammonia, 
TeCh,  3NH,. 

Decomp.  by  H2O.  (Metzner,  C.  R.  1897, 
124.  33.) 

TeCU,  4NH|.  Not  deliquescent.  Decomp. 
by  H2O.  (Espenschied,  J.  pr.  80.  480.) 

Tellurium  to^achloride  sulphur  ^rioxide, 
.     TeCl4, 80|. 

Ppt.     ((Prandtl,  Z.  anorg.  1909,  62.  247.) 
TeCl4,^0i.    Decomp.  by  moisture.     On 

heating  at  120**,  it  gives  TeCl4,S0i.    (Prandtl.) 
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Telluritiin  (aAnofluoride,  TeFi, 
(Metzner,  C.  B.  1897,  125.  25.) 
-|-H,0.    (Httgbom,  BuU.  Soc.  (2)  85.  60.) 

Tdlurimn  hexaOnori6»^  TeF|. 

Decomp.  by  Kfi  slowly  but  completely. 
(Prideaux,  Chem.  Soc.  1906,  89.  322.) 

Tdlurium  zlicooiiim  fluoride, 
See  Fluosircoiiate,  teUoriimu 

TeUurium  diodide,  Telt. 

Insol.  in  HsO.    (Rose,  Pogg.  11.  443.) 

Tdlisritiin  (e<raiodide,  Tel4. 

Insol.  in  cold,  decomp.  by  hot  HiO  or 
alcohol.  Sol.  in  HI,  but  only  sol.  in  MI  +  Aq. 
(Berzelius.) 

Data  on  solubflity  of  Tel4  in  HI+I+Aq 
are  given  by  Meoke  (Z.  anorg.  1912, 77. 283.) 

Tdlttrium  hydrogen  iodide,  Tel4,   HI+ 
8H|0,  and  +9HtO. 
Ddiquesoent.    (Metsner,  A.  ch.  1898,  (7) 
15.203.) 

Tdlurium  nitride. 
Two  forms. 

a.  Stable  at  ord.  temp. 

b.  Unstable  at  ord.  temp. 

(Frani  Fischer,  B.  1910,  48.  1472.) 
TeN.  Not  attacked  by  HsO  or  dil.  acetic 

acid. 
Insol.  in  Uquid  NHj.    Decomp.  by  KOH-f- 

Aq.    (Metiner,  A.  ch.  1898,  (7)  15.  203.) 

Tdluriom  monoxide,  TeO. 

SI.  sol.  in  cold  dil.  HCl  or  H,S04+Aq. 
Easily  oxidised  by  HNOi-hAc}  or  aqua  regia- 
Decomp.  immediately  by  boiling  cone.  H(9+ 
Aq.  Stowly  decomp.  by  KOHH-Aq.  (Divers 
and  Shimosd,  Chem.  Soc.  85.  563.) 

Tdlurium  dtoiide,  TeOs. 

Very  si.  sol.  in  HiO.  SI.  attacked  by  acids. 
SI.  sol.  in  NH4OH  or  alkali  carbonates  -f  Aq. 
Easily  sol.  in  NaOH  or  KOH+Aq.  Not  sol. 
in  less  than  150,000  pts.  H3O.  Easily  sol 
in  warm  dil.  HNOi+Aq.  Sol.  in  warm 
H,S04-hAq.  (Klein  and  Morel,  Bull.  Soc. 
(2)  48.  203.) 

20%  HiS04+Aq.  dissolves  on  warming 
about  0.7%;  30%  H,S04-hAq,  about  0.85%; 
60%  H,S04+Aq,  about  4.4%. 

These  solutions  are  supersat.  and  TeOt 
separates  from  the  more  cUl.  acids  on  stand- 
ing.   (Brauner,  M.  1891,  12.  34.) 

Min.  TelluriU. 

Tdlurium  dioxide  hydrobromic  add,  TeOs, 
3HBr. 
(Ditte,  C.  R.  88.  336.) 


Tdlurium  dioxide  hydiociilocte  add,  TeOs, 
2HC1. 
(Ditte,  C.  R.  88.  336.) 
TeO,,  3Ha.    (Ditte.) 


Tdlurium  (rioxide,  TeO«. 

Insol.  in  cold  or  hot  H|0,  cold  HCl+Aq,  or 
cold  or  hot  HNOi-hAq.  Insol.  in  moderately 
cone.  KOH+Aq,  but.  when  the  KOH-hAq 
is  very  cone,  is  sol.  if  boiling. 

Tdlurimii  oxide,  2TeOs,  TeOt. 
"Tdlurium  telhsrate." 
(Metmer,  A.  ch.  1898,  (7)  16. 203.) 

Tellurium  oxybiomide. 

Insol.  in  HsO.    (Ditte,  A.  ch.  (5)  10.  82.) 

Tdluiiom  oxybromide  nilphiir  frioxide, 
TeOBr,,  2S0,. 
Dehquescent.     (PrandU,  Z.  anorg.  1909, 
88.  247.) 

Tdlurium  oxydiloride,  TeOCls. 
Insol.  in  H|0.    (Ditte.) 

Tdlurium  oxyfluoride,  TeF4,  TeOt+2HiO. 

Sol.  in  HsO  containing  HNOa.  Decomp. 
by  HA 

2TeF4.  3TeO,-f  6H,0.  Decomp.  by  H^O. 
(Metsner,  C.  R.  1897,  126.  25.) 

Tdlurium  sulphide,  T^. 

Insol.  in  CSt]  very  imstable.  (Snelling, 
J.  Am.  Chem.  Soc.  1912,  84.  802.) 

Tdlurium  disulphide,  TeSs. 

Insol.  in  Kfi  or  dil.  acids.  S(ri.  in  alkaM 
hydrates  or  sidphides-hAq. 

C^  dissolves  out  S,  so  that  the  substance 
is  probably  a  mixture.    (Becker,  A.  180. 257.) 

Tdlurium  tritulphide,  T^«. 

Insol.  in  HiO.    Sol.  in  K,S+Aq. 

Tellurium  gulphoxide,  TeSOi. 

Decomp.  by  HA  Sol.inH,S04.  (Weber, 
J.  pr.  (2)  86.  218.) 

Is  tellurium  sulphite.  (Divers,  Chem. 
Soc.  49.  583.) 

Tellttious  add,  HtTeO«. 

Appreciably  sol.  in  HsO  and  adds.  Sd. 
in  alkah  hydrates  or  carbonates +Aq. 

Tdluritee. 

The  neutral  and  acid  tellurites  of  the  alkaM 
metals  are  sol.  in  HsO.  Ba,  Sr,  Ca,  and 
Mg  teMurites  are  si.  sol.,  and  the  other  salts 
insol.  in  HsO.     Most  tellurites  are  ad.  in 

HCl-l-Aq.  Digitized  by  V^OOglC 
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Ppt.    Insol.  in  Al  salts +Aq.    (Benelius.) 

Atwttmnittm  tdlliifito,  (NH4)HTeO«,  H»TeOt+ 
3V«H*0. 
Sol.  in  HiO,  from  whieh  it  is  precipitated 
by  NH«C1+Aq  or  alcohol.    (Berielius.) 

Barium  teUitiite»  BaTeOt. 

SI.  sol.  in  H2O  when  prepared  in  the  moist 
way.     (Berzelius.) 

BaO,  4TeO,. 

r^Amhnn  tellisrite. 

Ppt.  Sol.inHNOs,andHCl-|-Aq.  (Oppen- 
heim.) 

Calchim  teUurite,  CaTeOt. 

SI.  sol.  in  cold,  more  sol.  in  hot  Kfi, 
(Berselius.) 

CaO,  4TeO,. 

Chnmiuin  t0niifito* 
Pptw    Sol.  in  excess  of  chromic  salts  +Aq. 

Cobaltoos  tellurite. 
Ppt. 

Copric  teUurite. 
Insol.  in  HjO.    (Beraelius.) 


(^ucjntsni  tellurite. 
Inaol.  in  H/). 

Indium  teUurite,  Int(TeO,,  2In(0H)i. 
Ppt.    (Renx,  Dissert.  1908.) 

Ferrous  tdlurite. 
Ppt. 

Ferric  teUurite. 

Leed  t^urite,  PbTeO«. 
Ppt.    Easily  sol.  in  acids. 


(Beraelius.) 


Mercuric  tdlurite. 

Ppt. 

Nickel  teUurite. 
Ppt. 


f  jtitiiim  teOuritei  LisTeOt. 

80L  in  HiO.    (Berselius.) 

lijO,  2TeOf.  Dccomp.  by  cold  H|0  into 
LijTeO,  and  li A  4TeOi.    (B.) 

LiiO,  4Te02.  Sol.  in  hot,  much  less  in 
cold  H^.     (B.) 

Ifacneeium  tdhtrite,  M^eOt. 

Precipitate.  Much  more  sol.  in  HsO  than 
the  Ba,  Sr,  or  Ca  salt.    (Berxelius.) 


t  teUurite. 
Ppt. 

Meccuvoos  teUurite. 
Ppt. 


Potassium  teUurite,  KsTeOt. 

Not  deliquescent.  Slowly  sol.  in  cold, 
more  quickly  in  boiling  HsO.     (Berseliua.) 

KjO,  2TeOi.  Completely  sol.  in  boilinsc 
HjO,  from  which  KsO,4TeOi  crystallises.  (B.) 

K,0, 4TeOi -|-4H,0.  Decomp.  by  cold  Hrf) 
into  KiO,  TeOi,  and  KjO.  CTeO,,  which 
dissolve,  and  HiTeOs,  which  is  insol.     (B.) 

Potasshun  AexateUurite,  K^  6TeOs+2HtO. 
Not  decomp.  by,  but  si.  sol.  in  HsO.    (Klein 
and  Morel,  C.  R.  100.  1140.) 

SUyer  teUurite,  AgsTeOs. 

Ppt.     Sol.  in  NH«OH+Aq.     (Berselius.) 
The  freshly  pptd.  salt  is  insol.  in  HsO;  sol. 

in  HNOi.  HsoQ4>  acetic  and  tartaric  acid; 

decomp.  by  HCl.     (Lenher,  J.  Am.  Chem. 

Soc.  1913,  85.  727.) 
AgHTeOi.    Insol.  in  HsO.    Sol.  in  HNOt 

-f  Aq.    (Rose,  Pogg.  18.  60.) 

Sodium  teUurite*  NatTeOt. 

Slowly  sol.  in  coUL  more  quickly  in  hot 
HsO.  Precipitated  from  aqueous  solution 
by  alcohol.    (Bersdius.) 

NaA2TeOs.  Decomp.  by  H/)  as  K  salt. 
(B.) 

NasO,  4TeOs+6HsO.    As  above.    (B.) 

Strontinm  tetturitef  S/TeOi. 

Resembles  Ba  salt. 

SrHsTe«Ow.  Very  si.  sol.  in  HsO,  more 
easily  in  HNOs-i^Aq. 

Thorium  teUurite. 

Precipitate.   Insol.  in  H^  or  Th  salts +Aq. 

Stamious  teUurite. 

Pptd.  in  presence  of  60,000  pts.  HsO. 
(Fischer.) 

Uranium  teUurite,  Us(TeOi)t. 
Ppt.    Insol.  in  U  salts -fAq. 

Yttrium  teUurite. 

Precipitate. 

Zinc  teUurite,  ZnTeOs. 
Ppt. 

Zirconium  tdhtrite. 
Ppt. 

\  Terbium,  Tb. 

Metal  has  not  been  isolated. 
Has  been  decomp.  into  two  or  moi 
ments  by  KrOss  (Z.  anorg.  4.  27)gie 
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Terbimn  chloride,  TbCli+6HsO. 

Sol.  in  H2O;  very  hydroscopic;  sol.  in  al- 
cohol.   (Urbain,  C.  R.  1908, 146.  128.) 

Terbium  hydroxide. 

Sol.  in  dilute  acids.  Decomposes  NH4 
salts  +Aq. 

Terbhim  oxide,  TiO|. 

Sol.  in  dil.  acids,  even  after  ignition. 

Terbium  peroxide,  TbiOr. 

Sol.  in  HNO,  and  in  hot  HCl.  (Urbain, 
C.  R.  1907,  146.  127.) 

Tetramine  chromium  compounds. 

See— 

Bromotetramine  chromium  compounds. 
Chlorotetramine  chromium  compounds, 
lodotetramine  chromium  compounds. 

Tetramine  cobaltic  compounds, 
Co(NH,)4Xi. 

Bromotetramine  cobaltic  compounds. 
Carbonatotetramine   cobaltic   compounds. 
Chlorotetramine  cobaltic  compounos. 
Croceocobaltic  compounds. 
Fuscocobaltic  compounds. 
Flavocobaltic  compounds, 
lodotetramine  cobaltic  compounds. 
Nitratotetramine  cobaltic  compounds. 
Praseocobaltic  compounds. 
Roseotetramine  cobaltic  con^wunds.  ^ 
Sulphatotetramine  cobaltic  compounds. 
See-  also  under  octamine  cobaltic  saltslfor 
many  tetramine  salts  as  yet  unclassified. 

Tetramine  cobaltic  nitrite  with  MNOs, 

Co,(NH,)4(NO,).,  2MN0,. 
•  See  Diamine  cobaltic  nitrite. 

Tetrathionic  acid,  H,S40«. 

Known  only  in  aqueous  solution. 

Dil.  solution  can  be  boiled  without  decomp. 
Cone,  solution  decomp.  by  boiling. 

Addition  of  H2SO4  or  HCl  makes  solution 
more  stable.  (Fordos  and  G^lis,  C.  R.  15. 
920.) 

Tetrathiooates. 

Tetrathionates  are  all  easily  sol.  in  H2O, 
but  insol.  in  alcohol 

Barium  tetratiiioiiate,  BaS40e+2HsO. 

Very  sol.  in  HjO,  but  precipitated  by  addi- 
tion of  alcohol 

Cadmium  tetrathionate. 

Deliquescent.  Solution  in  H2O  gradually 
decomposes.    (Kessler,  Pogg.  74.  249.) 


Caesium  tetrathionate,  C8iS/)c. 
•     (J.  Meyer,  B.  1907,  40.  1361.) 

Cuprous  tetrathionate,  CusS/)i. 

Decomp.  by  H|0.  (Chancel  and  Diacon, 
C.  R.  1863,  56.  711.) 

Cupric  tetratiiionat6»  CuS^O*. 

Sol.  in  H/D. 

Deconm.  by  long  boiling.  fCurtiua  and 
Henkel,  J,  pr.  1888,  (2)  87. 148.) 

Lead  tetrathionate,  PbS40«+2H«0. 
Sol.  in  HiO. 

Manganous  hydrog^  tetrathionate. 

Deliquescent.  Very  sol.  in  H^  and  al- 
cohol.     (Curtius  and  Henkel,  J.  pr.  (2)  S7. 

148.) 

Nickel  tetratiiioQattt  ammonia,  NiS/)e,  6NHt. 
Ppt.    Deoomp.  by  H|0.    Insol.  in  alcohol. 
(Ephraim,  B.  1913,  46.  3109.) 

Potassium  tetratiiionata,  K|S40«. 

Soluble  in  H^.    Insol.  in  alcohol. 

Difficultly  sol.  in  HjO.  (Kessler,  Pogg. 
1847,  74.  254.) 

Rubidium  tetrathionate,  RbsS40e. 

Not  hydroscopic.  (J.  Meyer,  B.  1907,  40. 
1356.) 

Sodium  tetratiiionate,  NasSiOt. 

Sol.  in  HiO.  Precipitated  therefrom  bv 
a  great  excess  of  alcohoL  (Kessler,  J.  pr.  96. 
13.) 

-f  2H,0.     (Berthelot,  A.  ch.  (6)  17.  450.) 

Strontium  tetrathionate,  Si€40»+6H/). 
Sol.inHiO.  (Kessler,  Poge.  74.  255.) 
More  sol.  in  HsO  than  Ba  wt. 

Zinc  tetratiiionate. 
Sol.  in  H/).    (Fordos  and  O^fis.) 

Zhic  hydrogen  tetrathionate,  ZnHt(SA)t. 

Extremely  sol.  in  H/)  and  alcohoL  (Cur- 
tius and  Henkel,  J.  pr.  (2)  87.  147.) 

Zhic  tetrathionate  ammonia,  ZnS40«,  3NH«. 
Ppt.    (Ephraim,  B.  1915^  48.  641.) 

Thallic  acid. 

Potassium  diallate. 

Known  only  in  aqueous  solution.  (Cai^ 
stanjen,  J.  pr.  101.  55.) 

Does  not  exist.    (I^psius,  Chem.  Ztg.  1 
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Thallium^  Tl. 

Not  attacked  by  pure  HjO.  Easily  sol.  in 
dU.  H,S04  or  HNOa+Aq.  Difficultly .  sol. 
in  HCl+Aq.  Absolute  alcohol  dissolves 
considerable  quantity  in  a  short  time,  also 
methyl  ^cohol,  and  acetic  ether.     (Bdtteer.) 

Not  easily  attakjked  by  HF+Aq.  (Kuhl- 
maiin.) 

Insol.  in  liquid  NH3.  (Franklin^  Am.  Ch. 
J.  1898,  20.  830.) 

Vt  ccm.  oleic  acid  dissolves  0.0424  r.  T1  in 
6  days.    (Gates,  J.  phys.  Chem.  1911, 15. 143.) 

Thallhim  arsenide,  TlAs. 
Decomp.  by  H1SO4.    (Carstanjen.) 

Thallous  azoimide,  TlNi. 

SI.  sol.  in  HjO. 

0.1712  pt.  is  sol.  in  100  pts.  H,0  at  0'; 

0.1965  pt.  is  sol.  in  100  pts.  H,0  at  5**; 

0.3  pt.  is  sol.  in  100  pts.  H,0  at  16**. 

Insol.  in  abs.  alcohol  and  ether. 

(Curtius,  J.  pr.  1898,  (2)  58. 284.) 
Thallothallic  azoimide,   TlNs,   TIN.. 

Explosive.  Decomp.  bv  hot  H^O  and  by 
acids.  (Dennis,  J.  Am.  Chem.  Soc.  1896,  18. 
973.) 

Thallous  bromide,  TlBr. 

Nearly  insol.  in  cold,  si.  sol.  in  boiling 
HjO.    (WiUm,  Bull.  Soc.  (2)  2.  89.) 

1  1.  H,0  dissolves  0.00869  g.  mol.  TlBr  at 
68.5^    (Noyes.  Z.  phys.  Ch.  6.  248.) 

SI  sol.  in  HfO.  0.48  X 10*  g.  is  dissolved  in 
a  liter  of  sat.  solution  at  20^.  (Bdttger,  Z. 
phys.  Ch.  1903,  46.  603.) 

1  1.  H,0  dissolves  420  mg.  TlBr  at  18^ 
(Kohlrausch,  Z.  phys.  Ch.  1904,  50.  356.) 

238  mg.  TlBr  are  contained  in  1  1.  sat. 
solution  at  0.13**;  289  mg.  at  9.37';  423  mg. 
at  18**:  579  mg.  at  25.68*.  (Kohhrausch,  Z. 
phys.  Ch.  1908,  64. 168.) 

Solubility  of  TlBr  in  T1(N0,)+Aq  at  68.5^ 


K.  mob.  per  1. 

g.  mob.  per  L 

TlNOa 

TlBr 

TlNOa 

TlBr 

0 

0.0163 
0.0294 
0.0955 

0.00869 
0.00410 
0.00289 
0.00148 

0 

4.336 

7.820 

25.400 

2.469 
1.164 
0.821 
0.420 

(Noyes,  Z.  phys.  Ch.  1890,  6.  248.) 

Insol.  in  acetone  (Naumann,  B.  1904.  87. 
4329) ;  pyridine  (Naumann.  B.  1904, 87. 4610) ; 
acetone  (Eidmann,  C.  C.  1899,  II.  1014). 

Thank  bromide,  TlBrt. 

Deliquescent.  Easily  sol.  in  HjO  and 
alcohol.    (WiUm.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,42.3790.) 

+H/).      Very    unstable.     Sol.    in    HjO, 


alcohol  and  ether.     (Meyer,  Z.  anorg.  1900, 
24.  353.) 

-h4HiO.  Very  sol.  in  H/).  (Thomas, 
C.  R.  1902, 184.  546.) 

ThaUotfiaUic  bromide,  TlBr,  TlBrt. 

Decomp.  by  HjO.  (Meyer,  Z.  anorg.  1900, 
24  354  ) 

3TlB'r,  TlBr,.    Decomp.  by  H2O  into  TlBr 
and  TlBri. 
Thallic  hydrogen  bromide,  TlBr,,  HBr. 

Very  sol.  in  H,0.     (Thomas,  C.  R.  1902, 
184.  546.) 
Thallic  bromide  ■mniAwia,  TBrs,  3NHt. 

Decomp.  by  fliO. 
Thalliom  bromochloride,  TlClBr.    . 

Decomp.  by  H,0.  (Thomas,  C.  R.  1901, 
182.  1489.) 

llClBr2+4H20.    Ppt. 

TlCl2Br+4H20.  Ppt.  Decomp.  by  H,0. 
(Thomas,  C.  R.  1902,  184.  546.) 

Tl,CljBr4.  Decomp.  by  H,0,  HaSO*  or 
HNO,.  (Thomas,  C.  R.  1900,  181.  894; 
C.  R.  1901,  182.  1489.) 

Tl4Cl8Br,.  SdI.  in  H2O.  (Thomas,  C.  R. 
1901,  132.  82.) 

TlClBr^  3T1C1.  Cryst.  from  H,0  con- 
taining ElNOs.  (Cushmann,  Am.  Ch.  J. 
1900,  24.  222.) 

TlCla,  3TlBr.  Sol.  in  H,0  without  decomp. 
(Cushmann.)  ^    , 

TlBra,  3T1C1.  Decomp.  by  HjO.  (Cush- 
mann.) 

TlBr«,  TlCl.  Sol.  in  H,0  with  decomp. 
(Cushmann.) 

TlCls,  2TlBr,  lia.  Sol.  in  H,0.  (Meyer, 
.Z.  anorg.  1900,  24.  355^360.) 

TlBr,,  2T1C1,  TlBr.  Ppt.  Decomp.  by 
H,0.  (Meyer.) 

(TlCl,,  TlCl),  2(TlBr„  TlBr).  Ppt. 
(Meyer ) 

2(T1C13,  TlCl),  (TlBr,,  TlBr).     Ppt.    De- 
comp. by  hot  HiO.    (Meyer.) 
Thallimn  bromoflnoride,  TlFBrt. 

Decomp.  in  moist  air. 

Sol.  in  abs.  alcohol.  (Gewecke,  A.  1909, 
866.233.) 

Thallinm  bromoflnoride  ammonia, 
TlFBr,,  4NH,. 

Decomp.  by  moisture. 

Difficultly  sol.  in  abs.  alcohol.    (Gewecke, 
A.  1909,  866.  234.) 
ThaUous  chloride,  TlCl. 

Solubility  in  pts.  HjO  at  t^  according  to 
H=»Hebberling;  C-Crookes;  L=Lamy. 
0**        15**        16*       16.5*' 
504      283.4      377        359  pts.  HA 
H  C  H  H 


100* 

about  50 

L 


100**        100* 

52.5       63  pts.  HA 

[5?itizedby5jOOgie 
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THALLOUB  CHLORIDE 


1  1.  HjO  diflsohreB  0.0161  g.  mol.  TlCl  at 
25^    (NoyerB,  Z.  phys.  Ch.  6.  249.) 

3.26X10  *  grams  are  dissolved  in  1  liter 
of  sat.  solution  at  20**.  (Bdttser.  Z.  phys. 
Ch.  1903, 46. 603.)  ^       ^    *        ^  ^ 

_1  1.  H,0  at  25^  dissolves  0.01606  g.  mol. 
Tia.    (Geflfcken,  Z.  phys.  Ch.  1904,  49. 296.) 

Solubility  in  HtO  at  t^ 
100  CO.  sat.  solution  contain  at: 
t**  0**       10**     20**      30*     40**      50* 

g.TlCl   0.17   0.24   0.34  0.46   0.60   0.80 

t*  60*     70       80*     90*     99.3* 

g.TlCl    1.02    1.29    1.60    1.97  2.41 
(Berkeley,  Trans.  R^.  Soc.  1904,  203,  A, 

^  1  1.  H,0  dissolves  3.040  TlCl  at  18^ 
(Kohh^usch,  Z.   phys.    Ch.  1904,  50.  356.) 

2.27  K.  are  dissolved  in  1 1.  of  sat.  solution 
at  9.54^  3.05  g.  at  17.7^  3.97  g.  at  25.76^ 
(KoWrausch,  Z.  phys.  Ch.  1908,  64.  168.) 

0.01629  mol.  is  sol.  in  1  1.  H^  at  26^ 
(Hill,  J.  Am.  Chem.  Soc.  1910,  82.  1385.) 

0.01607  g.  equiv.  is  sol.  in  1  1.  H,0  at  25^ 
(Bray  and  Winninghoff,  J.  Am.  Chem.  Soc. 
1911,  88.  1665.) 

Much  less  sol.  in  H^  containing  HCI  or 
HNO,. 


Solubility  in  Ha+Ag  at  26* 
g.  mol.  TlCl. 


1  1.  dissolves 


g.  HCl 
added 

TlCl 

g.HCl 
added 

TlCl 

odd 

0.01610 
0.00836 
0.00565 

0.1468 
1.000 

0.00316 
0.00200 

(Noyes,  Z.  phys.  Ch.  6.  249.) 
Solubility  in  HQ+Aq.  at  26**. 


Concentration  of  HCl, 
equivalents  per  liter 


0 

0.025 

0.05 

0.10 

0.20 


SohibiUty  of  TIQ. 
equiTalente  per  liter 


0.01612 
0.00869 
0.00585 
0.00384 
0.00254 


(Noyes,  Z.  phys.  Ch.  1892,  9.  614.) 
SolubiUty  in  HNOi+Aq  at  25**. 


Normality 

8p.  gr.  of  the 

g.  TlCl  dis- 

HNOa 

solution 

solved  per  1. 

0.000 

0.996 

3.952 

0.4977 

1.0184 

5.937 

1.0046 

1.0359 

6.883 

2.0452 

1.0705 

8.143 

4.017 

1.1362 

9.926 

(HiU  and  Simmons,  Z.  phys.  Ch.  1909,  67. 
605.) 


Nearly  insol.  in  NH40H+Aq. 

More  sol.  in  KfCOi+Aq  than  in  H^. 
3.86g.Tiaaresol.inll.H,Oat25*.  21A4g. 
Tia  are  sol  in  1  L  6N-K,C0,+Aq  at  25^ 
(Spenotf  and  Le  Pla,  C.  C.  190e»  H.  198.) 


SolubiUty  in  KNO,+Aq  at  25** 


Concentration  of  KNOi 

SdubiatyofTICL 

oiilliequivalents  per  1. 

milliequivalents  per  L 

10 

16.07 

20 

17.16 

50 

18.26 

100 

19.61 

300 

23.13 

1000 

30.72 

(Bray  and  Winnini^off,  J.  Am.  Chem.  Soc. 
1911,  88.  1670.) 


Solubility  in  K,S04+Aq  at  25*. 


Concentration  of  KsSOi 
milliequivalents  per  1. 


10 

20 

50 

100 

300 

1000 


Solubility  of  TlCl 
milliequivalents  per  L 


16.07 
17.79 
19.42 
21.37 
26.00 
34.16 


(Bray  and  Winninghoff,  J.  Am.  Chem.  Soc. 
1911, 88. 1670.) 


Solubility  in  Tl,S04+Aq  at  25'. 


Concentration  of  TldSOt 
milliequivalents  per  1. 


10 

20 

50 

100 


SolubiUty  of  TKI 
milliequivaleats  per  L 


16.07 

10.34 

6.77 

4.68 


(Bray  and  Winninghoff,  J.  Am.  Chem.  Soc 
1911,  88. 1670.) 


SolubiUty  of  TIQ  in  salts+Aq  at  25*. 


Salt 


NH4CI 


CaQi 


Gonoentiatioo  of       HCl  d'—otfsd 
salt  g.  equiv.  per  1.    g.  equiv.  per  L 


0.025 

0.05 

0.2 


0.025 
0.05 
0.10 
0.20 


.^^ooma 


0.00872 
0.00593 
0.00271 


0.00899 
0.00624 
0.00417 
0.00284 
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Solubility  of  TIQ  in  salts+Aq  at  25**.— 
CofUintied, 


Salt 

Concentration  of 
•alt  g.  equiv.  p«r  1. 

TlCl  dissolved 
g.  equiv.  per  I. 

CdCl, 

0.025 
0.05 
0,10 
0.20 

0.01040 
0.0078 
0.00578 
0.00425 

CuQ, 

0.025 
0.05 
0.10 
0.20 

0.00905 
0.00614 
0.00422 
0.00291 

Mga, 

0.025 
0.05 
0.10 
0.20 

0.00904 
0.00618 
0.00413 
0.00275 

MnCls 

0.025 
0.05 
0.10 
0.20 

0.00898 
0.00617 
0.00412 
0.00286 

KCl 

0.025 
0.06 
0.1 
0.2 

0.00872 

0.00693 

0.00399 

.     0.00265 

NaCl 

0.025 
0.06 
0.10 
0.20 

0.00869 
0.00592 
0.00395 
0.00271 

ZnCl, 

0.025 
0.05 
0.10 
0.20 

0.00899 
0.00627 
0.00412 
0.00281 

TICIO, 

0.025 

0.00897 

UNO, 

0.025 

0.05 

0.10 

0.00883 
0.00626 
0.00423 

(Noyes,  Z.  phys.  Ch.  1892,  9.  609.) 
Solubility  of  TlCl  in  ealte+Aq  at  25^ 

Mob  TlCl  sol.  in  1  Uter  of 

Salt 

O  5-N 
•okitaoi 

N 
)  tohition 

2-N 

sohitioD 

3-N 
solution 

4-N 

wlutioo 

NH«NO. 

RNOf 

SmSO» 

^\ 

KaCIOi 

0  0258- 
0.02561 
0  02564 
0.02542 
0  0237( 
0.0232( 

7  0.03121 
}  0  03077 
1   0  03054 
!  0.03035 

1  0  02687 

0.03966 
0  03904 
0.03851 
0.03785 

0.03060 

0.04544 
0.04438 

0  03303 

0.05128 
0  03850 

(CMTcken,  Z  phys.  Ch.  1904,  49.  295.) 


I    hmA.    in    aloohol.    Easfly    sol.    in    hot 
pgCl«+Aq.    (Cantanjen.) 


Solubility  of  TlCl  in  HCiH,Ot+Aq  at  25*. 
(g.  equiv.  per  1.) 


0.000 

0.5134 

1.013 

2.016 

4.180 

8.130 

11.49 

14.31 

16.01 


TlCl 


0.01629 

0.01580 

0.01495 

0.0132 

0.0099 

0.0054 

0.0026 

0.0012 

0.0005 


(Hill,  J.  Am.  Chem.  Soc.  1910,  82. 1189.) 

Insol.  in  pyridine.  (Naumann,  B.  1904,  87. 
4610);  aoetone.  (Naumann,  B.  1904,  87. 
4329.) 

Thallic  chloride,  HCU. 

Anhydrous, 

Easily  sol.  in  HiO  and  in  most  ord.  sol- 
vents. 

In  contact  with  moist  air,  it  rapidly  be- 
comes hydrated.  (Thomas,  C.  R.  1902,  186. 
1053.) 

Difficultly  sol.  in  methyl  acetate.  (Nau- 
mann, B.  1909,  42.  3790.) 

Very  sol.  in  acetone.  (Ren«,  B.  1902,  86. 
1110.) 

Difficultly  sol.  in  acetone.  (Naumann,  B. 
1904,  87.  4328.) 

+HsO.  Deliquescent,  and  very  easily  sol. 
inHjO.    (Werther.) 

Deliquescent,  and  very  easily  sol.  in  HjO. 
(Werther.) 

+4HtO.  86.2  pts.  are  sol.  in  100  pts.  HtO 
at  17*".  Sp.  gr.  of  sat  aq.  solution  at  17''  ^ 
1.85.    (Thomas,  C.  R.  1902.  186.  1052.) 

Very  hydroscopic.  (Meyer,  Z.  anorg. 
1900,  24.  336.) 

Very  sol.  in  alcohol  and  ether.  (Meyer,  Z. 
anorg.  1900.  24.  338.) 

+7HH|0.    Deliquescent.    (Werther.) 

ThanotfaaUic  chloride,  3na,  TICU. 

1  pt.  dissolves  in  pts.  B,fi  at  t%  according 
to  C  -Crookes;  H  "Hebbco'ling;  L  «  Lamy. 
15*       ir""      lOO**         100* 
380.1     346     62.9      .20-25  pts.  HgO. 

C  H        C  L 

SL   decomp.   by   dissolving.     (Lamy.) 

ThaUlc   hydrogen   chloride,   TICU,    HC1+ 
3HtO. 

Very  hygroscopic. 

Decomp.  by  HfO.    (Meyer,  Z.  anorg.  1900, 

24.337.) 


Thamtim  tungsten  chloride,  TUWiCU. 
Nearly  insol.  in  H^. 
Sol.  in  a  hot  mixture  of  equal  pts^BiQ 

cone.  Ha.  Digitized  by  V^ODgrC 
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THALUC  ZINC  CHLORIDE 


81.  sol.  in  cone.  HCl. 

Nearly  insol.  in  most  organic  solvents. 
(Olsson,  B.  1913,  46.  675.) 

TliAllic  xinc  chloride,  2TlCls,  ZnCls+BH^O. 

Can  be  cryst.  from  HtO.  (Gewecke,  A. 
1909,  866.  224.) 

Tliallic  chloride  ammmiiiii  HCU,  3NHt. 
Deoomp.  by  HjO.  Sol.  in  HCl+Aq  (Willm.) 

nudUam  chlocofluoride,  TlFClt. 

Very  hydroscopic. 

Decomp.  by  moist  air. 

Easily  sol.  in  abs.  alcohol.  (Gewecke,  A. 
1909,  866.  230.) 

H-3HiO.    Not  hydroscopic. 

Decomp.  by  HiO,  alcohol  and  ether. 
(Gewecke.) 

Thallhim  chlorofluoride  wmmmiiiii  TlFClt, 
4NH,. 

Decomp.  by  HsO. 

Difficultly  sol.  in  abs.  alcohol  and  in  ether. 
(Gewecke,  A.  1909,  866.  232.) 

Thallhim  chlorofluoride  potassiiim  chloride, 
2T1FCU  KCl, 
Ppt.    (Gewecke,  A.  1909,  866.  231.) 

Thalloos  fluoride,  TIF. 

Sol.  in  1^  pts.  HsO  at  15%  and  in  much 
less  hot  HsO.  Difficultly  sol.  in  alcohol. 
(Buchner,  W.  A.  B.  62.  2.  644.) 

+  J^HsO.    DeHquescent.    (WiUm.) 

Thallic  fluoride,  TlFi. 

Insol.  in  HsO  and  cold  HCl+Aq.    (Willm.) 
Cannot  be  obtained  in  pure  state.     (Ge- 
wecke, A.  1909,  866.  218.) 

Thallous  hydipgen  fluoride,  TIF,  HF. 
Sol.  in  1  pt.  HsO.    (Buchner.) 

Thallous  tungstyl  fluoride, 
See  Fluozytungstate,  thallous. 

Thallous  Tanadhnn  fluoride. 
See  Fluoyanadate,  thallous. 

Thallous  yanadyl  fluoride. 
See  Fluozyvanadate,  thallous. 

ThftUous  hydroxide,  TIOH. 
Sol.  in  HfO  and  alcohol. 


Solubility  of  TIOH  in  HsO  at  t** 


t" 

g.  equiv. 

Sp.  «r.  15*/4« 

0 

1.151 

1.231 

18.5 

1.554 

1.317 

19.5 

1.582 

1.322 

29 

1.803 

1.342 

23.1 

1.861 

1.377 

33.1 

1.967 

1.400 

36 

2.075 

1.417 

40 

2.240 

1.446 

44.5 

2.442 

54.1 

2.940 

59.4 

3.281 

64.6 

3.601 

78.5 

4.673 

90.0 

5.705 

.     99.2 

6.708 

(Bahr,  Z.  anorg.  1911,  71.  87.) 

The  solubility  of  Tl^  in  H^  at  these 
temperatures  is  the  same  as  that  of  TIOH. 
+HsO.    (WiUm,  Bull.  Soc.  (2)  5.  354.) 

Thallic  hydroxide,  Tl,Oi,  H,0-T10(0H). 

Insol.  in  H/D.  Sol.  in  dil.  acids  and  am- 
monium salts +Aq.  Insol.  in  caustic  aDcah 
solutions. 

Tl(OH),.  Easily  sol.  in  dil.  HQ  or  HiSO* 
+Aq.    (Carnegie,  C.  N.  60.  113.) 

Thallous  iodide.  Til. 

Very  si.  sol.  in  H/). 

1  pt.  Til  is  sol.  in  pts.  H^O  at  t".  C«ac- 
cordmg  to  Crookes;  H= according  to  Hebber- 
ling:  L=»according  to  Lamy;  W^acoording 
to  W erther. 

35*      16^    16*      1^17*    19.4** 
20,000  4^  16,000  11^76   1^54  pts.  HsO, 


20* 
1L964 
W 


23.4* 
10482 
W 


45* 

5407 

W 


100* 

842 

C 


100* 

804  pta.  H,0. 
H 


Sol.  in  17,000  pts.  HtO  at  20^  (Long;  Z. 
anal.  80.  342.) 

Sat.  solution  at  20.15*  contains  63.6  ms. 
or  1.92X10  <  g.  mol.  TU  per  1.  (Bdtt»er7z 
phys.  Ch.  1903.  46.  603.) 

1  1.  HsO  dissolves  56  mg.  Til  at  ir. 
(Kohlrausch,  Z.  phys.  Ch.  1904,  60.  356.) 

36.2  mg.  are  duBsohred  in  1  L  of  sat.  sohitaoo 
at  9.90*;  66  mg.  at  18.1*;  84.7  m«.  at  26^ 
(Kohhuusch,  Z.  phys.  Ch.  1906,  64.  168.) 

SolabiUty  in  HsO  at  25* » 1.76X10*  mol 
per  litre.  (Spencer,  Z.  phys.  Ch.  1912,  881 
708.) 

Not  decomp.  by  dil.  HsSO«^a,  or  alkabe* 
+Aq.  Decomp.  by  hot  dil.  HNO»+Aq,  and 
cold  cone.  HNOi.    Spl.  in  ac^ua  regia. 

Also  less  sol.  in  acetic  acid  than  in  HsO. 
(Car8tanien.)gitized  by  ^OOQIC 
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Insol.  in  NH40H+Aq. 


Not 


wholly  insol.  in  NH40H+Aq,  and  solubility 
is   incresised  by   presence  of   (NH4)tS04  or 


alcohol,    and 
(Long.) 
(Retgers,  Z. 


(Werther.) 

NH4CI.    (Baubigny,  C.  R.  118.  544.) 

Sol.  in  13,000  pts.  NH40H+Aq  {6}4  or 
2^%NH,).  Sol.  in  17,000  pts.  NH40H+Aq 
(l^%!ra,).    (Long.) 

Insol.  in  dil.  KI+Aq  (1%  KI).  (Bau- 
bigny.) 

Much  more  insol.  in  KI+Aq  than  in  HjO; 
1  pt.  dissolves  in  75,000  pts.  dil.  KI+Aq. 
(Lamy.) 

Nearly  insol.  in  NajSiOa+Aq,  and  abso- 
lutely insol.  therein  in  presence  of  Pb  salts. 
(Werner,  C.  N.  68.  51.) 

Sol.  in  56,336  pts.  85%  alcohol  at  13**. 
(Werther.)  Sol.  in  18,934  pts.  98%  alcohol 
at  19**.    (Hebberlinff.) 

When  Til  is  shaken  with  alcohol  of  78**B 
(1  vol.  H5O+3  vols.  98%  alcohol)  at  22^  and 
let  stand  with  Til  for  24  hours,  and  then 
evaporated  to  V6  vol.,  there  is  shown  no  ppt. 
by  NH4SH-|-Aq.    (Baubigny.) 

Sol.    in    260,000   pts.    90% 
37,003  pts.  50%  alcohol  at  20**. 

Insol.  in  methylene  iodide, 
anorg.  8.  343.) 

Insol.  in  acetone.  (Nauznann,  B.  1904,  87. 
4329;  Eidmann,  C.  C,  1899,  II.  1014.) 

Insol.  in  pyridine.  (Naumann,  B.  1904, 
87.  4601.) 

Thallic  iodide,  TUt. 

Sof.  in  alcohol. 

Deoomp.  slowly  in  the  air.  (WeUs,  Z. 
anorff.  1894,  6.  313.) 

Sol.  in  etner. 

ThaUotfaamc  iodide,  TUI4»5T1I,  HI,. 
Sol.  in  HtO.    (JOrgensen,  J.  pr.  (2)  6.  82.) 

Thalliimi  nitride. 

Very  unstable.  (Frans  Fischer,  B.  1901, 
48.  1470.) 

Thalkms  oxide,  TlsO. 
Deliquescent.   Sol.  in  HsO. 
See  Thallous  hydroxide. 

ThaUic  oxide,  TlsOi. 

Inaol.  in  H,0.  Not  attacked  by  cold 
H^04.  Sol.  in  hot  H^4.  Sol.  in  cold  HCl 
+Aq. 

Inaol.  in  alkalies +Aq.     (Werther,  J.  pr. 
9L  385.) 
Black  modification. 

Leas  sol.  in  dil.  acids  than  the  brown 
modification.  Solution  is  accompanied  by 
a  alif^t  reduction  to  thallous  salt. 

More  sol.  in  10%  HCl  than  in  10%  H1SO4 
or  HNO^ 

More  sol.  in  oono.  than  in  dil.  acids.  (Rabe, 
Z.  anorg.  1906,  48.  431.) 


Brown  modification. 

Easily  sol.  in  dil.  mineral  acids  on  wann- 
ing, with  slight  reduction  to  tballous  salt. 

More  sol.  in  cone.  acid.    (Rabe.) 

ThaUinm  dioxide,  TlOs. 

Insol.  in  HiO.  (Piccini,  Gazz.  ch.  it,  17. 
450.) 

Thallic  oxide  ammonia,  TlsO,,  6NHt. 

Decomp.  by  much  HiO.  Inaol.  in  alcohol. 
(Carstanjen.) 

Thallic  oxyflnoride,  TIOF. 

Insol.  in  HiO.  Slowly  decomp,  by  boiling 
with  HiO. 

Sol.  in  mineral  acids.  Almost  insoL  in  HF. 
(Gewecke,  A.  1909,  866.  225.) 

Thallium  phosphide  (?). 
Ppt.    (Crookes.) 

Thallous  selenide,  TliSe. 

Insol.  in  H/),  Scarcely  attacked  by  cold 
dil.  HjS04+Aq,  but  dissolves  when  heated. 
(Carstanjen.) 

Thallotfaallic  selenide. 

Not  attacked  by  cold  cone,  or  boiling  dil. 
HfS04+Aq.  Ck>nc.HiS04  decomposes.  (Car- 
stanjeQ.) 

ThaUous  sulphide,  T1,S. 

Insol,  in  HA  (NH4)iSH-Aq,  NHiOH+Aq. 
KCN+Aq,  and  in  alkali  carbonates,  and 
hydrates  +Aa.  Difficultly  sol.  in  a  somtioD 
of  oxalic  acid  or  acetic  acid.  (Crookes,) 
Easily  sol.  in  HNOa,  and  H3^S04^-Aq.  Diffi- 
cultly sol.  in  HCl+Aq.    (Willmj 

SI.  sol.  in  H/). 

0.2lX10-«  g.  is  dissolved  in  I  1.  saL  solu- 
tion at  20**.  (Bttttger,  Z.  phys,  Ch.  1903,  46. 
603.) 

Insol.  in  acetone.  (Naumann,  B,  1904,  87. 
4329.) 

Thallic  sulphide,  TlsSt. 

Insol.  in  HtO.  Insol.  in  cold,  boL  in  warm 
dil.  H|S04+Aq  without  separation  of  H. 
Sol.  in  other  dilute  acids  with  separation  of  St 
(Carstanjen.) 

Thallium  pentosulphide,  T\S$. 
Ppt.    (Hofmann,  B.  1903,  36.  3092.) 

ThallotfaalUc  sulphide,  5TltS,  31 1^,, 
Very  slowly  decomp.  by  cold  dil.  H^04+ 

TliS,  TIA.     (Carstanjen.) 
TltS,    2n^s.      Deoomp.    hv    d'd.    amds. 
(Schnwder,  J.  pr.  (2)  10.  55.) 

Thallium  tellarid^t  TlsTe.   ^  . 

(Fabre,  C.  R.  106.  673t)>C00gle^ 
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Thio- 

For  compounds  with  prefix  thio-,  see  also 
tinder  sulpno-. 

Thioantimonic  acid. 
See  Sulphantimoiiic  add. 

Thioarsenic  acid. 

See  Sulpharsenic  add. 

Thiomolybdic  acid. 
See  Sulphomdybdic  add. 

Thionamic  acid,  NHiSO,»NHiSO(OH). 

Verv  deliquesoent,  and  sol.  in  HtO. 

H/5  solution  deoomp.  gradually.  (Rose, 
Pogg.  88.  276;  42.  425.) 

Ammonium  thionamate,   NHiSOCONEU). 

Deliciuescent.  Sol.  in  HiO;  easily  decomp. 
when  in  solution.    (Rose.) 

Very  sol.  in  alcohol  with  decomp.  81.  sol. 
in  dry  ether.  (Divers  and  Ogawa,  C.  C.  1900, 
I.  1269.) 

Dithionic  acid. 
See  Didiionic  add. 

Trithionic  acid. 
See  Tritfaionic  add. 

Tefroihionic  acid. 
See  Tetradiionic  add. 

Pen/ofhionic  acid. 
See  Pentadiionic  add. 

Thionyl  bromide,  SOBrs. 

Unstable. 

Decomp.  by  HjO.  (Besson.  C.  R.  1896, 
122.  322.) 

Thionyl  bromochloride,  SOClBr. 

Decomp.  slowly  in  the  cold,  rapidly  at  116®. 

Deccmp.  by  HiO.  (Besson  C.  R.  1896, 
122.  321.) 

Thionyl  chloride,  SOCk 

Sol.  in  CHCU,  and  CA.^  (Oddo,  Gazs.  ch. 
it.  1899,  29.  (2)  318.) 

Thionyl  fluoride,  SOFs. 

Decomp.  by  H/). 

Sol.  in  AsCU,  CiH«.  ether  and  oil  of  turpen- 
tine.   (Moissan,  C.  R.  1900,  180.  1439.) 

Thiophosphamic  acid,  HiPNHsOsS  (7). 

Known  only  in  its  salts.  (Gladstone  and 
Hohnes,  Chem.  Soc.  (2)  8. 1.) 


Cadmium  tfaiophosphamate,  CdPNHiO^. 

Sol.  in  dil.  adda^  and  NH/)HH-Aq.    (G. 
and  H.) 

Lead ,  PbPNHaOjS. 

Ppt.    Sol.  in  dil.  HNOi+Aq.    (Gladstone 
and  Hohnea,  Chem.  Soc.  (2)  8.  1.) 

Thiophosphodtamic  add,  HtPNiH^OS. 

Known  only  in  solution,  which  soob  de- 
eompoees.    (G.  and  H.) 

hodiamate. 


Cadmium  i 

cd(PN,H;os);. 

Insol.  in  H^ :  sol.  in  dil.  adds,  and  NH/3H 
+Aq.    (G.  andH.) 

Cupric ,  Cu(PN,H40S),. 

Insol.  in  H,0,  dil.  HQ,  or  NH/>H+Aq. 
Sol.  in  KCN+Aq.  (Gladstone  and  Boimes, 
Chem.  Soc.  (2)  8.  1.) 

Lead ,  Pb(PN,H40S),. 

InsoLinHsO.   Sol.  in  dil.  HNOt+Aq. 

Nickd ,  NKPNiHtOS),. 

Sol.  in  dil.  acids,  and  NH40H+Aq.  (Glad- 
stone and  Holmes,  Chem.  Soc.  (2)  8.  1.) 

Zinc ,  Zn(PNiH40S)t. 

Ppt.  Sol.  in  dil.  adds,  and  NH/>H+Aq. 
(Gladstone  and  Holmes.) 

Thiophosph<mitrJle,  PSN. 

Not  decomp.  by  cold  HsO.  Slowly  deoomp. 
by  boiling  HiO.  Easily  deoomp.  by  boiling 
dU.HCl.    (Stock,  B.  1906, 89.  1974.) 

Thiophosphoric  acid,  HtP80t-PS(OH)s. 

Known  only  in  its  salts. 


lesium  tiiiophoqihate, 
r,+9HiO. 


Ammonium 
NH4Mg 

SI.  sol.  in  cold  H^.    (Kubiersdiky,  J.  pr. 
(2)  81. 100.) 

Barium ,  Bai(PSOi),. 

Insol.  in  H/).    (Wurts,  A.  ch.  (3)  90. 473.) 


Cobalt . 

Insol.  in  H/X  but] 
boiled  therewith.    (Wurti.) 


deoomp.  when 


Cupric . 

Insol.  in  HtO;  very  easily  deoomp.  (Wurta.) 


Ferric—. 
Insol.  in  H^. 


(WurU.) 


Magnestam ,  Mg,(PSO0t+2QH/>. 

SI.  sol.  in  cold  H/).    (Kubiendiky,  J.  pr. 

(2)  81.  99.)     Digitized  by  ^OOglC 
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Nick^  thiopliotpliAte. 

Inaol.  in  H|0,  but  decomp.  when  boiled 
therewith.    (Wurti.) 

Potassimn  -^-<-,  KO'SOt. 

Vary  sol.  in  HtO.    Known  only  in  aqueous 
solution.    (Wurti.) 

Sodium ,  Naa>S0i+12H,0. 

Easily  sol.  in  boiling  H^.    Gryst.  out  on 
oooling.    (WurtBi  A.  ch.  (3)  aO.  472.) 

Insol.  in  alcohol. 

Stro&tiuui     ■   ■. 

Insol.  in  H/).    (WurU.) 

ZKthiometophosphOlic  acid* 

Ammonium  (f  ttfaiometophosphate, 
NH4PS,0. 
Deoomp.    by  HjO.    (Stock,  B.  1906,  89. 
1990.) 

Monottnoorthoptkosphotic  acid. 

Af ofUMunmonium  monothioor^Aophosphate, 
OJ>(SNH4)(0H),. 
Sol.  in  H/). 
Insol.  in  aloohd.    (Stock,  B.  1906, 89. 1990. 

Tiiammoniom  numotiiioor^Aophospliate, 
SNH«.P0.(0NH4)t. 
(Stock.) 

DtlhioortAophosphoric  acid. 

Ammonium  (fitfaiophosphate,  (NH4)aPSsOt+ 
2H,0. 
SL  efllorescent.     SoL  in  H/>.     (Kubier- 
sc5hky,  J.  pr.  (2)  81.  93.) 

AimnMiium  msfnesium ,  NH4MgP8iOt 

+6HtO. 
SL  sol.  in  cold,  H^.    (Kubierachky.) 

Baiimn ,  Ba,(PS,0,),+8H,0. 

Precipitate.  (Kubierachky,  J.  pr.  (2)  81. 
103.) 

+18H^.  As  the  ^ithio  compound. 
(E^)hraim,  B.  1910,  48.  287.) 

Very  easily  decomposed.     (Kubierschky.) 

Sodiom ,  Naj>8,0,+11H,0. 

Very  sol.  in  H|0.  (Kubierachky,  J.  pr. 
(2)  81.  93.) 

rrsthioort^oiiho^horic  acid. 

Ammonion  /ntliloorMophospliate. 
(NH4),PSgOH-H^. 
(Stock,  B.  1906,  89.  1985.) 


Barium  fn'thiooitAophosphate,  Bai(PS|0)t+ 
20HjO. 

Decomp.  by  HsO  and  dil.  acids. 

SoL  in  oonc.  HNOi  with  oxidation  of 
the  suh>hur  to  H^4.    (Ephraim,  B.  1910, 

Magnesium ,  Mgi(PS|O)iH-20H,O. 

Decomp.  by  H^  and  dil.  acids.    (Ephraim. 

Thiophosphorous  add. 

Anmumium  tibiophosphite  (?),  (NH4)4PsSiOi 
H-3H50. 
SoL  in  H,0.     (Lemoine,  C.  R.  98.  45.) 
+6H/>. 

Sodium  thiophosphite  (7),  Na4PsSiOt+5HtO 
-P,0,,  2Na,S+5H,0. 

SoLinHA    (Lemoine.  C.  R.  98.  450 
NaJ>^^4+4HiO-PiO,,  3NaiO,  2H^+ 
2H,0.   SoLinH/>.    (Lemoine,  L  c.) 

Thiophosphoiyi  <riamide,  PS(NHt)i. 

Rapidty  deoomp.  by  HsO.  Scarcdy  sol. 
in  alcohol,  ether,  or  GSs.  (Chevrier,  C.  R.  66. 
748.) 

3feft»dik>phosphafyi  bromide,  PStBr. 

Deoomp.  by  E 
aelis,  A.  164.  9.) 

Or/^tibiophosphory!  bromide,  PSBrt. 

Slowly  decomp.  by  cold,  rapidlv  by  hot  H^ 
but  volatile  witn  only  partial  oecomp.  with 
steam.  Easily  sol.  in  ether,  CSs,  PCli,  PBri. 
Decomp.  by  cold  alcohol.  Forms  hydrate 
PSBn+H^.    (Michaelis,  A.  164.  9.) 

Pyrotfaiophosphorjl  bromide,  P^iBr4. 

Decomp.  by  HsO  ahd  alcohol.  Sol.  in  CSt 
and  ether.    (Michaelis.) 

Thtop 


Deoomp.  by  H/>.   Insol.  in  ether.    (Mich- 


phosphorus  bromide, 

•i. 
Decomp.  by  H/)  into  PSBrt.    (Michaehs.) 

Thiophosphoryl  dibiomochloride,  PSClBrs. 

Decomp.  by  HsO  and  alkalies. 

Fumes  in  the  air.  (Besson,  C.  R.  1896, 
122.  1059.) 

ThiophosphoTTl  bramocftdiloride,  PSClsBr. 

Decomp.  by  HsO  and  alkalies.  Reacts 
violenUy  with  HNOt.  (Besson,  C.  R.  1896, 
180.  1058.) 

Thiophosphoryl  chloride,  PSCU. 

Very  ^owly  decomp.  by  HsO,  and  may 
be  distilled  with  steam  without  much  deocMmp. 
Decomp.  by  alcohol.  Miscible  with  CSt. 
(Baudnmont,  J.  pr.  87.  301.) 

SoL  in  ecu  and  CA.    (Oddo,  Qasx. 
it.  1899,  29.  (2)  318.) 
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Thiophosphoryl  pentochloride,  PSsCls  (?). 
Decomp.  by  H^.  Sol.  in  alkalies  with 
residue  of  S.  Attacked  violently  by  HNOt, 
alcohol,  ether,  oil  of  turpentine.  Miscible 
with  CSs.    (Gladstone,  Chem.  Soc.  3.  6.) 

Thiophosphoryl  fluoride,  PSF|. 

Slowly  sol.  in  H^  with  deoomp.  SI.  sol. 
in  ether. 

Insol.  in  H1SO4,  CS^  or  benzene.  (Thorpe 
and  Rodger,  Chem.  Soc.  55.  306.) 

More  sol.  in  KOH  or  NaOH+Aq  than  in 
H,0. 

Thlophosphoryl  iodide,  PiSIs. 

Very  sol.  in  CSi.  Unstable  when  heated. 
Fumes  in  the  air.  (Besson,  C.  R.  1896,  122. 
1201.) 

Thiosulphuric  (formerly  Hyposulphur- 
ous)  acid,  HiStOt. 
Known  only  in  aqueous  solution,  which  is 
extremely-  i£i^itable,  and  decomposes  very 
Quickly  after  its  formation.  The  time  before 
decomposition  is  ejcactly  proportional  to  the 
ratio  of  the  weight  of  H^  to  the  weight  of 
HtSiOi  present:  i.  e.,  if  one  solution  contains 
twice  as  much  U^O  for  a  given  amt.  of  Hi0iOt 
as  a  second  solution,  the  first  solution  will 
decompose  in  twice  tne  length  of  time.  The 
length  of  time  is  about  20  sees,  at  10*^,  and 
2  sees,  at  50"*  for  cone,  solutions,  to  120  sees, 
at  lO""  and  12  sees,  at  SO"*  for  very  dilute  solu- 
tions. (See  Landolt  (B.  16.  2958)  for  further 
figures;  also  Winkelmann  (B.  18.  406). 

Thiosulphates. 

The  thiosulphates  of  the  alkalies  and  of 
Ca  and  Sr  are  eamly  soL  in  HjO;  Ba  and  Sr 
salts  are  si.  sol.  and  the  other  salts  insol.  The 
salts  of  the  metals  dissolve  in  alkali  thiosul- 
phates +  Aq.   All  are  insol.  in  alcohol. 

Double  Salts  of  Thiosulphuric  acid.  It  is 
impossible  to  determine  whether  substances 
of  this  class  are  true  chem.  individuals.  Many 
described  by  Svensson  and  others  are  doubt- 
less isomorphic  mixtures,  whose  comp.  de- 
pends on  the  temp,  and  cone,  of  the  solution 
m  which  pptd.  rRosenheim,  Z.  anorg.  1900, 
25.  72.) 

Ammonium    tfaiosolphate,    (NH4)sSsOt. 

Very  deliquescent.    Very  sol.  in  HjO. 

Not  deliquescent.  (Fock  and  Kltlss,  B. 
1889,  22.  3099.) 

Crystallises  with  ^/»HjO.  (Rammelsberg, 
Pogg.  56.  298.)  Anhydrous.  (Arppe,  A.  96. 
113.) 

Insol.  in  alcohol.    (Arppe.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899, 
II.  1014.) 

DiflScultly  sol.  in  acetone.  (Naumann,  B. 
1904,  87.  4328.) 


Ammonimn  cadmium  tliiosiifailuito, 
3(NH4)iS,0,,  CdSiO,+3H7). 

Can  be  recryst.  from  warm  HjO.  (Fock 
and  KlOss,  B.  23.  1758.) 

+HA    (F.  andK.) 

(NH4)3S,0,,  CdStO,.    (F.  andK.) 

Ammonium  cuprous  tliiosulpluLte, 
(NH4),S,0,,  Cu,S,0,+2Hrf). 

Less  sol.  in  HtO  than  2(NH4)AOi, 
CujSaOa+lMHjO.  (Rosenheim  and  Stein- 
h&user,  Z.  anorg.  1900,  26.  91.) 

2(KE^)StOtj  CuAO,+lHH,0.  Very 
sol.  in  HsO.  Insol.  in  alcohoL  (Rosenheim 
and  Steinhauser.) 

Ammonium   cuprous    tfaiosulphate    comNis 

iodide,  7(NH4)tS,0,,  CuAO,,  8<5il+ 

4H,0. 

Insol.  in  H2O.    (Brun,  C.  R.  1892, 114. 668.) 

Could  not  be  obtained.     (Rosenheim  and 

Steinh&user,  Z.  anorg.  1900,  26.  107.) 

Ammonium    cuprous    sodium    diioBoiphale 
ammonift,   SCuAOt,    4NaA0t, 
(NH4)tSiO,,  6NH,. 
Ppt.    When  dry  is  fairly  stable  in  the  air. 
Partially  decomp.  by  HtO. 
Sol.  in  dil.  HsS04  or  acetic  acid.     (Shinn, 
J.  Am.  Chem.  Soc.  1904,  26.  948.) 

Ammonium  lead  tliio8ttlpliate»  2(NH4)]SiOi, 
PbS,0,H-3H,0. 
Easily  and  completely  sol.  in  cold  H^,  but 
deposits  PbSjOs  by  standing  or  warming. 
(Rammelsberg,  Pogg.  56.  312.) 

Ammonium  magnesinm  thiosulpluite, 
rNH4),Mg(850,),+6H«0. 

Very  deliquescent,  and  sol.  in  H^.  (Kcas- 
ler.  Poge.  74.  283.) 

Not  deliquescent.  (Fock  and  KlOss,  B. 
28.540.) 

Ammoolam  mercuric  thiosulphatey 
4(NH4)iS,0,,  Hg8,0,-|-2H/>. 
Sol.  in  H2O,  from  which  it  is  precifutated 
by  alcohol.   Extremely  easily  decomp.    (Ram- 
mebberg,  Pogg.  56.  318.) 

Ammonium  potaaahim  tfaiosulphatei 
NH4KS/),. 
Sol.  in  HsO.    (Fock  and  KlQss,  B.  ».  536.) 

Anmumium  silver  tliio«oliiluLtey  2(NH4)^3/>i, 
AgAOi+xH/>. 

Easily  sol.  in  HiO.  Somewhat  sol.  in  alco> 
hoi.    (Herschel,Edinb.  Phil.  J.  1.398.) 

(NH4)jSfO,,  AgjSiO.+xHiO.  Nearly  in- 
sol. in  HjO;  sol.  in  NH40H-f  Ao,  from  which 
it  is  repptd.  by  an  add,    (Hezachel.) 
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Amnumtttm  zinc  tlilosalpluite, 
(NH4)  jSjOi,  ZnSiOi+H,0. 
Very  sol.  in  HiO.    (Roaenheim  and  David- 
9ohn,  Z.  anorg.  1904,  41.  238.) 

Anunonhiin  thiosiilphate  ammonium  cuprous 
bromide,  CuBr,  NH^r,  4(NHi),S,0,. 

Sol.  in  HiO.  (Roeenheim,  Z.  anorg.  1900, 
26.  107.) 

The  double  salts  of  ammonium  thiosul- 
phate  with  silver  and  oopper  haloids  are  true 
chemical  compoimds  ana  may  be  recryst. 
&om  HiO  without  decomp.  (Kos^iheimy  Z. 
anorg.  1900,  25.  100.) 

Ammonium  thiosulphAte  ammonium  silYer 
bromide,  AgBr,  NH^r,  4(NH4)sStOt. 
Sol.  in  HiO.    (Rosenheim.) 

Amsumhmi  thiosulpbate  ammonium  cunrous 
chloride,  CuCirNH4Cl,  4(NH4)iS,0,. 
SoL  in  HtO  and  in  NHiOH+Aq.    (Rosen- 
heim.) 

Ammonium  tfaiosulphate  ammonium  silver 
chloride,  AgCl,  NH4CI,  4(NH4)iStO,. 


Sol.  in  cold  HiO  and  NH40H+Aq. 
Decomp.  by  boiling  with  HtO  and 
acids.     (Rosenheim . ) 


Ammonium  thiosulphate  i^w^m^t^^iiw  cuprous 
cyanide. 

Composition  not  constant.     (Rosenheim.) 

Ammonium  thiosulphate  ammonium  silver 
cyanide. 

Composition  not  constant.     (Rosenheim.) 

Ammonium  tliiosul^iate  ammonium  cuprous 
Iodide,  Cul,  NHJ,  4(NH4) A0|. 
Sol.  in  HiO.    (Rosenheim.) 

Ammimium  tiiiosulphate  ammonium  cuprous 
iodide,  4(NH4}tSiOi,  NHJ,  Qui. 
Very  sol.  in  HiO.     Decomp.  by  boiling. 
(Brun,  C.  R.  1892,  114.  668.) 

Ammonium  tiiiosulphite  ammonium  silver 
iodide,  Agl,  NHJ74(NH4)iS,0,. 
Sol.  in  HsO.    (Rosenheim,) 

AmmMiium  tiiiosulphate  ammonium  cuprous 
8ul^|>cyanide,    CuSCN,  NH4SCN, 
4(N54)t^0i. 
Sol.  in  HsO.    (Rosenheim.) 

Ammonium  tfiiosulphate  ammonium  silver 
8ad^^>cyanide,  AgSCN,  NH4SCN, 

Sol.  in  HsO.    (Rosenheim.) 


Ammonium  thlosul^te  cuprous  iodide, 
(NH4)iS,0,,  Xvd+n/). 

Insol.  in  HsO.  (Brun,  C.  R.  1892,  114. 
668.) 

Could  not  be  obtained.  (Rosenheim  and 
Steinh&user.) 

Barhmi  thiosulphate,  BaStOi+HtO. 

SI.  sol.  in  HsO.    (Rose,  Pogg.  21.  437.) 

Insol.  in  alcohol. 

1  pt.  cannot  be  dissolved  in  2000  pts.  H^. 
Sol.  in  dil.  HCl+Aq  without  decomposition. 
(Herachel,  1B19.) 

Pptd.  from  BaSjO«-|-Aq  by  dil.  alcohoL 
(Sobrero  and  Sehni,  A.  ch.  (3)  28. 211.) 

Insol.  in  acetone.  (Naumann,  B.  1904,  87. 
4329.) 

Barium  bismuth  tiuosulphate,  Bai(Bi(SsOt)ilt. 
Sol.  in  HsO  with  decomp.     (Hauser,  Z. 
anorg.  1903,86.9.) 

Barium  cadmium  thiosulphate,  2BaStOt, 
CdS,0,+8H,0. 

SI.  sol.  in  HsO.  (Fock  and  KlQss,  B.  28. 
1761.) 

3BaSsO»,  CdSsO,+8H,0.    SI.  sol.  in  H,0. 

Barium  cuprous  diiosulphate.  * 

Easily  sol.  in  hot,  difficultly  sol.  in  cold 
HsO.    (Cohen,  Chem.  Soc.  51.  38.) 

2BaSiO,,  CusSiO,+7HiO.  Nearly  insol. 
in  HsO.    (Vortmann,  M.  9.  165.) 

Barium  g(4d  thiosulphate. 

SI.  sol.  in  HsO.  Insol.  in  alcohol.  (Fordos 
and  G4hs.) 

Barium  lead  thiosulphate. 

Difficultly  sol.  in  HsO.  (Rammelsberg, 
Pogg.  66.  313.) 

Banum  tiiiosulphate  chloride,  BaSsOt, 
BaCU+2Hia 
Sol.  in  HsO.    (Fock  and  Klttss,B.  28. 3001.) 

Binnuth  c»shun  tliiosulphAte,  CsiBiCSiOa}!. 

Sol.  in  HsO. 

Insol.  in  alcohol.  (Hauser,  Z.  anorg.  1903, 
86.8.) 

Bismuth  potasshmi  tiiiosulphate,  KiBi(S«Oi)t 
+J^,0. 

SolubiUty  in  HiO. 

100  cc.  of  the  sat.  solution  contam  3.6  g. 
at  2°;  7.0  g.  at  .18**.  At  18**  the  solution 
decomposes. 

More  sol.  in  NasSsO^+Aq  than  m  pure 
HsO. 

Insol.  in  alcohol.    (Hauser,  Z.  anorg.  1903, 


I 
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Bismntli  ruhkUum  diiostdsliAte, 
Rb.Bi(S^,),+J4Hja 

Sol.  in  H/). 

Insol.  in  acid  alcohol.  (Hauser,  Z.  anorg. 
1903,  85.  7.) 

H-HjO.  Sol.  in  H,0.  (Hauser,  Z.  anorg. 
1903,  86.  8.) 

Bismuth  sodium  thiosulphats, 

Very  sol.  in  HsO,  and  also  in  alcohol. 
(Caraot,  C.  R.  88.  338.) 

Na,Bi(8/),),.  Decomp.  by  H^O.  Easilv 
sol.  in  50%  alcohol.  (Hauser,  Z.  anorg.  1903, 
86.3.) 

Cadmium  thiosulphAte,  CdSsOs+2HtO. 

Sol.  in  H^.  Insol.  in  alcohol.  (Vortmann 
and  Padberg,  B.  28.  2638.) 


Cadmium  potassium  tliiosulphate,  SCdSsOa, 


a  pou 


(Fock 


5K,S, 

Cannot  be  recryst.  without  deoomp 
and  Klttss,  B.  28.  1753.) 

CdSjO,,  3K,S20i-|-2HiO.    Can  be  crystal- 
lised from  H|0  without  decomp.    (F.  and  K.) 


Cadmium  sodium  tliiosulphate,  CdSsOt, 
3NaAO,+16H,0. 

Not  deliquescent.  Sol.  in  HsO.  (Joohum, 
C.  C.  1886,  642.) 

+9HiO.  (Vortmann  and  Padberg,  B.  22. 
2639.) 

-h3HiO.  Deliquescent.  (Fock  and  Klttss, 
B.  28.  1157.) 

2CdS,0i,  Na,SiO»+7HA    (V.  and  P.) 

3CdS,0,,  Na,SiO,+9HiO.    (V.  and  P.) 

Cadmium  strontium  Hiiosnlphate,   CdSiOt, 
3SrSrf),+10H,0. 
(Fock  and  Klttss,  B.  28.  1763.) 

C»sium  thiosulphate,  CssSsOt. 

Easily  sol.  in  HgO.  (Chabri6,  C.  R.  1901, 
188.  297.) 

+2H2O.  Very  hydroscopic.  (J.  Meyer, 
B.  1907,  40.  1360.) 

C«sium  cuOTous  thiosulphate,  Cs^S^Oa, 
CuiSiO,+2HiO. 
Easily   sol.    in    H^   with    decomp.      (J. 
Meyer,  B.  1907,  40.  1361.) 

CMinm  load  thk>sulphate,  CsfStOi,  PbSjOt 
•f2H,0. 

Not  hydroscopic. 

2C8iSjOs,  PbSsOi+3HiO.  Hydroscopic. 
(J.  Meyer.) 

C»sium  magnosium  thlosulphato,  CstSsOi, 
MgStOt+6HsO. 
Easily  sol.  in  HsO.    (Meyer.) 


Ctfssium  silver  tiik>8uIpliato,  2C8sSsOt, 
AgJS,0,+3H,0. 
Not  hydroscopic. 
Decomp.  by  hot  H/).    (J.  Meyer.) 

Calcium  tliiosulphate,  CaStOt+6HsO. 

Sol.  in  lpt.H,0at3^ 

Aqueous  solution  saturated  at  10°  has  sp. 
gr.  1.300.  Solution  with  sp.  gr.  1.11437  at 
16.5**  contains  0.2081  of  its  weight  in  Ca8j0^ 

Decomp.  on  heating.  Insol.  in  alcohol 
(sp.  gr.  0.8234).    (Herschel,  A.  oh.  14.  355.) 

100  g.  sat.  solution  contains  29.4  g.  CaSjOs 
at  9\and  34.7  g.  CaSjO,  at  25^    (Ki 
and  Rodemund,  M.  1914,  86.  1065.) 

Solubility  of  CaS/)t+NaiSOi  in  HsO. 


t« 

% 

CafflO. 

SoHdphM 

9 

0 

29.4 

CaSsO,^  6H,0 

11.04 

22.64 

25.21 

15.84 

"     +NaA0„5H,0 

31.01 

7.70 

NaAO,,  5Hrf) 

25 

0 

34.7 

CaSjOj^  6H,0 

9.24 

29.69 

15.67 

21.41 

tt 

18.34 

25.18 

a 

28.24 

21.14 

« 

30.19 

20.33 

"    +NaA0„5H<0 

31.24 

18.43 

NaAO,,  5Hk) 

35,04 

11.61 

l( 

(Kremann  and  Rodemund,  M.  1914, 86. 1065.) 

Calcium  lead  thiosulphate,  2CaS/)«,  PbSiOi 
■f4H^. 
Decomp.  by  H^.    (Rammelsberg.) 

Calcium    potassinm    adosulphate.    CaSsOa, 
3KAO,+5H^. 
Sol.  in  HsO.    (Fock  and  KlQss,  B.  84. 3016.) 

Calcium  silyer  tliiosulphate,  2CaSsOs,  AgsSsOi 

+xH,0. 
Easily  sol.  in  HiO;  less  sol.  in  alcohol. 
CaSsOa,  AgsSsOi-f^HiO     "" 


abundantly 
1819.) 


SI.  sol.  in  HsO. 
in    NH^OH+Aq.       (Herschel, 


Calcium  sodium  tbiosulphate  nitrate, 
CaNa,(S,0,),NO,-fllH,0. 
(Kremann  and  Rothemund,  M.  1914,  86. 

1065.) 

Cobaltous  tiiiosulpliate,  .CoSsOt+6HaO. 

Sol.  in  HsO.    (Rammelsberg.) 

Cobaltous    sodium    tliiosulpliate,    SCoSsOi. 
5NasS,0,+25H,0. 
Efflorescent.    Sol.  in  HsO.    (Jochum.) 
Could  not  be  obtained  by  Vortmann  and 

Padberg.  Digitized  by  V^OOQIC 
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CoS«0,,  3Na,SiO.+15HiO.  Sol.  in  Hrf). 
(Vortmann  and  Padberg,  B.  82.  2641.) 

Ciqvoiss  thiomilpluite,  CutO,  3SsOt+2HsO - 
Cu>B4(StO,),. 
SI.  sol.  in  HiO.  AbimdantW  sol.  in  NasS/)s 
-hAq,  NH4CH-Aq,  NBf40H  +  Aq,  or 
(XH4)*CJ0i+Aq.  Sol.  in  HCl  or  HNOi+Aq. 
(y.  Hauer,  W.  A.  B.  18.  443.) 

CuAO„  (N,H4)iHA0,+kH,0. 
InsoL  in  HiO;  sol.  in  NH«OH+Aq  and  in 
dH  adds.  (Ferratini,  C.  C.  1912, 1.  1281.) 

Ciipric  lead  tliiomilphate,  Pb(CuStOi)t 

'^+3H,0.  (?) 

Very  sol.  in  H2O  and  quickly  deoomp. 
(Girard,  C.  C.  1904,  I.  253.) 

Ci^fotsa  merctinras  thiosulphate,  5CutSiOs, 
3HgA0,. 
Insol.  or  si.  sol.  in  cold,  decomp.  by  boiling 
H,0.    HNOi+Aq  dissolves  out  Cu.    (Ram- 
melsberg,  Pogg.  66.  319.) 

Cmvous  potasstum  diiosulphate,  CuiSsOi, 
K,SsO,+2H,0. 

SI.  sol.  in  HsO:  decomp.  on  heating  with 
pptn.  of  CuS.  Easily  sol.  in  KiS^s+Aq. 
(Rammelsberg,  Pogg.  56.  321.) 

CuiSiOi,  2K,Si08.  Very  sol.  in  cold  H,0; 
insol.  in  KtS^i+Aq.  (Cohen,  Chero.  Soc. 
51.39.) 

-I-3H/).  Scarcely  sol.  in  cold,  sol.  with  si. 
decomp.  in  hot  H^.  Sol.  in  HCl+Aq  with 
evolution  of  SOi. 

Cu^3/)i,  3KiS^s+3H^.  More  sol.  in 
P^  than  CuiSiOi,  K,S30i+2H,0.  Solution 
is  not  decomp.  by  boiling  Sol.  in  excess  of 
NH/)H+Aq.    (Rammelsberg.) 

Cuprous   nibidhim   thioenlphate,    RbsS«Oi, 
Cu«StOt+2HtO. 
Ppt.    (J.  Meyer,  B.  1907,  40.  1357.) 
2Kb,SiO,,     Cu^iO,+2H,0.       Ppt.       (J. 

Meyer.) 
3Rb,SiO.,     Cu,Srf),+2H,0.   .  Ppt.       (J. 

Meyer.) 

Cufmam    sflver    sodiiim    thiosulphate   am- 
mimia,   CuiStOt,   2AgtStOi,    5NatSsOt, 
6NHt. 
Ppt.    Becomes  dark  when  exposed  to  light. 

Decomp.   by   H^O.     Sol.   in   NH40H+Aq. 

(Shinn,  J.  Am.  Chem.  Soc.  1904,  26.  949.) 

C1UV0118  sodtum  diiosulphate,  2Cu^tOt, 
7NaJ3,0.+2H,0. 

Ppt.  from  aqueous  solution  by  alcohol. 
(Jochum,  C.  C.  1666.  642.) 

-I-12H80.  Sol.  in  very  dil.  HCl -hAq. 
(Jochum.) 


CutSsOs,  3NaaSsOi+2H<0.  Sol.  in  HsO; 
insol.  in  alcohol.    (Rammelsberg.) 

-|-6H,0.    (Jochum.) 

SCujSsOs,  2Na,S,Oi+8H20.  Decomp.  by 
HiC.    (Vortmann.) 

+5H2O.  (Len2,  A.  40.  99.)  Formula  ac- 
cording to  Jochum  is — 

5CutS|0a,  4Na,SiOi+8H,0.  Insol.  in  H|0 
or  idcohol.  Sol.  in  HCl-f  Aq  without  evolu- 
tion of  SO2,  also  in  dil.  HjSOi  or  HNOi+Aq. 
Sol.  in  NH^OH+Aq.    (Jochum.) 

H-6HjO.    As  above.    (Jochum.) 

CusSsOs,  NaiSsOi+H^.  Insol.  in  HiO; 
sol.  in  NajSiOs+Aq.  (Russell,  Ch.  Ztg.  9. 
233.) 

+2HiO.    Insol.  in  HsO  and  alcohol. 

Decomp.  by  dil.  acids.  (Rosenheim  and 
Steinh&user,  Z.  anorg.  1900,  26.  84.) 

+2>^HA  Sol.  inH,0.  Pptd.  by  alcohol. 
(Bhaduri.  Z.  anorg.  1898,  J7.  1.) 

H-3HjO.  Decomp.  by  H|0.  (Vortmann, 
M.  1888,  9.  168.) 

3Cu,S20«,  2Na,S20,.  (Gerard,  C.  C.  1904, 
1.253.) 

+5HsO.    Sol.  in  352  pts.  HsO.    (Russell, 
Ch.  Z.  1885,  9.  223.) 
100  CO.  5%     Na^sO|-|-Aq  dissolve  12.28  g,. 

"  "  7.5%         "  "  17.46  g. 

"  "10%  "  "  22.54  g. 

(Rossdl,  Ch.  Z.  1885,  9.  223.) 

4Cui8sO«,  3NaiS,Oi+6HsO.  Insol.  in  H,0 
and  alcohol. 

Decomp.  by  dil.  acids.  (Rosenheim  and 
Steinh&user,  7.  anore.  1900,  25.  84.) 

-f  9HiO.  Sol.  in  H^O.  Pptd.  by  alcohol. 
(Bhaduri,  Z.  anorg.  1898,  17.  1.) 

7Cu,SsOi,  5Na,SiO«+16H,0.  Decomp. 
by  H/)  and  by  alcohol.  (Bhaduri,  Z.  anorg. 
1898, 17.  1.) 

It  is  impossible  to  determine  whether  any 
of  these  compds.  are  complex  or  double  salts. 
As  a  class  they  are  not  easily  sol.  and  decomp. 
in  solution.  They  may  therefore  be  mixtures 
whose  comp.  depended  U|>on  the  temp,  and 
cone,  of  the  solution  in  which  they  were  pptd. 
(Rosenheim,  Z.  anorg.  1900, 26.  81.) 

Cisprocapric  sodium  thiosul^te  ammonia, 

CusSiO,,  CuS,0,,  2NaA0,,  4NH,. 

Insol.  in,  but  decomp.  by  hot  H<0.    Sol. 

in  HCsH,0,+Aq.     Sol.  in  NH40H+Aq  or 

Na,S,0«+Aq.     (SchOtte,  C.  R.  42.   1267.) 

Coprous  todhmi  thioaolphate  cuprous  chlor« 
ide,  CuiSaOa,  2NaA0t,  2CuCl. 
(Rosenheim   and   Steinhftuser,   Z.   anorg. 
1900,  26.  86.) 

Cupric  sodium  thiosulphate  cuprk  sulphide, 
CusSaO,,  Na,SiO„  CuSH-4H,0. 

SI.  sol.  in  HsO;  easily  sol.  in  NasSiOi+Aq, 
and  NH40H+Aq;  insol.  in  alcohol.  (Leni, 
A.  40.  99.) 

CuiSsOi,  Nas^sO,,  2CuS.  Sol.  in  H,0  or 
dU.  HCl+Aq.    (Kessel,  B.  11.  1585.) 
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Cupfous  sodium  tfaiosulbhate  sodium  chlor- 
ide, 3CuA0,,  2NaA0,,  4NaCl-f  8H,0. 

Sol.  in  NaiSaOi+Aq.     (Siewert,  Zeit.  ges. 
Naturwiss.  26.  486.) 
Ppt.    (Bhaduri,  Z.  anorg.  1898,  17.  3.) 

Cupric  thiosulphate  ammonia,  CiiSsOt, 
4NH,. 
100  pts.  H,0  dissolve  21.79  pts.  at  25**. 
(Pudscnies,  Dissert.) 

Cnprocupric  tiiiosalpluite  ammonium  chlor- 
ide, Cu,0,  CuO,  3S,0,,  2NH4CI. 
Sol.  in  HNOiH-Aq  with  separation  of  S. 
(v.  Hauer,  W.  A.  B.  18.  447.) 

Gludnmn  thiosulphAte,  dSsOi+HHsO. 
(Faktor,  C.  C.  1901,  II.  878.) 

Gold  (auroua)  hydrogen  thiosulphAte, 
AuAOi,  3H,S,0i. 
Known  only  in  solution.    (Fordos  and  G41is, 
A.  ch.  (3)  18.  394.) 

Gold  (auroua)  sodium  tihiosulphate,  Au^tOt, 
3Na,S,0,+4H,0. 

Sol.  in  HsO;  solution  decomp.  on  heating. 
Insol.  in  absolute,  si.  sol.  in  dil.  alcohol. 
(Fordos  and  G61is.) 

Au^tO,,  6Na,S,Oa+10HjO.  Very  sol. 
in  HjO,  but  decomp.  by  boiling.  (Jochimi,  C. 
C.  1886.  642.) 

Iron  (ferrous)  tfaiosulphate,  F^sOt+6HtO. 

Deliquescent.  Very  sol.  in  H2O  or  alcohol. 
(Koene,  Pogg.  68.  241.) 

Iron  (ferrous)  sodium  tfaiosulphate,  F^tOs, 
3NaAO,+8H,0. 
Very   sol.   in   HjO,    and   easily   decomp. 
(Vortmann  and  Padberg,  B.  22.  2641.) 

Lead  tfaiosulphate.  PbSjOt. 

Sol.  in  3266  pts.  H,0.  Sol.  in  alkali  thio- 
sulphates  -|-Aq.  (Ranimelsberg,  Pogg.  66. 
308.) 

Lead  Udiium  tfaiosulphate,  PbSsOt,  LitStOs. 

Very  hydroscopic. 

Decomp.  by  HjO  with  separation  of  PbS. 
(J.  Meyer,  B.  1907,  40.  1355.) 

Lead  potassium  diiosulphate,  PbSsOi, 
3K&0,+2H,0. 
Sol.   in   H2O   with   partial   separation   of 
PbSaOa.     Sol.  in  KjSjC-hAq.     (Rammels- 
berg,  Pogg.  66.  310.) 

Lead  rubidium  tfaiosulphate,  2RbsSsOi, 
PbS,0,-f  2HiO. 

Difficultly  sol.  in  cold  HjO. 

Decomp.  by  H,0.  (J.  Meyer,  B.  1907, 
40.  1358.) 


Lead  sodium  tfaiosulphate,  PbSiOi,  2Na^SsOa. 

Sl.sol.inHiO.  Very  easily  sol.  in  NaCiHiOs 
and  Na,S,Oi+Aq.    (Len«,  A.  40.  98.) 

Insol.  in  alcohol. 

2PbS20i,  5Na,S,Oi+60H,O.  Easily  de- 
comp.   (Jochum,  C.  C.  1886.  642.) 

PbSiOs,  3NajS,Oa+12H/).  Decomp.  in 
boiling  aqueous  solution.  (Vortmann  and 
Padberg,  B.  22.  2637.) 

Lead  strontium  tfaiosulphate. 

Sol.  in  HiO.  Precipitated  as  a  syrup  by 
alcohol.     (Rammelsberg.) 

Lithium  tfaiosulphate,  LiiSiOt+3H,0. 

Very  deliquescent,  and  sol.  in  H/!>  and 
absolute  alcohol.  (Fock  and  KKlss,  B.  22. 
3099.) 

Lidiium  silver  tfaiosulphate,  liiSsOi,  AgSfit 
+H,0. 

Hygroscopic. 

Decomp.  by  boiling  HiO  and  by  adds. 
(Meyer  and  Eggeiing,  B.  1907,  40.  1355.) 

Magnesium  tfaiosulphate,  MgS/)t+6HiO. 

Very  easily  sol.  in  HiO.  Precipitated  from 
cone,  solution  by  alcohol.  (Rammelsberg, 
Pogg.  66.  303.) 

Magnesium  potassium  diiosolphate, 
MgK,(S,0,),+6H,0. 

Deliquescent,  and  sol.  in  HiO.  Lees  sol. 
than  K,S,08.    (Rammelsberg,  Pogg.  66.  304.) 

Not  deliquescent.  (Fock  and  Klilas,  B. 
28.  539.) 

Magnesium  rubidium  tiiiosnlphate,  MgS/><, 
Rb^,0«H-6H,0. 
EasUy  sol.  in  HsO.     (Meyer,  B.  1907,  40. 
1358.) 

Manganous  tfaiosulphate,  MnS^i. 

Sol.  in  HjO,  from  which  it  is  pptd.  by 
alcohol.    (Ranmielsberg,  Pogg.  66.  305.) 

4-5HjO.  Decomp.  very  easily.  (Vort- 
mann and  Padberg,  B.  822.  2641.) 

Manganous  sodium  tiiiosulphate,   MDS/>a, 
2Na,S,0,H-16H^. 
Sol.  in  HjO.    Insol.  or  but  si.  sol.  in  alcc^iol. 
(Jochum,  C.  C.  1886.  642.) 

Mercuric  potassium  Ifaiosolphate,  3HgB^a, 
5K,S,0|. 

Sol.  in  10  pts.  H,0  at  15*,  and  H  pt.  at 
100**.  Aqueous  solution  decomp.  on  stainl- 
ing  or  heating. 

Insol.  in  alcohloL      (Kirchhoff,  Sober.  J. 

2-  30.)  „^        _ 

HgS,0,,     3K,S/)i+3H,0.       (Fock 

Klass,  B.  24.  1353.) 
Hg§K)»,  5K,S,0,-f  H/).    (F.  andK.) 
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Nkkd  thiosolphate,  NiStOt+6H  A 

Permanent.  Sol.  in  HiO.  (Rammelsberg, 
Pogg.  66.  306.) 

Nkkd   sodium   thiosulpluite,   2NiStOt, 
5Na,S,0«+25H,0. 
Efflorescent.    Sol.  in  H^O.    (Jochum.) 

Nickel  diiosa^ihate  ammonia,  NiSiOt,  4NHt 
+6H,0. 

Decomp.  on  air.  Sol.  in  NHtOH-l-Aq. 
(Rammelsberg.  Pogg.  66.  306.) 

NiS/),,  5NH,+H,0.  (Ephraim,  B.  1913, 
46.  310S.) 

XiS/)i,  6NH84-3H2O.  (Vortmann  and 
Padberg,  B.  22.  2641.) 

Platiiioiss  sodium  tfaiosulphate. 
See  PUtothiosulpluite,  sodium. 

Potassiam     thiosnlphate,    KsStO«+Vi>     1> 

lViH,0,  and  2H,0. 

Very  deliquescent.  Very  sol.  in  HiO  with 
absorption  of  heat.  Solution  is  stable  on  the 
air.    Insol.  in  alcohol. 

100  pts.  H2O  dissolve  pts.  K,SiOi  at  t**. 


0 
17 
20 
25 
30 
35 
40 
45 
50 
55 
60 
56.1 
65 
70 
75 
78.3 
80 
85 
90 


Pt8. 

KsSiO. 


96.1 
150.5 
155.4 
165.0 
175.7 
202.4 
204.7 
208.7 
215.2 
227.7 
238.3 
234.5 
245.8 
255.2 
268.0 
292.0 
293.1 
298.5 
312.0 


Solid  pha 


K,S,0,.2H^ 
3K,S^,.5HiO 


3K,S,0«.5H,0+K2S/),.H20 
K,S,0,.H/) 


K,S,0,.HiO-f3K,S,0,.HiO 
3K,S20,.H,0 


3KAO..HiO+K,SiO, 
KAO, 


(iDohiko  lo,  Mem.  Coll.  Sc.  Kioto,  1911,  8. 
212.) 

Sol.  in  dil.  HC»H|OiH-Aq  without  decomp. 
(Mathieu-Plessy.  C.  R.  101.  59.) 

Insol.  in  ethyl  acetate.  (Casaseca,  C.  R. 
M.  821.) 

Potassiam  silyer  thiosulphate,  2KtSsOt, 
AgAOi. 

Sol.  in  HsO.    (Ck>hen.) 

KAO,,  AgjSrf),.  SI.  sol.  in  HjO.  (Her- 
schel.) 

3KiS/)s,  Ag,S,0i+2H,0.  Rather  si.  sol. 
in  HiO.  (Rosenheim  and  Steinh&user,  Z. 
anorg.  1900,  26.  76.) 

SI.  sol.  in  H2O.    (Rosenheim.) 


Potassium  sihrer  thiosulphAte  ammonia, 
KAgSiO,,  2NH,. 

Very  si.  sol.  in  HjO.  Easily  sol.  in  hot 
NH40H4-Aq.      (Schwicker,    B.    22.    1735.) 

5KA0i,  3AgsSiOt,  NH,.  Difficultly  sol. 
in  HiO  with  decomp. 

Sol.  in  hot  NH/)H+Aq  with  partial  de- 
comp.   (J.  Meyer,  B.  1907,  40. 1359.) 

Potassium  sodium  thiosuiphato. 

(a)  KNaS,0,4-2H,0.  Very  sol.  in  H,0. 
100  pts.  H2O  dissolve  213.7  pts.  salt  at  15**. 
(Schwicker,  B.  22.  1733.) 

(6)  NaKSjO,+2H,0.  100  pts.  H,0  dis- 
solve 206.3  pts.  salt  at  15*.    (Schwicker.) 

Potassium  strontium  thiosulphatOi  KAOt, 
SrS^,+5H,0. 
Sol.  in  H,0.    (Fock  and  KHlss,  B.  24.  3017.) 

Potassium  zinc  thiosulphAtOi  KsStOt, 
ZnStOi+HtO. 
Very  sol.  in  H2O.    (Rosenheim  and  David- 
sohn,  Z.  anorg.  1904,  41.  238.) 

Potassium  thlosulphate  sodium  chloride, 
KAO,,NaCL 
Sol.  in  H2O.    (Pape,  Pogg.  189.  238.) 

Rubidium  thiosulphAte,  RbsStOt+2HtO. 
Very  hydroscopic;  easily  sol.  in  HsO. 
Meyer,  B.  1907,  40.  1356.) 


(J. 


Rubidium  silver  thiosulphAte.  2RbtStOt, 
AgA0,H-2H,0. 
Ppt.     Not  hydroscopic.    Difficultly  sol.  in 
cold  HiO.     Decomp.   by  war^i   H/).      (J. 

Meyer.) 

Rubidium  silver  thiosulpliate  ammonia, 
Rb,S,0,,  AgAO,,  NH,. 

Ppt.    (J.  Meyer.) 

3Rb,S,08,  4Ae,S/)i,  NH«.  Ppt.  Decomp. 
in  the  air.    (J.  Meyer.) 

Samarium  thiosulphAte. 

(Cleve.) 

Scandium  thiosulphAte,  basic,  Sc(OH)StO«. 
Ppt.     (R.  J.  Meyer,  Z.  anorg.  1914^  86. 

282.) 

Silver  thlosulphate,  AgtStOs. 

SI.  sol.  in  HaO.  Sol.  in  NH4OH  or  alkali 
thiosulphates+Aq.  (Herschel,  Edinb.  Phil. 
J.  1.  26.) 

Silver  sodium  thiosulphAte,    AgtStOi, 
Na,SjO,H-H,0. 

SI.  sol.  in  H,0.  Easily  sol.  in  NH4OH+ 
Aq,  also  in  NajSjOj-fAq  to  form— 

AgaSiO,,  2Na,S20,-|-2HA  Easily  sol.  in 
HjO  or  NH40H+Aq;  somwehat  sol.  in  al- 
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cohol,  especiallv  if  wann  or  dilute.     (Lens, 
A.  40.  94.) 

AffjSjOa,  6Na,S,0,+2lHiO.  Sol.  in  Hrf). 
(Jochum,  C.  C.  1886.  642.) 

Silver  sodium  thiosulphate  acetyiide  acety- 
lene, 2Na,S,0,,  7AgA0,,  18Ag,C,, 
32C2HS. 

Decomp.  by  HjD.    Sol.  in  NHiOH-l-Aq. 

Insol.  in  alkalies.  (Bhaduri,  Z.  anorg.  1913, 
79.  356.) 

TNaAOs,  6Ag,S,0,,  86Ag,C,,  13C,H,. 
(Bhaduri.) 

Silver  sodium  tfaiosulnhate  ammonia,' 
NaAgSjO,,  NH,. 
Very  unstable.     (Schwicker,  B.  2S.  1736.) 

Silver    strontium    tbiosulphate,    AgsStOt, 
SrSjOs. 

Nearly  insol.  in  H/).  Verv  si.  sol.  in 
SrS,Oi+Aq;  easily  sol.  in  NH40H4-Aq. 
(Herschel.) 

Sodium  ttiiosulphate,  NatStOr  and   +1,  2 
and  5HsO. 
100  pts.  HtO  dissolve: 

Atl6^    66pts.  NaAO,. 
"20^    69     "         '• 
"25%   75     " 
"30%   82     "        " 
"35%   89     "        " 
"40%   98      "         " 
"45%  109      " 
"47%  114     " 

(Mulder.) 

100  pts.  HtO  dissolve  at  0%  47.6  pts. 
NajSiO,;  at  20%  69.5  pts.  ;  at  40*,  104  pts.  ; 
at  60%  192.3  pts.    (Kremers,  Poggr  99.  50) 

100  pts.   HjO   dissolve    171    pts.   cryst. 
( =  108.9  pts.  anhydrous  )8alt  at  19.5'*  to  form 
a  solution  of  1.3875  sp.  gr.     (Schiflf,  A.  118. 
350.) 

By  supersaturation  100  pts.  H2O  may  dis- 
solve 217.4  pts.  NajSiOj  at  0**.     (Kremers.) 

Solubility  in  H,0. 


%  NftiSiOt 


SoUdpbMB 


0 

34.43 

Na,S,0,+5H,0 

10 

37.89 

It 

20 

41.17 

a 

30 

45.86 

t( 

40 

50.65 

u 

45 

54.49 

it 

50 

62.92 

Na^,0,+2H^ 

60 

67.39 

(( 

72 

70.39 

(( 

80.5 

71.33 

ft 

90.5 

71.76 

tt 

100 

72.68 

tt 

(Taylor,  Proc.  Edinburgh  Soc.  1898,  22.  49.) 


Solubility  of  anhydrous  NaiSsOt  in  HiO  at  t*. 


t' 

g.  Nft  SiOa 

per  100  g. 

Solutioa 

HO 

40 

67.40 

206.70 

45 

67.60 

208.60 

50 

67.76 

210.20 

55 

68.15 

214.00 

60 

68.48 

217.30 

65 

68.80 

220.50 

70 

69.05 

223.10 

75 

69.35 

226.30 

80 

69.80 

231.80 

(Young  and  Burke,  J.  Am.  Chem.  Soc.  1906, 
28.327.) 

The  sohibility  of  the  hydrates  of  NaJSiOt 
are  exceedingly  complicated.  Thore  are  ^:ve 
groups  <rf  hydrates,  (I)  primary,  (II)  second- 
Qiy,  (III)  tertiary,  (IV)  quaternary,  and  (V), 
quintary,  and  transitions  occur  between  mem- 
bers of  the  same  and  different  groups. 
NasSsOt+5HtO(I)  is  the  oommeroiiJ  thio- 
sulj^hate.  The  mations  and  solubility  of  the 
various  hsrdn^bes  is  shown  in  the  following 
toble. 


Sohibaity  of  NatSsOi  in  HtO  at  f". 
I.  Primary  hydrat^. 


Solutioa     HiO 


0 

5 
10 
15 
20 
25 
30 
35 
40 
45 
48.17 


33.40 
35.33 
37.37 
39.11 
41.20 
43.15 
45.19 
47.71 
50.83 
65.33 


0 

5 
10 
20 
25 
30 
40 
45 
50 
55 
60 
65 
66.5 


g.  NaiBiOi  p«r 
100  g. 


52.73 
53.46 
53.94 
55.15 
56.03 
57.13 
59.38 
60.73 
62.28 
63.85 
65.68 
68.04 


50.15 
54.64 
59.69 
64.22 
70.07 
75.90 
82.45 
91.24 
105.37 
123.87 


111.60 
114.90 
117.10 
122.68 
127.43 
133.27 
146.20 
154.70 
165.11 
176.60 
191.80 
212.90 

giti2dti  t|y 


Solid 


NaiS/),,  5H,0(I) 


+NaAO,,  2HjO(D 


NaAO,^  2Hrf)(I) 


\^(5c-HNaA0. 
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Solubility  of  NaiS,Ot  in  H,0  at  t"*.- 
Continued, 
II.  Seeondary  hydratee. 


g.  Na:SiOs  per 

100  g. 

Solid  phase 

Solu 
tion 

H«0 

0 

41.96 

72.30 

Na,S,0,,  5H20(II) 

5 

43.56 

77.17 

tt 

10 

45.25 

82.65 

H 

15 

47.27 

89.36 

U 

20 

49.38 

97.55 

tl 

25 

52.15 

108.98 

tt 

30 

56.57 

130.26 

tt 

30.22 

•  •  • 



"    Na,S,0„  4H.0(II) 

33.6 

58.59 

141.48 

NaiSrf),,  4H,0(n) 

36.2 

60.51 

153.23 

tt 

38.6 

62.80 

168.82 

tt 

40.65 

... 

"    +NaAO„  H,0(II) 

0 

60.47 

153.00 

NatSrf),,  H.0(1I) 

5 

60.74 

154.70 

tt 

10 

61.04 

156.70 

tt 

15 

61.57 

160.20 

tt 

20 

62.11 

163.90 

tt 

25 

62.73 

168.30 

tt 

30 

63.56 

174.40 

tl 

35 

64.32 

180.20 

tt 

40 

65.22 

187.60 

tt 

45 

66.02 

194.30 

ft 

50 

66.82 

201.40 

tl 

55 

67.90 

211.50 

tt 

56.5 

... 

"    +NaAO, 

III.  Tertiary  hydrates. 

0 

46.14 

86.67 

NaiSiO,,  6H,0  (III  and 

5 

48.44 

93.95 

10 

51.66 

106.80 

tt 

13 

54.96 

122.00 

tt 

14.35 

.... 

"+N»,8,0„  VAO(IV) 

14.3 

.... 

"+Na^,0.,V.H,0(lII) 

0 

57.42 

134.80 

NaAO,,  V^rfXIII) 

5 

57.84 

137.20 

tt 

10 

58.28 

139.70 

tt 

15 

68.80 

142.70 

tt 

20 

59.28 

146.60 

tt 

25 

60.18 

161.10 

tt 

30 

60.78 

156.00 

tt 

35 

61.57 

160.20 

tt 

40 

62.60 

167.40 

tt 

45 

63.97 

177.60 

tt 

47.5 

64.68 

188.00 

tt 

48.5 

.... 

"  +NftAO„  H,0(UI) 

47.5 

164.78 

183.90 

N«J3iO„  HjOaU) 

50 

65.30 

188.20 

tt 

52.5 

65.89 

193.20 

tt 

55 

66.46 

198.10 

tt 

60 

68.07 

213.10 

tt 

61 

••• 

"     +NaJ3,0, 

Solubility  of  Na,SiO,  in  HjO  at  t**.- 
Ccniinued. 

IV.  Quaternary  hydrate. 


g.  NajSiO»  per 

100  g. 

Solid  phase 

t® 

Solu- 
tion 

HK) 

0 

67.63 

136.00 

NaAO,,  V«Hrf)(IV) 

5 

58.08 

138.60 

10 

68.49 

140.90 

16 

69.00 

143.90 

20 

69.67 

147.30 

26 

50.35 

162.30 

30 

61.03 

166.60 

35 

61.94 

162.80 

40 

62.95 

169.00 

46 

64.22 

179.60 

50 

66.46 

189.60 

56 

67.07 

203.70 

58 

.... 

"     +Na,StO, 

V.  Quintary  hydrates. 

0 

67.63 

136.00 

Na,S,0„  2H,0(V) 

5 

68.23 

139.40 

tt 

10 

69.06 

144.20 

tt 

16 

60.02 

160.10 

tt 

20 

61.02 

166.50 

it 

25 

62.30 

166.30 

tt 

30 

63.66 

174.40 

tt 

35 

65.27 

188.00 

tt 

27.6 

"  +Na.S,0„  H,0(V) 

30 

63.34 

172.80 

NaAO,,  H,0(V) 

it 

36 

64.07 

178.40 

40 

64.75 

183.70 

tt 

45 

66.68 

190.60 

tt 

50 

66.58 

199.20 

tt 

66 

67.59 

208.60 

tt 

43 

.  .♦ 

"+NaAO.,  V.H,0(V) 

26 

64.21 

179.40 

Na^.O,,  >^.0(V) 

36 

64.60 

182.60 

tt 

40 

64.99 

186.60 

tt 

46 

66.61 

190.82 

tt 

60 

66.02 

194.30 

tt 

65 

66.67 

199.10 

tt 

60 

67.40 

206.70 

tt 

65 

68.24 

214.90 

tt 

70 

69.06 

tt 

70 

"    NaAO, 

(Young  and  Burke,  J.  Am.  Chem.  Soc.  1906, 
28.  321.) 

Heat  is  absorbed  by  dissolving  in  HsO. 

110  pts.  NaiS2O8+5HiO+100  pts.  H,0 
lower  temp,  from  10.7**  to  8**.  (Rtidorflf,  B. 
8.68.) 

+)^HiO.  (Young  and  Burice,  J.  Am. 
Chem.  Soc.  1906,  88.  321.) 

+H,0. 

+ViH,0.    (Young  and  Burke.) 
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M.-pt.    41.60*.      (Young    and 


(Kopp);  48**  (Krem- 
(Tilden,  Chem.  Soc, 


+2H,0. 

4-4H,0. 
Burke.) 

+5H,0.  M.-pt.  45* 
ere),  60*  (Mulder):  48.5'  v 
46.  409);  47.9*  (Taylor,  Proc' Edinburgh, 
Soc.  1898,  22.  249):  48.09*  (Richards  and 
ChurchiU,  Z.  phys.  Ch.  1899,  28.  314);  48.45* 
(Young  and  Burke,  J.  Am.  Chem.  Soc.  1906, 
28.  324.) 

Labile  modification  melts  at  32*.    (Parmen- 
tier  and  Amat,  C.  R.  98. 735.) 

Sp.  gr.  of  Na,SiOa-hAq  at  19*. 
%  =  %Na,S,0a-f5H,0. 


% 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


8p.gr. 


1.0052 
1.0105 
1.0158 
1.0211 
1.0264 
1.0317 
1.0370 
1.0423 
1.0476 
1.0529 
1.0584 
1.0639 
1.0695 
1.0751 
1.0807 
1.0863 
1.0919 


% 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 


8p.gr. 


0975 
1031 
1087 
1145 
1204 
1263 
1322 
1381 
1440 
1499 
1558 
1617 
1676 
1738 
1800 
1862 
1924 


35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 


Sp.gr. 


1.1986 
1.2048 
1.2110 
1.2172 
1.2234 
1.2297 
1.2362 
1.2427 
1.2492 
1.2558 
1.2624 
1.2690 
1.2756 
1.2822 
1.2888 
1.2954 


(Schiff,  A.  118.  118.) 

B.-pt.  of  Naj8iO«+Aq.    P=pt8.  Na,S,Ot  to 
100  pts.  HiO. 


B.-pt. 

P  . 

B.-pt. 

P 

B.-pt. 

101* 

14 

110* 

104 

ur 

102 

27 

111 

113 

120 

103 

39 

112 

122 

121 

lOi 

49.5 

113 

131.5 

122 

105 

59 

114 

141.5 

123 

106 

68 

115 

152 

124 

107 

77 

116 

164 

125 

108 

86 

117 

175.75 

126 

109 

95 

118 

^88 

201 

214.5 

229 

244 

262 

283 

311 

348 


(Gerlach,  Z.  anal.  26.  436.) 

Moderately  sol.  in  liquid  NHt.  (Franklin, 
Am.  Ch.  J.  1898,  20.  829.) 

1(X)  pts.  absolute  ethyl  alcohol  dissolve 
at  room  temperature  2.5  mg.  NatSsOg. 
(Bddtker,  Z.  phys.  Ch.  1897,  22.  410.) 

100  pts.  absolute  ethyl  alcohol  dissolve 
at  room  temperature  3.4  mg.  Na^sOs+ 
5H/).     (Bttdtker.  Z.  phys.  Ch.  1897, 22.  510.) 

Sol.  in  oil  ot  tuipentine  (Edison,  Am. 
Chemist,  7.  127):  Insol.  therein  (Techn. 
J.  B.  27.  1003). 

Insol.  in  ethyl  acetate.  (Casaseoa,  C.  R. 
80.  821.) 


Sodium  tiialious  thiosiilplimte,  SNaiS^i, 
2Tl,S,0,-flOH«0. 

Sol.  inHjO.    (Werther.) 

-f8HjO.     (Jochum.) 

2Na,S/)8,  Tl,SjOi+8H/).  CV'ortmann 
and  Padberg,  B.  22.  2638.) 

Sodium  zinc  thiosulpliate,  NaiSsOa,  2ZDS^a 
+23H,0. 
Sol.  in  H,0.     (Jochum,  C.  C.  Ifi86.  m.i 
3NatS20s,    2ZnSsOs+10H/>.       Deliques- 
cent.   (Vortmann  and  Padberg,  B.  22.  2640.; 

Sodium  tliiosulphate  mercuric  iodide. 
2Na,S,0,,  Hgl,. 
Decomp.  by  HjO  and  by  alcohol.    (Eder 
and  Ulm,  M.  1882,  8.  197.) 

Strontium  thiosulphAte,  Si6sOt+5H/). 

Permanent.  Sol.  in  6  pts.  cold  HK>  (Oay- 
Lussac):  in  4  pts.  H/)  at  13*,  and  1.75  pte. 
boiUng  H,0  (Herschel,  1819).  ,     . 

1  g.  is  sol.  in  3.7  cc.  H/)  at  room  tenxp. 
(Antenrieth,,  Z.  anal.  1898,  87.  293.) 

Gradually  efflorescent.  Inaol.  in  alccdioL 
(Herschel.) 

Thallous  thiosulpliate. 

Ppt.  SI.  sol.  in  cold,  easily  sol.  in  hot  H^. 
(Crookes.) 

Easily  sol.  in  NatS/>i+Aq.      (Jochum.) 

Tin  thiosulphate  (?). 
Sol.  in  H,0. 

Uxmnji  thiosulpliate,  (U0s)S,0t. 
Ppt.    (Faktor,  C.  C.  1901,  II.  878.) 

Zinc  thiosulpliate,   ZnStOt+xHtO. 

Very  deliquescent,  and  very  sol.  in  H^ 
and  alcohol.    (Rammelsberg.) 

Zinc  Ihiosulphate  ammonis,  ZnSsOi,  2NHt. 
Decomp.  by  H^O.    Sol.  in  NH^OH+.Vq. 
from  which  it  is  pptd.  by  alcohol.    (Raminds- 
berg,  Pogg.  86.  62.) 

Thio/rithiazyl  bromide,  NiStBr. 

Decomp.  Hi^  and  alkalies. 

Stable  m  the  air.  (Muthmann,  B.  1897,  lOl 
630.) 

ThiodithiAzyl  dichloride,  StN,a,. 
See  Nitrogoi  sulphochloiide. 

Thioerithiazji  chloride,  S4NgCL 
See  Nitrof  oi  sulphochloride. 

ThiofrithiAzyl  iodide,  N,8  J. 

Decomp.  raontaneously  in  the  air.  Very 
unstable.     (Muthmann,  ig^cigP7,  88.  621. 
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Thiotnftduji  nitrate,  SiNiNOt. 

Sol.  in  HsO  with  decomp.  Sol.  in  HNOs + 
Aq.     (Demargay,  C.  R.  91.  1066.) 

Sol.  in  cold  H^  with  decomp. 

Completely  insol.  in  organic  solvents,  as 
CSi,  CHCli,  acetone,  and  acetic  etner. 
(Muthmann  and  Seitter,  B.  1897, 80.  629.) 

Thlaerittiiazyl  sulphAte  (S«Nt)HS04. 

Stable  on  air.  Sol.  in  H/>  with  decomp. 
(Demargay,  C.  R.  91.  8M.  1066.) 

ThkXntfakzyl  sulphocyanide,  N1S4CNS. 

Stable  in  the  air. 

Sol.  in  benzene  and  chloroform.  (Muth- 
mann and  Seitter,  B.  1807,  80.  631.) 

DithiiXetratliiazyl  dicfaloridet  S«N4Cls. 
See  Nitrogoi  sulikhochloride. 

Thorimn,  Th. 

Not  oxidised  by  boiUug  H1O. 

Quickly  sol.  (Chydeniua,  Pogg.  llfl*  43), 
very  slowly  sol.  by  long  Doiiing  ^Berselius, 
Pom.  16.  385)  in  HNCh  +  Aq.  Inaol.  in  cold, 
easib''  sol.  in  warm  dil  Hi80(-hAq.  Slowly 
sol.  in  cold,  rapidly  in  hot  HCl  +Aq.  Eaaily 
oxidised  by  aqua  t^gia.  Insol.  in  KOH-f  .\q 
or  HF+Aq. 

SI.  sol.  m  dil.  HjSOi+Aq;  decomp.  by 
cone.  H1SO4.  Very  si.  sol.  in  dil.,  and  less  in 
cone.  HNOi-hAq.  Easily  sol.  in  cone.  HCH- 
Aq,  and  aqua  regia.     (Nilson,  B.  16.  2521.) 

Thorium  B. 

Somewhat  sol.  in  hot  H|0,  which  dissolves 
70%  in  an  hour.  More  rapidly  sol.  in  dil. 
acids  or  hot  KI+Ao.  Somewhat  sol.  in 
organic  solvents.  Insol.  in  CSi  and  in  methy- 
lene iodide.  (Hogley,  PhU.  Mag.  1913,  (6) 
i6.  331.) 

ThoHrmC. 

Somewhat  sol.  in  hot  HjO.  More  rapidly 
sol.  in  hot  KI+Aq.  and  in  dil.  acids.  More 
sol.  in  organic  solvents  than  thorium  B. 
20%  sol.  in  CSi  or  methylene  iodide  in  10 
minutes.  (Hogley,  Phil.  Mag.  1913,  (6)  25. 
331.) 

Tlioriism  ^tftraboiide,  ThB4. 

Sol.  in  cold  cone.  HNOa  and  HCl  and  in  hot 
oonc.  H,S04.  (Jassonneix,  C.  H.  1905,  141. 
192.) 

Thorium  Aexaboiide,  ThBr«. 

Sol.  in  hot  dil.  or  cone.  HNOi;  insol.  in 
H^4,  HCl,  HF  and  aq.  alkalies.  (Jasson- 
neix, C.  R.  1905,  141.  193.) 

Thorium  dtbromide,  ThBrt. 

Sol.  in  HsO  with  partial  decomp.  (Troost 
and  Ouvrard,  A.  ch.  (6)  17.  227.) 


Thorium  te^bromide,  ThBr4. 

Sol.  in  Hrf).     (Berzelius.) 

Very  hygroscopic,  and  sol.  in  H|0  with 
partial  decomp.     (Troost  and  Ouvrard,  A.  • 
ch.  (6)  17.  229.) 

SI.  sol.  in  organic  solvents.  (Matthews, 
J.  Am.  Chem.  Soc.  1898,  20.  840.) 

-f7H^.  Sol.  in  alcohol.  (Rosenheim,  B. 
1900,  88.  979.) 

-h8HjO.  Very  sol.  in  alcohol  and  HiO. 
Insol.  in  chloroform  and  light  petroleum. 
(Lesinsky,  Z.  anorg.  1897,  16.  82.) 

Thorium    fetrabromide    ammonia,     ThBr4, 
3NH,. 

Insol.  in  organic  solvents.  (Matthews,  J. 
Am.  Chem.  Soc.  1898,  20.  840.) 

Thorium  carbide,  ThCt. 

Almost  insol.  in  cone,  acids;  decomp.  by 
H/)  and  by  dil.  acids.  (Moissan,  C.  R. 
1896,  122.  577.) 

Thorium  tetrachloride,  ThCl4. 

Anhydrous.  Extremely  deliouescent.  and 
sol.  in  HjO  with  evolution  of  heat.  Sol.  in 
alcohol. 

Sol.  in  ether.  (Matthews,  J.  Am.  Chem. 
Soc.  1898,  20.  824.) 

-h7HiO.  Deliquesces  in  the  air.  Venr  sol. 
in  H|0  and  alcohol.  Insol.  in  ether.  (KrOss, 
Z.  anorg.  1897,  14.  368.) 

+8HjO.  Hydroscopic.  Easily  sol.  in  HjO 
and  absolute  alcohol.  Not  pptd.  irom  solution 
in  alcohol  by  ether. 

-h9H|0.  As  above.  (Rosenheim,  Z. 
anorg.  1903,  86.  426.) 

Thorium  tetrachloride  ammonia,  ThCl4, 6NHt. 

InsoL^  ether.    Decomp.  by  H|0. 

ThCU,  8NH|. .  Fumes  in  moist  air.  De- 
comp. by  H|0.  (Matthews,  J.  Am.  Chem. 
Soc.  1898,  20.  824.) 

The  compds.  of  ThCU  with  NH|  are  of  the 
tvpe  ThCh,  nNHs  and  may  be  classified  into 
three  groups. 

(1)  n«4,  6,  7,  12,  18.  Compds.  are  de- 
comp. by  H|0. 

(2)  n  »4, 6,  7.  Compds.  are  not  decomp.  by 
HiO. 

(3)  n=6,  7,  12^  18.  The  first  two  coinpds. 
of  this  series  are  identical  with  the  last  two  of 
group  (2). 

ThCli,  4NHa  of  group  (2)  is  the  only  one  in 
the  whole  series  stable  above  120**.  (Chauve- 
net,  C.  R.  1910,  161.  387.) 

Thorium  fluoride,  ThF4+4H20. 
Insol.  in  H,0  or  HF+Aq. 

Thorium  hydride,  ThHs. 

Decomp.  by  dil.  HCl+Aq.     (Winkler,  B. 

24.  873.)  Digitized  by  ^OOglC 
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Thorium  hydroxide,  Th(0H)4. 

Insol.  in  HiO. 

Sol.  in  acids,  except  oxalic,  molybdic,  and 
hydrofluoric  acids. 

Insol.  in  alkali  hydroxides,  but  easily  sol. 
in  alkah  carbonates -fAq.  More  sol.  in 
NH40H-|-(NH4),CX)i-hAq  thanin  (NH4),C0t 
-fAq.  alone.  (Berzelius.)  Not  pptd.  in 
presence  of  tartaric  and  citric  acids.  (Chyde- 
nius,  Pogg.  119.  43.) 

4ThOs;  H|0.  Insol.  in  water  and  acids  at 
boiling  temp. 

Thorhsm  hydrozybromide,  Th(OH)tBrt+ 
llHjO. 
Sol.  in  alcohol.    (Rosenheim,  B.  1900,  88. 
979.) 

Thorium  hydroxychloride,   (OH)ThCli+ 
llHiO. 

Sol.  in  alcohol.  (Rosenheim,  B.  1900,  33. 
978.) 

Th(OH),ai+5H20.  Slowly  takes  up  H,0 
from  the  air. 

Sol.  in  r  JO  without  decomp. 

Sol.  in  Icohol.  Pptd.  from  solution  in 
alcohol  by  ether.  (Rosenheim,  Z.  anorg. 
1903,  85.  425.) 

-hSHjO.  Hydroscopic;  sol.  in  alcohol. 
(Rosenheim,  B.  1900,  88.  978.) 

Thotiamhrdioiyiodidt,  Th(OH)It+10HtO. 
Evolves  iodine  in  the  light.     (Rosenheim, 
Z.  anorg.  1903,  86.  430.) 

Thorium  iodide. 

Sol.  in  HiO. 

Thorium  nitride,  Th^4. 

Decomp.  by  HjO.  (Matignon,  C.  R.  1901, 
182.  37.) 

Thorium  oxide,  ThOs. 

•  When  ignited  is  msol.  in  HCl,  and  HNOi-h 
Aq.  Sol.  m  H,S04  by  heating  to  boiling  and 
subsequent  addition  of  H/).  Insol.  in  alkali 
hydrates  or  carbonates -fAq. 

Thorium  m^fozide,  Th|Os+H<0. 

SI.  sol.  in  HCl.  (Locke,  Z.  anorg.  1894,  7. 
348.) 

+2HjO.  Loses  1  H/)  at  100**.  Sol.  in 
H,0;  insol.  in  NH40HH-Aq.    (Locke.) 

M etotfaorium  oxide. 

Sol.  in  H|0  after  having  been  treated  with 
cone.  HNOi  or  HCl+Aq,  even  if  previously 
ignited. 

Th02,xTh(OH)4.  Compare  Th/3,.  (Locke) 
(Stevens,  Z.  anorg.  1901,  27.  42.) 

Thorium  peroxide,  ThtOr. 
PrecipiUte.    (Cleve,  C.  R.  100.  606.) 


Thorium  oxychloride. 

Decomp.  by  HjO  into  ThCU  and  ThO». 

ThOClz.    Sol.  in  H/). 

Insol.  in  abs.  alcohol.  (Matignon,  A.  ch 
1907,  (8)  10.  133.) 

+311,0. 

^-6H,0.  (Matignon,  A.  ch.  1907,  (8)  10. 
135.) 

Af  etathoriom  oxychloride,  ThOi,  xThCli. 

HydroBOupic;  sol.  in  HjO;  insol.  in  abs. 
alcohol.     (Stevens,  Z.  anorg.   1901,  27.  47.) 

Thorium  oxyflooride,  ThOFt. 

Insol.  in  H^. 

Sol.  in  HtS04  with  decomp.  (Chauveiiei, 
C.  R.  1908,  146.  974.) 

Thorium  oxysubkhide,  ThSs,  2ThOs. 
(Chydenius.) 

Thorium  phosphide. 

Insol.  in  HjO.    (Berselius.) 

Thotinm  silicide,  Th^t. 

Sol.  in  aq.  mill,  adds;  insol.  in  aq.  alkalieB. 
Decomp.  by  fusion  with  NaOH  or  KOH. 
(Hdnigschmid,  C.  R.  1906, 142.  158.) 

Thorium  sulphide,  ThSs. 

Insol.  in  warm  H1SO4.  Very  slightly  at- 
tacked b^  HNOi  or  HCl+Aq.  Sol  in  hot 
aqua  regia.    (Berxehus.) 

Thoromolybdic  acid. 

Ammonium  thoromdybdate, 
(NH4)iTh(Mo,07)t+ffiiO. 

Insol.  in  HiO;  sol.  in  diL  adds.  (Baibioi, 
C.  A.  1918.  3724.) 

(NH4)4H,Th(Mo,07)4+llH/).  InsoL  m 
HsO;  sol.  in  dil.  adds.    (Barfoieri.) 

Sihrer  thoromolyfodate,  AgsThCMdOr)*. 

Insol.  in  H^;  si.  sol.  in  HNO.+Aq,  hot 
nearly  insol.  in  presence  of  AgNOt.  (Bsr- 
bieri.) 

Sodium  thoromolyfodate,  Na«Th(MoiOs)i+ 
I5H2O. 
Insol.  in  H/>:  sol.  in  dil.  adds.    (Baifaiofi) 
Na«H,Th(Mo,OT)«+17HiO.   InaoLinH^; 

sol.  in  dil.  adds.    (Barbieri.) 

Thulium,  Tm. 

Thulhmi  chloride,  Tm,a«+14H^. 

Very  sol.  in  HsO  and  in  alcohol.  (Jamee^ 
J.  Am.  Chem.  Soc.  1911,  9$.  1342.) 

Thulium  hydroxide. 

Easily  sol.  in  dil.  adds.  (James,  J.  Am. 
Chem.  Soc.  19U^itS!Tb|^^Ogie 
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Thulium  oxidet  TmsOi. 

Slowly  8ol.  in  hot  cone,  acids. 
J.  Am.  Chem.  Soc.  1911, 88. 1342.) 


(James, 


Tin,Sn. 

Insol.  in  HtO.  Tin  is  not  ataeked  by  dis- 
tilled H/)  when  air  is  passed  through  it  for  a 
week. 

Slowly  sol.  in  dil.  cold  HCl-fAq,  but 
rapidly  sol.  if  hot  and  cone.  Slowly  sol.  in 
hot  cUl.  HiS04-+-Aq,  but  decomp.  by  hot 
oonc.  HsS04. 

Readily  sol.  in  cold  aqua  regia.  Attacked 
yiolently  by  oonc.  HNOi+Aq  with  pptn.  of 
SnOs.  Completely  sol.  in  dil.  cold  £lNOi+ 
Aq  (l  pt.  HNO,:  1  pt.  H<0)  at  22^  (Hay, 
C.  N.  22.  298.)  Not  attacked  by  pure  oonc. 
HNOt+Aq  of  1.612-1.419  sp.  ^.,  but  vio- 
lently attacked  by  less  cone.  acid.  Also  at- 
tadced  by  most  oonc.  add  if  it  contains  NOt. 
(Millon,  A.  ch.  (3)  6.  950 

If  Sn  IS  placed  in  dil.  £LNOa+Aq  of  1.15  sp. 
gr.  it  is  si.  dissolved,  but  soon  pptd.  again  as 
SnOs.  If  a  small  amt.  of  NH4CI  is  added,  the 
Sn  remains  permanently  in  solution;  HCi+ 
Aq  has  a  similar  action.  (Ordway,  Am.  J. 
Sd.  (2)  28.  220.)  Easily  sol.  in  the  cold  in 
mixture  of  1  vol.  H1SO4,  2  vols.  HNOt,  and  3 
vols.  HiO.    (Basset,  C.  N.  88.  172.) 

HNOi  -f  Aq  oontaming  less  than  12%  HNO, 
attacks  Sn  and  forms  a  stannous  salt,  which 
decomposes,  Saving  a  turbid  solution.  HNOi 
+Aq  (12-45%  HNO,)  completely  dissolves 
Sn,  but  solution  becomes  turbid  on  standing. 
HXOt+Aq  oontainins  more  than  45%  HNO, 
does  not  dissolve  Sn,  out  forms  a  white  sub- 
stance, which  is  sol.  in  H/>  if  over  70%  acid 
is  used;  this  solution  soon  becomes  turbid. 
(Montemartini,  Gass.  ch.  it.  22.  384.) 

Sn  dissolves  in  HNO,-hAq  at  low  temps. 
(0-21*).  When  very  dU.  HNO,+Aq  (14% 
HNO,)  is  used,  the  amount  of  stannous  sait 
fonned  decreases  only  slightly  with  increase 
of  temp,  while  with  30-40%  add  it  falls  to 
meto  at  21**.  (Walker,  J.  Soc.  Chem.  Ind. 
1883.845.; 

In  presence  of  Fe,  Cr  or  Al,  HNO,+Aq 
acts  on  Sn  to  form  soluble  products,  from 
which  cone.  HNO,  ppts.  all  Sn  as  meta- 
stannic  add.    (van  Leent,  C.  C.  1899, 1. 101.) 

Much  more  sol.  in  acids  when  small  quanti- 
ties of  metallic  salts  have  been  added.  This 
is  most  noticeable  when  PtCh  or  tartar  emetic 
is  added  to  HCl-|-Aq.  HCl+Aq  with  tartar 
emetic  exerts  11  times,  and  with  PtCU  13 
times  the  action  exhibited  by  pure  acid. 
(MiDon,  C.  R.  21.  47.) 

Sol.  in  2N  HC10,-f  Aq.  (Hendrixson,  J. 
Am.  Chem.  Soc.  1904,  26.  755.) 

Pyrosulphuric  add  dissolves  Sn  on  warm- 
inK.    (Divers,  Chem.  Soc.  1885,  47.  639.) 

Hot  telluric  add  attacks  Sn.  (Hutchins, 
J.  Am.  Chem.  Soc.  1905,  2T.  1183.) 

8n  is  attacked  by  17%  HN,+Aq.  (Cur- 
am  and  RiMom,  J.  pr.  1898,  (2)  68.  299.) 

Sol.  in  a  solution  of  Na  m  liquid  NH,. 


(Kraus,  J.  Am.  Chem.  Soc.  1907,  29.  1562.) 

Insol.  in  liquid  NH,.  (Gore,  Am.  Ch.  J. 
1898.  20.  830.) 

Sol.  in  boiling  alimi+Aq  (1  pt.  alum  to  4 
pts.  HiO). 

Sol.  in  KHSO,,  NH4a  (1 :4),  and  KiCiH/), 
+Aq.  SI.  sol.  in  KCjH<Of-|-Aq,  but  not  at- 
tacked by  Mfl^4.  K,S04,  KNO,,  or  NajSO* 
-f  Aa.    (Cludius,  J.  pr.  9.  161.) 

Sol.  in  alkalies +Aq. 

Attacked  easily  by  cone.  NaQ,  KQ,  or 
NH4NO,-|-Aq;  not  attacked  by  NH4C1-|-Aq. 
(Hallocjc,  Am.  Ch.  J.  6.  52.) 

Sol.  in  Fe(NO,),+Aq  in  pieeence  of  HNO, 
+Aq  in  proportion  of  1  atom  Sn  to  1  atom  Fe. 
(L^s  and  Storch,  W.  A.  B.  98,  2b.  268.) 

Solubility  in  dil.  saline  solutions. 

100  ccm.  HiO  containjing  0.5  g.  NaCl  or 
KCl  dissolve  6  m^.  Sn  from  1 1.8  sq.  cm .  in  one 
week  when  air  without  CO,  is  passed  through 
the  solution,  but  none  at  all  when  the  air  con- 
tains CO,. 

100  ccm.  Kfi  containing  1  g.  NH4CI  dis- 
solve 5  mg.  Sn  under  above  conditions  with- 
out CO,,  and  none  with  CO,. 

With  1  ff.  MgCli,  1  m^.  Sn  wa^Missolved 
without  CO,,  and  none  with  CO,.  ^ 

With  1  ff.  K,804,  2  mg.  Sn  were  dissolved 
without  CO,,  and  none  with  CO,. 

With  1  K.  KNO,,  3  mg.  Sn  were  dissolved 
without  CO,,  and  1  mg.  with  CO,. 

With  Ig.  Na,CO,,  7  mg.  Sn  werv  dissolved 
without  (X),.  • 

With  1  g.  NaOH,  220  mg.  Sn  w««  dis- 
solved without  CO,. 

CaO,H,-f  Aq  did  not  dissolve.  (Wagner, 
Dingl.  221.  260.) 

Not  attacked  by  sugar-hAq.  (Klein,  C.  R. 
102.  1170.) 

H  ccm.  oleic  add  dissolves  0.0134  g.  Sn 
in  6  days.  (Gates,  J.  phys.  Chem.  1911,  18. 
143.) 

Tin  antinumide,  SnSb. 

(Stead,  J.  Soc.  Chem.  Ind.  1897,  16.  205.) 

Tin  arsenide,  Sn»Ast. 

(Stead,  J.  Soc.  Chem.  Ind.  1897,  16.  206.) 

Tin  (stannous)  bromide,  SnBr,. 

Sol.  in  H,0. 

Sol.  in  pyridine.  (Naumann,  B.  1904,  87. 
4609.) 

Mol.  weight  determined  in  pyridine  and 
ethyl  sulphide.  (Werner,  Z.  anorg.  1897,  18. 
23.) 

Tin  (stannk)  bromide,  basic,  SrBr«0H-|- 
3H,0. 

Sol.  in  H,0.  Decomp.  in  aq.  solution  when 
warmed. 

Sol.  in  ether,  methyl  alcohol,  ethyl  alcohol, 
acetone,  acetic  acid  and  esters  of  organic 
acids.  Nearly  insol.  in  bensene,  ligroin  and 
CHQ,.     (Pfeiffer,  Z.  anorg.  1914,  87.  242.) 


1074 


TIN  BROMIDE 


Tin  (stannic)  bromide,  SnBr4. 

Deliauescent.  Sol.  in  HtO  without  evolu- 
tion of  neat.    (Balard.) 

Deoomp.  by  HjO  much  more  quickly  than 
SnCl*.    (Lorenz,  Z.  anorg.  1895,  9.  378.) 

Easily  sol.  in  AsBrs.  (Walden,  Z.  anorg. 
1902,  29.  374.);  PCh,  PBr.  and  S,C1|.  (Wal- 
den, Z.  anorg.  1900,  25.  217.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 

-I-4H2O.  (Preis  and  Raymann,  C.  C.  1882. 
773.) 


Stannic  hydrogoi  bromide,  SuBt^,  2HBr. 
See  Bromostannic  add. 


Stannic  bromide  loith  MBr. 
See  Bromostannate,  M. 


Tin  (stannic)  bromochloride,  SnClBri. 

Fumes  in  moist  air;  decomp.  by  H/).  (Bes- 
son,  C.  R.  1897,  124.  685.) 

SnClsBrt.  Fumes  in  moist  air.  Decomp.  by 
H^.    (Besson.) 

SnCliBr.  Fumes  in  moist  air.  Decomp.  by 
H/).    (Besson.) 


Tin  (stannic)  bromoiodide,  SnBrsIt. 

Sol.  in  cold  HjO.  Decomp.  in  aq.  solution 
at  80°. 

SnBrJ. 

SnBrla.  (Lenormand,  C.  C.  1899,  II.  521; 
J.  Pharm.  1899,  10.  114.) 


Tin  (stannous)  chloride,  SnCh,  and  +2HtO. 

Not  deliquescent.  100  pts.  H|0  dissolve 
83.9  pts.  SnCli  at  0°.  (Engel,  A.  ch.  (6)  17. 
347.)  100  pts.  HjO  dissolve  269.8  pts.  SnClj 
at  15"*,  and  sat.  solution  has  sp.  gr.  1.827. 
(Michel  and  Krafft,  A.  ch.  (3)  41.  478.)  Sol. 
in  a  certain  amount  of  HsO  without  decomp., 
but  more  HiO  causes  pptn.  of  SnO,  SnClj. 

SnClt-fAq  absorbs  O  from  air. 

Melts  in  crystal  HjO  at  46**.     (Ordway.) 

Sat.  solution  boils  at  121.7**. 

Sp.  gr.  of  SnCli-hAq  at  15°  containing: 

6  10  16  20  %SnCli+2H,0, 
1.0331  1.0684  1.1050  1.1442 

25  30  35  40  %  8nCl,+2HA 
1.1855  1.2300  1.2779  1.3298 

45  50  55  60  %  SnCl,+2HA 
1.3850  1.4451  1.5106  1.5823 

65        70        75  %  SnCl,+2H,0. 
1.6598  1.7452  1.8399 

(Qerlach,  Dingl.  186.  131.) 


Solubility  of  SnCU  in  HCl-fAq. 


Sna, 


3^  molecules  SnCls  in  milligrammes  in 
10  ccm.  solution;  HC1==  molecules  HCl  in 
milligrammes  in  ditto;  HjO^amt.  H/) 
present  in  grammes. 


SnClf 

HCl 

Sum  of 

o^X 

2 

equiv. 

Uon 

74 

0 

74 

1.532 

66.7 

6.6 

73.3 

1.489 

63.75 

13.54 

77.29 

1.472 

68.4 

24.8 

93.2 

1.524 

81.2 

34.9 

116.1 

1.625 

94.2 

40.0 

134  2 

1.724 

117.6 

44 

161.6 

1.883 

147.6 

49.4 

197.0 

2.114 

156.4 

66 

222.4 

2.190 

157 

78 

235 

2.199 

HiO 


8.33 

8.35 

8-1^ 

7.869 

7.305 

6.880 

6.108 

5.387 

4.715 

4.309 


(Engel,  A.  ch.  (6)  17.  347.) 

Solubility  is  thus  diminished  by  HCl+Aq, 
while  there  are  less  than  8-10  mols.  HCl  for 
1  mol.  SnClf.  When  that  limit  is  passed  the 
solubility  rapidly  increases.    (Engel.) 

Sol.  in  very  du.  HCl  or  tartaric  acid  -l-Aq. 
Sol.  in  KOH+Aq.  Sol.  in  cone.  SnOClj+Aq. 
(Gerlach.)    Sol.  in  NHia+Aq. 

Anhydrous  SnCls  is  partially  sol.  in  liquid 
NH,.    (Gore,  Am.  Ch.  J.  1898,  aO.  830.) 

Sol.  m  absolute  alcohol.  Inflol.  in  oil  of 
turpentine. 

11.41  pts.  SnClt  are  sol.  in  100  pts.  ether  st 
0^ 

11.38  pts.  SnClt  are  sol.  in  100  pts.  ether 
atl6^ 

11.38  pts.  SnCls  are  sol.  in  100  pts.  ether  at 
35.5^    (Lassczynski,  B.  1894,  27.  2286.) 

Anhydrous  SnCls  is  sol.  in  ether,  (de 
Jong,  Z.  anal.  1902,  41.  596.) 

1  g.  anhydrous  SnCls  is  sol.  in  1.8  g.  aoetone 
at  18**.    Sp.  gr.  of  sat.  solution  1874' « 1.6. 


(Ijd- 


(Naumann,  B.  1904,  37.  4336.) 

Sol.  in  acetone  and  in  methybd. 
mann,  C.  C.  1899,  II.  1014.) 

Anhydrous  SnOU  is  sol.  in  methyl  aeeiate 
to  the  extent  of  15.7%.  (ScfarSder  and 
Steiner,  J.  pr.  1909,  (2)  79. 63.) 

31.20  pts.  SnClt+2H^  are  sol.  in  100  pt& 
ethyl  acetate  at — ^2®. 

35.53  pts.  SnCls+2H^  are  sol.  in  100  pte^ 
ethyl  acetate  at  +22*. 

73.44  pts.  SnCls+2H^  are  sol.  in  100  pt^ 
ethyl  acetate  at  82''.  (Lasscsynski,  B.  18H 
27.  2286.) 

1  pt.  anhydrous  SnCls  is  sol.  in  22.40  pU^ 
ethyl  acetote  at  18*.  Dl8*/4* -0.9215. 
(Naumann,  B.  1910,  43.  319.) 

Insol.  in  ethyl  amine  (Shinn.  J.  pliys. 
Ch.  1907.  11.  538);  pyridine  (Nauminn, 
B.  1904,  37.  4609);  bensonitrik  (Xaumtfu. 
B.  1914,  47.  1369b)  V^OOgie  / 
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Insoi.  in  CSs.  (Arctowski,  Z.  anorg.  1894, 
6.  257.) 

Sol.  in  urethane.  (Castoro,  Z.  anorg.  1899, 
10.  61.) 

Mol.  weight  determined  in  pyridine  and 
ethyl  sulphide.  (Werner,  Z.  anorg.  1897, 
16.  22.) 

Tin  (stannic)  chloride,  hade,  SnCUOH+SHtO. 

Hydroscopic. 

Sol.  in  H/).. 

Sol.  in  ether,  alcohol,  acetone,  acetic  acid. 
Nearly  insol.  in  ligroin  and  benzene.  (Pfeiffer 
Z.  anorg,  1914,  ST  241.) 

Tin  (stannic)  chloride,  SnCU. 

(o)  Ordinary  modification. — Deliquescent. 
Sol.  in  HjO.  On  diluting  SnCU+Aq  and 
boiling,  SnOs  separates  out.  SnCl4+Aq  is 
notpptd.  by  HNOa,  HCl,  or  HjSO^-f  Aq; 
HjPUi-fAq  ppts.  in  a  few  days,  and  HiAsOi-f 
Aq  in  a  short  time.  No  ppt.  is  formed  by 
K,S04,  Na,S04,  KCl,  NaCl,  NH^Q,  KNO,, 
etc.  -I-  Aq. 

Sp.  gr.  of  SnCU+Aq  at  15°. 


SdCU 


2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 


Sp.  gr. 


012 
.024 
.036 
048 
059 
.072 
.084 
.097 
110 
124 
137 
151 
165 
180 
195 
210 


SnCh 
-f-5HtO 


34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 


Sp.gr. 


1.226 

1.242 

1.259 

1.276 

1.293 

1.310 

1.329 

1.347 

1.366 

1.386 

1.406 

1.426 

1.447 

1.468 

1.491 

1.514 


Sn6l4 
+5HfO 


66 
68 
70 
72 
74 
76 
78 
80 
82 
84 
86 
88 
90 
92 
94 
95 


8p.gr. 


1.538 
1.563 
1.587 
1.614 
1.641 
1.669 
1.698 
1.727 
1.759 
1.791 
1.824 
1.859 
1.894 
1.932 
1.969 
1.988 


(G^rlach,  Dingl.  178.  49.) 


Sp 

.  gr.  of  SnCUH-Aq. 

B«oid6 

%  Sn 

Deg. 
Baum« 

%  Sn 

Deg. 

Baum^ 

%  Sn 

65.7 

29.45 

55 

24.47 

34 

14.90 

05 

29.12 

54 

24.02 

33 

14.45 

64 

28.64 

53 

23.56 

32 

14.00 

63 

28.17 

52 

23.11 

31 

13.56 

62 

27.70 

51 

22.65 

30 

13.11 

61 

27.24 

50 

22.20 

29 

12.67 

60 

26.77 

49 

21.74 

28 

12.23 

59 

26.30 

48 

21.29 

27 

11.79 

58 

25.84 

47 

20.83 

26 

11.35 

57 

25.38 

46 

20.38 

25 

10.91 

56 

24.93 

(I 

leeimai] 

in,Ch. : 

Z.  1907, 

81.680 

.) 

Sol.  in  SiCls.  (Walden,  Z.  anorg.  1900,  25. 
217.) 

Easily  sol.  in  PCls  and  PBrs.  (Walden, 
Z.  anorg.  1900,  25.  211.) 

Very  sol.  in  liquid  NH|.  (Gore,  Am.  Ch. 
J.  1899,  20.  830.) 

Very  sol.  in  absolute  alcohol,  from  which 
it  is  pptd.  b^  H^.  Easily  sol.  in  ether;  de- 
comp.  by  oil  of  turpentine.  Misoible  with 
CS,  and  Br,. 

Sol.  in  acetone.  (Naumann,  B.  1904,  87. 
4328.) 

Sol.  in  acetone  and  in  methylal.  (Eid- 
mann,  C.  C.  1899,  II.  1014.) 

Sol.  in  ethyl  acetone.  (Naumann,  B.  1904, 
87.  3601.) 

Distribution  of  SnCU  between  H^  and 
xylene. 

n  =  pts.  by  wt.  of  CI  in  100  pts.  of  H/) 
layer. 

m»pts.  by  wt.  of  CI  in  100  pts.  of  xylene 
layer. 

k  s  partition  coefficient. 

50  cc.  xylene +60  g.  SnCl..5H|0. 


t*> 

n 

m 

k 

66** 
80** 
97.5** 

40.35 
39.95 
40.24 
40.27 

0.08 
0.175 
0.33 
0.68 

504.4 
228.5 
122.1 
59.3 

(Smirnoff,  Z.  phys.  Ch.  1907,  68.  377.) 
50  cc.  xylene-f  60  g.  SnCl4.4HiO. 

f 

n 

m 

k 

66^ 

80** 

100** 

iir 

41.905 
41.915 
41.845 
41.68 

0.925 
1.555 
2.515 
3.235 

45.3 
27.0 
16.7 
12.9 

(Smirnoff.) 
50  cc.  xylene +60  g.  SnCl4.3H/). 

t° 

n 

m 

k 

80** 

94** 

100** 

111** 

43.205 
42.545 
42.645 
42.31 

9.95 
9.325 
10.56 
10.03 

4.4 
4.6 
5.1 
4.2 

(Smirnoff.) 

+2HiO.    Sol.  in  HA 

+3HiO.  Tr.  pt.  83**.  (Meyerhoffer,  Bull. 
Soc.  1891  (3)  6,  850 

+4H,0.   Tr.  pt.  63*.    (Meyerhoffer.) 

4-5H^.  Very  deliquescent,  and  sol.  in 
H/).  Decomp,  by  alcohol.  Sol.inHCl+Aq. 
Tr.  pt.  56^    (Meyerhoffer.) 

+8Hs0.  More  deliquescent  than  the  5HsO 
salt.    Tr.  pt.  19^    (Meyerhoffer.)      ^.^ 

+9H,0.    (NftUner,  Z.  Ch.  1B66.  4^^^ 
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(b)  Metastannic  chloride. — Sol.  in  cold  HjO; 
solution  coagulates  on  boiling.  Cone.  HCl-h 
Aq  ppts.  from  SnCU+Aq.  When  solution 
does  not  contain  HCl,  the  addition  of  HCH- 
Aq  causes  a  ppt^  which  dissolves  in  HjO. 
HNOi,  and  H,S04+Aq  also  ppt.  KjSOi, 
NajSOi,  and  NaCj-fAq  produce  ppts^  insol. 
in  H,0,  but  sol.  in  HCl-hAq.  NH4CI  or 
KCl-hAq  do  not  ppt.  KNOi+Aq  ppts. 
slowly.     (Rose.) 

Tin   (stannous)   hydrogen  chloride,   SnCIt, 
HCH-3H,0. 
Decomp.  by  H|0. 
Melts  at  -25^    (Engel,  C.  R.  106.  1398.) 

Tin  (stannic)  hydrogen  chloride. 
See  Chlorostannic  add. 

Tin  (stannous)  hydrazine  chloride,  SnCls, 
2N,H4,  HCl. 

Very  hydroscopic. 

Sol.  in  H/)  and  abs.  alcohol.  (Curtius,  J. 
pr.  1894,  (2)  60.  341.) 

Tin  (stannic)  chloride  with  MCI. 
See  Chlorostannate,  M. 

Tin  (stannous)  chloride  ammonia,  SnCls, 
NH,. 

(Berselius.) 

SnCli,  4NH,.  Ppt.  (Naumann,  B.  1904, 
87.  4336.) 

Tin  (stannic)  chloride  ammonia,  SnCl«, 
2NH,. 

Sol.  in  cold  H^O  without  decomp.,  but 
decomposes  by  heating. 

Tin  (stannous)  chloride  arsenate. 
See  Arsenate  chloride,  stannous. 

Thi  (stannic)  chloride  cyanhydric  add,  SnCU, 
2HCN. 
Decomp.  on  moist  air  or  with  HjO.    (Klein, 
A.  74.  85.) 

Tin  (stannous)  chloride  hydrazine,  SnCls, 
2N2H4. 

Decomp.  by  HjO. 

Insol.  in  NH40H-hAq.  (Franzen,  Z. 
anorg.  1908,  60.  286.) 

Tin  (stannic)  chloride  nitrogoi  sulphide, 
SnCU,  2N4S4. 

Insol.  in  most  solvents. 

Decomp.  by  warm  NH40H+Aq. 

Decomposes  in  the  air.  (W6lbling,  Z. 
anorg.  1908,  67.  284.) 

Decomp.  by  HjO.  (Davis,  Ch&n.  Soc, 
1906,  69.  1576.) 


Tin   (stannic)   diloride   phoqihlne,  dSnCU, 
2PH|. 
Decomp.  by  H,0.    (Rose,  Fogg.  24.  159.) 

Tin  (stannous)  chloride  potassium  stansoBs 
sulphate. 
See  Sulphate,  potassium  stamuma  stannoiis 
chloride. 

Tin  (stannic)  chloride  sulphur  teCradikcide, 

SnCl4,  2SC14. 

Very  hynoscopic. 

Sol.  in  CHCla,  ligroin,  petroleum  ether, 
CSf,  POCli;  very  sol.  m  completely  dry 
absolute  ether,  in  benzene,  acetaoetic  ester 
and  in  SCli.    (Ruff,  B.  1904,  87.  4517.) 

Tin  (stannic)  chloride  sulphide,  2SnCl4,  SoSj. 
See  Stannic  sulphochloride. 

Tin  (stannic)  chlorobromide,  &iClBr». 

Decomp.  by  H/).  (Ladenburg,  A.  supfd. 
8.60.) 

SnClsBrs.  Decomp.  by  HiO.  (Laden- 
burg.) 

Tin  (stannous)  chloroiodide,  SnCU. 

Decomp.  inunediately  by  HiO.  (Hairy, 
Phil.  Trans.  1846.  363.) 

im  (stannic)  chlofoiodide,  SrCltli. 

Fumes  in' the  air. 

Decomp.  by  HsO.  (Lenormand,  J.  PhanD. 
1898.  8.) 

SnCUf  ^Lenormand,  J.  Pharm.  1899, 10. 
114.) 

Tin  (stannous)  fluoride,  SoFs. 
Easily  sol.  in  Hi^.    (Beraelius,  Pogg.  1. 34.) 

Thi  (stannic)  fluoride,  SnFi. 

Very  hydroscomc. 

Sol.  in  HjO.  Slowly  decomp.  in  aq.  solu- 
tion with  separation  of  SnOs.  (Ruff,  B.  190i 
87.  681.) 

Tin  (stannic)  fluoride  tpHh  MF. 
See  Fluostannate,  M. 

Tin  (stannous)  hydroxide,  2SnO,  HiO. 

Decomp.  to  SnO  when  boiled  with  H^^- 
More  easily  sol.  in  adds  than  Sn  or  SoO. 
Sol.  in  NaOH,  and  KOH+Aq,  even  when 
dil.  Insol.  or  very  si.  sol.  in  NH/)H, 
(NH4)fC0,,  and  KtCOi+Aq;  sol.  in  coW 
CaOsHs,  and  BaO^s  with  decompositkn 
onboiUng.  (Fremy,  A.  ch.  (3)  It.  460.)  Onh 
si.  sol.  in  NHiCl+Aq  hot  or  oold.  (Biett.) 
SL  sol.  in  NaC,HiOf-hAq.    (Mercer.) 
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Solubility  in 

NaOH-fAq. 

G.  Na  in  20  ccm. 

G. 

8n  in  20  ecm. 

0.2480 

0.1904 

0.3680 

0.2614 

0.6394 

0.4304 

.      0.8326 

0.5560 

0.9661 

0.7849 

2.1234 

1.8934 

(Rubenbauer,  Z.  anorg.  1^02,  80.  335.) 

Not    pptd.    in    presence   of    Na    citrate. 

(Spiller.) 
Sol.  in  water-glass  +Aq.    (Ordway.) 
SnOsHs.     Solubility  in  1  1.  EsO- 

0.0000135  g.  mol.  at  25"*.     (Goldschmidt,  Z. 

phys.  Ch.  1906,  SB.  389.) 

Hn  hydroxide,  SnO,  6SnOt-f5HsO. 
+9HA    (Schiff,  A.  120.  153. 

Tin  tes^inhydrozide,  SnsOi,  a;H<0. 

Insol.  in  HtO.  Sol.  in  NH40H+Aq. 
(Fuchs,  J.  pr.  6.  318.) 

Tin  (ttannic)  hydroxide. 

"«"  modifioation. 

Obtained  by  pptn.  by  alkali  in  stannic 
chloride  solution. 

Freshly  pptd.  substance  when  air  dried 
contains  73.5%  HfO;  when  dried  over  H1SO4 
or  in  a  vaccum  for  1  month  12.6%  H^. 
Heated  to  glowing  loses  all  H|0  and  passes 
into  the  anhydride.  The  ''a "  form  is  capable 
of  existing  in  all  degrees  of  hydration.  (Loreni, 
Z.  anorg.  1895,  9.  372-375.) 

"«"  stannic  hydrate  is  a  white  amor- 
phous substance  which  is  very  sol.  in  HNOs 
when  moist;  sol.  in  H1SO4  even  dil.:  sol.  in 
HCl  and  not  pptd.  by  an  excess.  Very  sol. 
in    NaOH+Aq.    and  is  not   pptd.    by    an 


sol  in  HsSOi  even  when  cone;  insol.  in  HCl 
but  changed  by  contact  with  the  acid  in 
that  when  the  acid  has  been  removed  the 
ppt.  is  readily  sol.  in  Hi^,  though  PPtd. 
a^in  from  solution  by  addition  of  HCl. 
When  freshly  prepared  the  **/9"  form  is  sol. 
in  NaOH-fAq.  but  is  pptd.  by  an  excess  of 
NaOH. 

A  solution  of  "/J**  stannic  acid  in  HCl  be- 
haves quite  differently  from  an  aq.  solution 
of  stannic  chloride  in  that  it  ppts.  metas- 
tannic  sulphate  when  treated  with  HtS04. 

This  ppt.  dissolves  when  heated  with  ciilute 
HNOs  or  HCl,  but  the  solution  on  standing 
spontaneously  forms  another  ppt.  A  solution 
of  '*/9*'  stannic  acid  in  HCl  f^ves  a  ppt. 
when  treated  with  arsenic  acid.  (Lorenx, 
Z.  anorg.  1895,  9.  372.) 

See  aho  Stannic  add. 


Tin  hydroxy!  chloride,  SnO(OH)CL 
See  Chlorostannic  add. 

Tin  (stannous)  iodide,  Snis,  and  +2HsO. 

SI.  sol.  in  cold,  more  abundantly  in  hot 
H|0,  without  decomp. 


Solubility  in  HtO. 


A  solution  of  a  stannic  acid  in  HCl  is  iden- 
tical with  a  solution  of  freshly  prepared  aque- 
ous stannic  chloride  and  gives  no  ppt.  with  dil. 
HCl,  H18O4,  HNOi  or  arsenic  acid  even  on 
long  standing. 

'^fi  "  modification. 

Obtained  by  oxidin^  and  dissolving  Sn  in 
HNOt,  and  from  solution  of  sodium  stannate 
by  pptn.  Freshly  pptd.  from  HNOi  when  air 
driea  contains  21.3%  KiPj  and  when  dried 
over  H1SO4  or  in  a  vacuum  11.3%,— corre- 
sponding to  Sn(0H)4  and  SnO(OH)s  respec- 
tively. 

Freshly  pptd.  from  sodium  stannate  solu- 
tion and  au"  dried  contains  22.5%  HsO  and 
when  dried  over  HtS04  or  in  a  vacuum  con- 
tains 12.1%, — corresponding  to  Sn(0H)4  and 
SnO(OH)t.  Passes  into  the  anhydride  when 
heated  to  glowin^^. 

The  "/J"  form  is  capable  of  existing  in  all 
degrees  of  hydration.  It  is  a  white  amor- 
phous substance  which  is  insol.  in  HNOs;  in- 


Pu.  SnIs  in 

Pu.  Snit  in 

f 

100  pu. 

t* 

100  pu. 

solution 

■olution 

98.5 

3.43 

97.3 

3.70 

84.9 

3.05 

87.4 

3.24 

73.9 

2.56 

77.6 

2.75 

60.1 

2.09 

67.5 

2.34 

51.5 

1.79 

59.7 

2.03 

41.0 

1.50 

49.5 

1.72 

30.5 

1.21 

39.4 

1.38 

20.8 

1.03 

29.6 

1.11 

19.8 

0.96 

(Young,  J.  Am.  Chem.  Soc.  1897,  19.  846.) 

Solubility  of  SnIs  in  HI+Aq  at  f*. 
Pts.  SnIs  per  100  pts.  solvent. 


&^ 

r^ 

r^ 

J;^ 

r^ 

5? 

^ 

t« 

sS 

S» 

^53 

?5 

?s 

Is 

83 

M> 

Ok 

2 

S 

as 

S 

20 

0.98 

0.20 

0.60 

1.81 

4.20 

10.86 

25.31 

30 

1.16 

0.23 

0.64 

1.81 

4.06 

10.28 

23.46 

40 

1.40 

0.33 

0.71 

1.90 

4.12 

10.06 

23.15 

50 

1.69 

0.46 

0.82 

2.12 

4.34 

10.35 

23.76 

60 

2.07 

0.66 

1.11 

2.51 

4.78 

11.03 

24.64 

70 

2.48 

0.91 

1.37 

2.92 

5.43 

11.97 

25.72 

80 

2.95 

1.23 

1.83 

3.70 

6.38 

13.30 

27.23 

90 

3.46 

1.65 

2.40 

4.58 

7.82 

15.52 

29.84 

100 

4.03 

2.23 

3.63 

5.82 

9.60 

34.05 

(Young,  J.  Am.  Chem.iSoc.|1897,  19.  851.) 
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Solubility  of  Snis  at  low  temp,  in  29.05% 
HI+Aq. 


Temp. 

Pts.  in  100  pta. 
solution 

Pts.  in  100 
solvent 

1.5 

12.96 

14.89 

1.5 

13.15 

15.14 

6.0 

12.35 

14.09 

10.5 

11.01 

12.36 

15.2 

10.48 

11.70 

24.8 

9.36 

10.33 

30.7 

8.78 

9.62 

34.8 

8.70 

9.50 

40.3 

9.51 

10.50 

(Young,  J.  Am.  Chem,  Soc.  1897,  19.  854.) 


Solubility  of  SnI,  at  low  temp,  in  39.6% 
HI+Aq. 


Temp. 


0^ 

5.7° 
10.5** 
15.7° 
20.3° 


Pts.  in  100  pts.  of  solution 


I 


13.52 
16.44 
19.47 
23.56 
25.50 


II 


13.56 
16.37 
19.60 
23.68 
25.60 


Pts.  in  160  pts. 
of  solvent 


15.66 
19.71 
24.27 
30.92 
34.30 


(Young,  J.  Am.  Chem.  Soc.  1897,  19.  852- 
863.) 


Sol.  in  SnClj+Aq.  Sol.  in  warm  alkali 
chlorides  or  iodides  +  Aq;  also  in  dil.  HCl-h 
Aq.  Very  si.  sol.  in  CHCli,  CS,,  or  C«H«. 
(Personne,  C.  R.  *4.  216.) 

SolinKOH-fiVq.  (Rose.) 

Sol.  in  acetone.  (Naumann,  B.  1904,  37. 
4328.) 


Tin  (stannic)  tOiUtte,  Snif. 

Decomp.  by  HjO  into  SnOi  and  HI. 

Very  sol.  in  PClt.  (Beckmann,  Z.  anorg. 
1906,  61.  110.) 

Sol.  in  POCla.  (Walden,  Z.  anorg.  1900, 
26.212.)      _  '    ' 

Easily  sol.  in  PCir  aiS  PBri.  (Walden, 
Z.  anor?.  1900,  25.  211.) 

Sol.  m  liquid  AsBrs  forming  a  solution 
with  sp.  gr,=-3.73L  at  15°.  (Retgers,  Z. 
phys.  Ch.  1893,  11.  342.) 

Sol.  in  SOCl,,  S,Cl,  and  S0,C1,.  (Walden, 
Z.  anorg.  1900,  25.  215.) 

Sol.  in  SnCU,    (Walden.) 

Sol.  in  anhydrous  alcohol,  ether,  and 
benzene.  1  pt.  CSi  dissolves  1.45  pts*  Snii 
at  ordinary  temp.  (Schneider,  Fogg.  127. 
624.) 

100  pts.  methylene  iodide,  CHJi,  dissolve 
22.9  pts.  Snl«  at  10? — Sp.  gr.of  solution  = 
3.481.    (Retgers,  Z.  anorg.  8.  ^3.) 


Solubility  in  organic  sohrents  at  t^. 


Solvent 

t° 

G.  Snl4  in  100 

g.  of  the  Mt. 

solution 

Sp.  gr.  of  tbe 
sat.  solutaon 

CCI4 
CCI4 

CHCU 
OH. 

22.4 
50.0 
28.0 
20.2 

5.25 
12.50 

8.21 
12.65 

1.59 
1.63 
1.50 
0.95 

(McDermott,  J.  Am.  Ch^n.  Soc.  1911,  81 
1964.) 

Sol.  in    methyl    acetate.     (Naumann,  B. 
1909,  42.  3790.) 

Sol.  in  acetone.     (Eidman,   C.   C.  1899, 
II.  1014.) 

Solubility  in  CSf . 

100  g.  of  the  sat.  solution  contain  at: 
-68*    —84*    —89*    -94*    -114.5* 
16.27     10.22      9.68     10.65        9.41  g.  SnU. 
(Arctowski,  Z.  anorg.  1896, 11.  274.) 


Sol.  in  allyl  mustard  oil. 
phys.  Ch.  1905,  9.  647.) 


(Mathews,  J. 


Tin  (stannous)  hydrogoi  iodide,  Snit,  HI. 

Not  obtained  in  pure  state.  (Young,  J. 
Am.  Chem.  Soc.  1897, 19. 856.) 

Tin  (stannous)  iodide  ammonia,  SnIt,  2NH|. 
(Enhraim  and  Schmidt,  B.  1909,  42.  3857.) 
Snl4,  8NH1.     (Ephraim  and  Schmidt.) 

Tin  (stannic)  iodide  ammonia,  8nl4,3NH|.    . 

(Personne,  C.  R.  54.  218.) 

Snl4,  4NH,.     (Personne.) 

Snl4,  SNH9.  (Rammelsberg,  Fogg.  48. 
169.) 

Tin  iodosulphide, 
See  Tin  sulphoidide. 

Tin  monozide  (Stannous  oxide),  SnO. 

Insol.  in  HjO.  Sol.  in  acids.  Veir  si.  sol 
in  boiling  NH4Cl-fAq.  (Rose.)  tnsol.  in 
iVaOH  or  KOH+Aq. 

Insol.  in  liquid  NTI|. 
1898,  20.  8300 
I     Insol.  in  acetone.    (Naumann,  B.  1904,  IT. 
4329.) 

Tin  (ftozide  (Stannic  oxide),  SnOt.  1 

Insol.  in  H^  or  cone,  adds  except  coot 
HsS04.    Insol.  in  cone,  alkalies  or  NH/)H+ 

Not  absolutely  insol.  in  dil.  HNOi+Aq. 
(Mulder.) 

Insol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
1898  20.  830«) 

Min.  CoMUeriU  {Tin  «<aofi^,Not  attiwW 

by   acids.  Digitized  by  VjUO^IC  _     i 


(Gore,  Am.  Ch.  J. 


TIN  SULPHIDE 


1079 


Tm  dtfsgutozide,  SnsOt. 

While  moist,  easily  sol.  in  NH40H-hAq. 
SI-  sol.  in  dil.,  more  easily  in  cone.  HCl-j-Aq. 

(Beraelius.) 

Tin  fstaimic)  ozybromide,  SnsBr«0+12HsO. 

Decomp.  by  HjO  into  SnBrj  and  H|SnOi. 

SnsBrsOs.     As  above.     (Preis  and  Rav- 
mann,  C.  C.  1882.  773.) 

Tin    (stannic)    ozybromide   nitrogen    pmP- 


(Stannic;    ozybromiae   i 
oxide,  SnOs,  3Br2,  NsOf. 


Decomp.  by  H/).  (Thomas,  C.  R.  1896, 
1S2.  33.) 

Tin  (stannous)  ozychloride,  SnO,  8nCIs+ 
3H<0. 

Insol.  in  H,0.  Sol.  in  HCl,  HCjHjO,,  and 
dil.  HNO,,  or  HtS04+Aq.  (J.  Davy,  Schw. 
J.  10.  325.) 

SntClnOs+lOHjO.  Easily  sol.  in  H/)  or 
alcohol. 

Can  be  recrystallised  from  alcohol  but 
not  from  H/).  (Tschermak,  W.  A.  B.  44. 
2.  736.) 

3SnO„  2SnCl,+6H,0.  Very  si.  sol.  in 
H,0.  Sol.  in  da.  adds.  (Ditte,  A.  ch.  1882, 
(5)  27.  146.) 

4SnO,  SnQj+eHjO.  (Ditte.) 

Hn  (stannic)  ozychloride,  SnOs,  SnCU. 

Sol.  in  HiO.  (Scheurer-Kestner,  A.  ch. 
(3)  47.  0.) 

Tin  (me/ostannic)  ozychloride,  3SnOs,  SnCU 
+3H,0. 

Sol.  in  little,  decomp.  by  much  H|0. 
(Weber,  Fogg.  122.  368.) 

4SnOi,  SnCl4-f7H20.     (Weber.) 

"MeUuUannyl  chloride  p"  SnsO»Cli.  De- 
liquescent. Sol.  without  decomp.  in  a  small 
amount  of  HiO  or  in  a  large  amount  of  HsO 
containing  a  few  drops  HCl. 

Sol.  in  abs.  alcohol.  (Engel,  C.  R.  1897, 
124.  767.) 

4-4H,0  and  +9H,0.  Sol.  in  H/)  acidified 
with  one  drop  of  HCl.  Pptd.  by  excess  HCl. 
(En»Bl,  C.  R.  1897,  124.  768.) 

"Parastannyl  cWorirfe,"  8niOfClt+2H,0. 
Decomp.  by  excess  HjO. 

Sol.  m  H,0;  pptd.  by  HCl.  (Engel,  C.  R. 
1897,  126.  465.) 

Tin  (stannic)  ozychloride  nitrogen  pent- 
oxide,  SnOCls,  3SnCl4,  NsOi. 

Hydroscopic;  sol.  in  HiO. 

Decomp.  by  heat.  (Thomas,  C.  R.  1896, 
122.  32.) 

Tin    (stannous)    o^odide,  .  SnCX    SSnls; 
2SnO,  3SnIt;  SnO,  Snit;  and  21^0,  Snit. 
Decomp.  by  much  HjO.     (Personne,  C.  R. 
64.  216.) 


Tin  oiysnlphide,  SntStO+llHsO. 

Very  sol.  in  (NH4)tC0,+Aq;  slowly  sol. 
in  HA    (Schmidt,  B.  1894,  27.  2739.) 

Tin  phosiihide,  SnsP. 

(Ragg,  C.  C.  1898.  II.  170.) 

SnP.  SoL  in  HCl+Aq.  Insol.  in  HNOi 
+Aq: 

SnPt.  Not  attacked  bv  HCl.  Easily  at- 
tacked by  aqua  regia.  (Emmerling,  B.  1879, 
12. 155.) 

SnPj.  Insol.  in  HCl.  Slowly  attacked  by 
dU.  HNO,  at  50*.  Oxidised  by  fuming  HNO, 
with  ignition.  (Jolibois,  C.  R.  1909,  148. 
638.) 

Sn,Ps.    Insol.  in  mercury. 

Decomp.  by  HQ.  (Stead,  J.  Soc.  Chem. 
Ind.  1897,  16.  206.) 

Sn4P,.  Attacked  by  HCl,  HNO,  and  al- 
kaUes.    (Jobilois,  C.  R.  1909, 148.  6370 

The  only  true  compounds  are  Sn4r,  and 
SnP,.    (Jolibois,  C.  R.  1909, 148.  637.) 

Tin  phoephochloride,  8n  J^tCU. 
(Mahn,  Jena.  Zeit.  6.  1660.) 

Tin  (stannous)  selenide,  SnSe. 

Decomp.  by  boiling  HCl-|-Aq.  Slowly 
oxidised  by  boiling  HNO,-hAq,  and  easily 
dissolved  m  aqua  regia  (Schneider,  Pogg. 
127.  624.)  Easily  sol.  in  alkalies -hXq 
(Uelsmann,  A.  116.  122),  or  scarcely  even  on 
boiling  (Schneider),  according  to  method 
of  preparation.  Sol.  in  alkah  sulphides  or 
selenides  +Aq. 

Tin  (stannic)  selenide,  SnSe,. 

Not  attacked  by  HjO  or  dil.  acids;  scarcely 
attacked  by  boiling  cone.  HCl+Aq;  gradu- 
ally decomp.  by  hot  HNO,-hAq;  easily  dis- 
solved by  warm  aqua  regia,  and  hot  cone. 
HtSO*. 

Sol.  in  cold,  more  easily  in  warm  KOH, 
NaOH,  or  NH40H-hAq.  (Uelsmann,  A. 
116.  122.) 

Tin  (stannous)  sulphide,  SnS. 

1  i;  H,0  dissolves  0.14X10-«  mols.  SnS 
at  18^    (Weigel,  Z.  phys.  Ch.  1907,  68.  294.) 

Insol.  in  dil.,  sol.  in  cone.  HCl+Aq.  SI. 
sol.  in  hot  cone.  HNO,+Aq.  Insol.  in  KOH 
+Aq. 

+HjO.  Insol.  in  HA  H,S+Aq,  or  dil. 
acids;  sol.  with  dec6mp.  in  cone,  acids; 
easily  sol.  in  hot  cone.  HCl+Aq.  Insol. 
in  H,SO,+Aq.  Insol.  in  NBf40H+Aq. 
Insol.  in  NH4CI,  or  NHiNO.+Aq.  Scarcely 
sol.  in  (NH4)2S+Aq,  but  easily  sol.  in  the 
same  on  addition  of  "S.     (Rose.) 

10%  NaOH+Aq  dissolves  SnS  by  violent 
boiling. 

Insol.  in  cold,  si.  sol.  in  hot  Na,SO,+Aq. 
(Mateme,  C.  C.  1906,  II.  657.) 

Sol.  in  alkali  polysulphides+Aq. 

Insol.  in  acetone.    (Eidmann,  C.  C.  1899|, 
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U.  1014);  (Naumann,  B.  1004,  87.  4329.); 
ethyl  aoetote.    (Naumaim,  B.  1010,  4S.  314.) 

Hn  (stannic)  sulphide,  SnSs. 

Anhydrou8,  (Mosaic  gold.)  Insol.  in  HCl 
or  HNOs-l-Ag,  but  deoomp.  by  aqua  regia. 
Sol.  in  hot  KOH+Aq  or  K^i+Aq;  also 
in  hot  K,S,  Na,S+Aq,  and  (NH4)^+Aq. 

1  1.  H,0  dissolvee  1.13X1(H  mols.  SnSs 
at  18^    (Weigel,  Z.  phys.  Ch.  1907,  68.  294.) 

-l-xH/).  81.  Bol.  in  NH40H+Aq.  but 
readily  in  KOH,  K,S,  or  Na,S-f  Aq;  also  in 
hot  cone.  HCH-Ag.  Deoomp.  by  hot  HNO» 
-fAq.  Insol.  in  KHSOt+Aq.  Sol.  in  K,COt 
+Aq.  Insol.  in  NH4CI,  and  NH4N0,+Aq. 
(Brett.) 

Pptd.  SnSs  is  insol.  in  cold,  sol.  in  hot 
Na,B407  +Aq.  Sol.  in  NaiCOi-fAq.  Very 
sol.  in  NaOH-fAq.  (Materne,  C.  C.  1906, 
II.  557.) 

Sol.  in  boiling  cone.  HsC/>4+Aq.  (Clarke, 
C.  N.  21.  124.) 

Insol.  in  methyl  acetate  (Naumann,  B. 
1909,  48.  3790);  ethyl  acetate  (Naumann, 

B.  1910,  48.  3140;  acetone  (Naumann,  B. 
1904,  87.  4329;  Eidmann,  C.  C.  1899,  II. 
1014.) 

Tin  aesgtiisiilphide,  Sni8i. 

Sol.  in  moderately  cone.  HCl.  (Antony 
and  Niccoli,  Gass.  <£.  it.  1892,  88.  (2)  408.) 

Tin  sulpliochloride,  SnSt,  2SnCl4. 

H^  dissolves  out  SnCU.  (Dumas,  Schw. 
J.  68*  409.) 

*  SnSjClii  -Sna4,  28CI4.    Sol.  in  H/)  with 
separation  of  S. 

Gradually  sol.  in  dil.  HNOt+Aq. 

Sol.  in  POas.    (Cassehnann,  A.  88.  267.) 

Tin  sulphoiodlde,  SnStli. 

Decomp.  by  H2O  into  SnOs,  S,  and  HI; 
bv  cold  cone.  HCl+Ao  with  separation  of  S, 
also  by  aqua  regia,  and  HNO|-f  Aq. 

Cold  KOH+Aq  separates  S  and  SnOt. 

Completely  sol.  in  hot  KOH-fAq. 

Sol.  m  cold,  more  easily  in  hot  CSa  or 
CHOa. 

Decomp.  by  alcohol.  (Schneider,  Pogg. 
lU.  249.) 

Tin  sulphophosphide,  Sn«P|8. 

Insol.  in  HCl,  HNOi  and  a^ua  regia. 

Sol.  in  aq.  alkali  hydroxides,  containing 
Clt  or  Bri  in  solution.  (Granger,  C.  R.  1896, 
188.  322.) 

Tin  (stannous)  teUnride,  SnTe. 

Not  attacked  by  cone.  HCl+Aq.    (Ditte, 

C.  R.  97.  42.) 

Titanic  acid,  TiOt,  xHsQ. 

a-TUanic  acid. — Insol.  in  H^O  or  alcohol. 
When  dried  in  the  cold,  is  completely  sol.  in 


acids,  especially  HCl,  or  dil.  H^04+Aq,  but 
when  the  solution  in  adds  is  boiled,. it  is  con- 
verted into  ^titanic  acid.  Very  si-  sol-  even 
when  moist  in  HjSOi-fAq.  (Berthier.)  SI. 
sol.  in  alkali  carbonates  +Aq.  A  complete 
solution  in  an  alkali  carbonate  +Aq  can  only 
be  obtained  by  adding  a  Ti  salt  drop  by  drop 
to  the  alkaline  solution,  and  aUowing  tht 
ppt.  to  dissolve  entirely  before  adding  more 
Ti  salt.  On  boiling  the  solution  in  (NlC)/X)i 
-hAq  (or  in  K,COi  or  NaiCOs-fAq  with 
NH4CI)  the  titanic  acid  is  pptd. 

Relatively  easily  sol.  in  mineral  adds,  de- 
creasing in  the  following  order  HCl,  HNO», 
H1SO4.  Insol.  in  pefcnloric  acid.  (Lan- 
decker,  Z.  anorg.  1909,  64.  67.) 

Sol.  in  dU.  H,S04.  40  g.  H/)  +  70  g. 
H,S04  (sp.  gr.  1.145)  dissolves  0.33  g.  TiO, 
in  15  nun.  (Hall  and  Smith,  Proc.  Am. 
PhU.  Soe.  1905,  44.  193.) 

Insol.  in  liquid  NHa.  (Gore,  Am.  Ch.  J. 
1898,  80.  8300 

^'Titanic  addf  Metatitanic  acid, — InsoL 
in  H^,  acids  except  HF,  or  alkali  hydrates  or 
carbonates  +A(].  When  digested  with  oooc. 
H«S04  until  acid  is  evaporated,  the  residue 
is  sol.  in  HsO.     (Berselius.) 

y-Titanic  acid.— Sol.  in  pure  HjO,  but 
/5-acid  is  pptd.  bv  boiling.  (Knop,  A.  ISS 
351.) 

Colloidal  TiOf  xHiO+Aq  has  been  pre- 
pared by  Graham  (Chem.  Soc.  17.  3^.) 

Barium  titanate,  2BaO,  3TiOt. 
(Bourgeois,  C.  R.  108.  141.) 

Barium  pertitanate  peroxide. 
See  Pertitanate,  barium  peroxide. 

Calcium  titanate,  CaTiOi. 

(Ebehnen,  C.  R.  88.  711.) 

Min.  Perofskite.  Scarcely  attacked  by 
HCl  +Aq  or  other  acids,  except  hot  HsSOi, 
which  decomposes  it. 

CaO,  2TiO,.  Min.  TiUmcmorphiU.  Par- 
tially decomp.  by  HCl -hAq,  completely  by 
H,S04. 

CotMdtoua  titanate,  CoTiOi. 
(Bourgeois,  C.  C.  1888, 1.  226.) 

Ferrous  ort^titanate,  FeiTi04. 
(Hautefeuille,  C.  R.  59.  733.) 

Ferrof enic  titanate,  FeTiOa,  a^eiOt. 

Min.  MenaccaniU.  Very  sL  sol.  in  HQ  or 
aqua  regia  with  separation  of  TiOt. 

Ferric  titanate. 

Not  attacked  by  boiling  HtS04  or  cooc. 
HCl -hAq.     (Wdhler  andliebig,  Pogg.  8L 

578.)  Digitized  by  V^OOgie 
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ICagnedtim  tituute,  MgTiOi. 

InBol.  in  HiO  and  acids.  (Hautefeiiille,  A. 
ch.  (4)  4.  169.) 

Min.    GeikidUe. 

When  finely  powdered,  is  easily  sol.  in  hot 
HCl,  or  in  cold  HF  in  a  few  hours.  (Dick, 
Miner,  Mag.  1894,  10.  146.) 

MgsTiOi.  Slowly  deoomp.  by  boiling 
with  HNOs-l-Aq.  (Hautefeiulle,  A.  ch.  (4) 
4.  169.) 

Potuahna  titaiuite,  KsTiOi. 

Anhydrotis.    Decomp.  with  H2O. 

-|-4HjO.  Deliquescent.  Very  sol.  in  H|0. 
Precipitated  from  aqueous  solution  by  alcohol. 
(I>emoly,  Compt.  chim.  1819.  325.) 

Potassiitm  titaiuite,  add,  KsO,  3Ti02+2HsO 
In8<^.  in  HiO.    (Demoly.) 
K,0,  6Ti02+2H,0.    (Demoly.) 
KA  3TiOi-h3H,0.    Insol.  in  H,0.    Com- 
pletely sol.  in  HCl+Aq  if  only  cold  H|0  is 
used  for  washine.    When  heated  to  100^,  no 
longer  completely  sol.  in  HCl-|-Aq.     (Rose, 
Pogg.  74.  563.) 

KjO,  12TiO,.    (Rose,  Gilb.  Ann.  78.  78.) 

Sodimn  titanate,  NasTiOi. 

Anhydrous,  Decomp.  by  H|0  into  NaOH, 
and  an  acid  titanate,  msol.  in  HsO. 

H-4H^.  DeUquescent.  Veiy  sol.  in  H|0. 
Precipitated  from  aqueous  solution  by  alcohol. 
(DOTioly.) 

Sodtom  titanate,  add,  2NasO,  9TiOs+5HaO. 

If  not  heated  to  100",  is  sol.  in  cold  HC1+ 
Aq.    (Rose,  Gilb.  Ann.  78.  78.) 

2NasO,  3TiOt.  Insol.  in  HjO;  slowly  sol. 
in  cold,  easily  in  hot  HCl-hAq.  (Corroim- 
boeuf,  C.  R.  115.  823.) 

NaiO,  2Ti02.    As  above.    (C.) 

Na,0,  3Ti02.  Insol.  in  HiO,  and  nearly 
80  in  boiling  HCl+Aq.    (C.) 

Stronthm  titanate,  2SrO,  STiOt. 
(Bourgeois,  C.  R.  108.  141.) 

Zinc  titanate,  ZnO,  Ti02(?). 

(Uin^,  A.  ch.  (6)  24.  456.) 

2ZnO,  TiOi(?).     (Uvy.) 

3ZnO,  2TiOi.  Slowly  attacked  by  warm 
H18O4  or  HNOa-f  Aq,  and  by  HjSCJi+HF. 
Wholly  sol.  in  cold  HCl+Aq.    (Uvy.) 

4ZnO,  5TiOf.  Not  attacked  by  cold  cone, 
acids,  but  sol.  by  boiling  except  in  HCl-fAq. 
(Uvy.) 

ZnO,  3Ti02.  Insol.  in  H2O,  alcohol,  or 
ether.  Dil.  HNO|.  H,S04,  or  HCl+Aq  do 
not  attack  even  on  boiling;  boiling  H2SO4  dis- 
solves with  difficulty;  not  attacked  by  cone, 
boiling  alkaUes+Aq.  (Uvy,  A.  ch.  (6)  26. 
471.) 

F«rtitftnic  add. 
See  Pertitanic  add. 


Titanitun,  Ti. 

Decomp.  HjO  even  under  100**  (W5hler); 
not  attacked  by  H,0  under  500**.  (Kern,  C.  N. 
88.  57). 

Does  not  decomp.  H2O  at  100**. 
(Schneider,  Z.  anorg.  1894,  8.  85.) 

Sol.  in  HCl+Aq  if  wanned.  Rapidly  sol. 
in  HF+Aq.  Sol.  in  cold  dil.  HjS04+Aq, 
HNOj+Aq,  or  HC2H,0,-|-Aq.  Dissolves 
almost  instantaneously  in  HF+Aq.    (Mers.) 

Sol.  in  molten  lead  and  iron;  sol.  in  HCl, 
HNOi  and  aqua  regis.  (Moissan,  C.  R.  1895, 
120.  293,) 

Amcrphofue,  Loses  its  spontaneous  in- 
flammability when  left  for  a  time  in  contact 
with  H2O.   (Schneider,  Z.  anorg.  1895, 8. 85.) 

Titanium  amide,  Ti(NHt)4. 

Violently  attacked  by  H2O.  (St&hler,  B. 
1905,  88.  2629.) 

Titanhmi  ^^romide,  TiBri+6HsO. 

Very  hydroscopic.  (St&hler,  B.  1904,  87. 
4409.) 

Titanium  ^etrabromide,  TiBr4. 

DeUquescent.  Decomp.  by  HjO.  (Duppa, 
C.  R.  42.  352.) 

Sol.  in  absolute  alcohol  and  in  dry  ether. 
(Rosenheim  and  SchUtte,  Z.  anorg.  1900, 
24.  238.) 

Titanium  bromonitride,  TiNBr. 

Decomp.  by  a  small  amount  of  H2O.  On 
addition  of  more  H2O,  a  part  dissolves  form- 
ing a  solution  which  decomp.  on  warming 
with  separation  of  titanic  acid.  It  behaves 
similarly  toward  dil.  HNOs,  dil.  HCl  and  dil. 
H2SO4.  Completely  sol.  in  warm  dil.  H2SO4. 
(Ru£f,  B.  1908,  41.  2262.) 

Titanhmi  carbide,  TiC. 

Sol.  in  HNO.-fAq.    (Shimer,  C.  N.  W.  71.) 
Insol.  in  HCl.    Slowlv  sol.  in  aqua  regia. 
(Moissan,  C.  R.  1895, 120.  295.) 

Titanium  carbide  nitride,  TiioCiNs  -Ti(CN)t, 
3Ti,Ni. 

Insol.  in.  and  not  attacked  by  boiling  HNOi 
pr  HjSO*  (Wollaston),  but  sol.  m  HNOs-|-HF 
(Berselius). 

Titanium  dichloride,  TiCk. 

Very  deliquescent.  Decomposes  HjO  with 
violence.  Insol.  in  ether,  CS2,  or  CHCli. 
Decomp.  by  99.5%  alcohol. 

Titanium  trichloride,  TiCU. 

Deliquescent.  Sol.  in  HsO  with  evolution 
of  heat. 

-f  4HiO.    (Glatzel,  B.  9.  1829.) 

-f6H20.  Very  sol.  in  HjO^  iPplidori,  Z. 
anorg.  1898,  19.  307it!^edbyV^OOgrt 
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Titanhsxn  tetrachloride,  TiCl^. 

Anhydrous.  Sol.  in  H2O  with  evolution  of 
much  heat. 

-hSHjO.    Deliquescent. 

Titanium  sulpliuryl  chloride,  TiCliSOt^ 
TiCUOSOiCi. 
Deliquesces  gradually  in  moist  air.    (Claus- 
nitzer,  B.  11.  2011.) 

Titanium  chloride  ammonia,  TiCli,  4NH|. 

Deliquescent.  Solution  in  HsO  is  not 
quite  clear.    (Rose.) 

According  to  Persoz  (A.  ch.  46.  315),  is 
TiCU,  6NH,. 

TiCU,  6NH,  and  TiCh,  4NHs. 

Both  compds.  are  unstable  in  moist  air; 
insol.  in  ether.  (Rosenheim,  Z.  anorg.  1901, 
26.  245.) 

TiCU,  8NH,.  Violently  decomp.  by  H|0. 
(Stabler,  B.  1905,  88.  2627.) 

Titanium  tetrachloride  cyanobromide, 
TiCU,  NCClBr. 
(Schneider,  Z.  anorg.  1894,  8.  92.) 

Titanium  chloride  cyanhydric  add,  TiCU, 
2HCN. 

Deliquescent.  Sol.  in  HjO  with  evolution 
of  heat.    (Wohler,  A.  78.  226.) 

Titanium  ^'chloride  nitrogen  sulphide, 
2TiCU,  N4S4. 
Decomp.  rapidly  in  air.     (Davis,  Chem. 
Soc.  1906,  89.  (2)  1576.) 

Titanium    tetrachloride    nitrogen    sulphide, 
TiCl4,  N4S4. 
Hydroscopic. 

Decomp.  by  H,0,  HNO,,  HCl,  KOH  and 
alcohol.    (W5lbling,  Z.  anorg.  1908,  57.  282.) 

I 
Titaidum  chloride  phosphine. 

Decomp.  by  H,0,  HCl+Aq,  KOH+Aq, 
K,CX)5+Aq,  or  (NH4)2CO,-hAq.    (Rose.) 

Titanium  tetrachloride  phosphoryl  chloride, 
TiCU  2P0CU. 
(Ruf!,  B.  1903, 36.  1783.)  ^ 

Titanium  chloronitride,  TiNCl. 

Decomp.  by  small  amount  oold  HjO.  On 
the  addition  of  more  HjO  it  is  only  partially 
decomp.  P'or  complete  solution,  the  addition 
of  dil.  HCl  or  a  mixture  of  warm  dil.  HiS04 
and  HF  is  necessary.  Easily  sol.  in  cone. 
HNOa  and  in  cone.  HjSO*.  (Ruft,  B.  1908, 
41.  2259.) 

Titanium  difluoride. 

(HautefeuiUe,  C  R.  67.  151.) 
Probably  «c«^ifluoride. 


Titanium  sesguifluoride ,  TisF«. 

Appears  to  be  two  modifications,  one  sol. 
in  H^,  and  the  other  insol.  in  H^.  (Haute- 
feuiUe, C.  R.  69.  189.) 

Insol.  in  H/).     (Weber,  Pogg.  120.  292.) 

Titanium  /0toifluoride,  TiF4. 

Decomp.  by  HjO.    (Unverdorben.) 

Sol.  in  KJOy  but  solution  deoomp.  upon 
evaporation.  (Marignac,  Ann.  Min.  (5)  11. 
258.) 

Sol.  in  H/).     (Emich,  M.  1904,  26^  910.) 

Very  hydroscopic. 

Sol.  in  HjO.     SI.  sol.  in  cone.  HF+Aq. 

^1.  in  cold  POClj  without  deoomp.  De- 
comp. in  warm  P0C1». 

Sol.  in  alcohol  and  dry  pyridine. 

Insol.  in  ether,  CS,,  CCU,  SiCl4,  SiBr*, 
SOjCli,  SOCl,,  SCI,,  AsCls,  SO,,  CrO,,  PCU- 
(Ruflf,  B.  1903,  86.  1780.) 

-h2HiO.  Sol.  in  HjO.  (Ruff,  B.  1903, 86. 
1780.) 

Titanium  hydrogen  fluoride,  2HF,  IIF4" 
H,TiF.. 
Sol.  in  HiO  with  decomposition  and  separa- 
tion of  a  basic  salt.  Corresponds  to  fluosilioc 
acid,  and  may  be  considered  as  fluotitanic 
acid  H,TiF«. 

Titanium  fluoride  with  MF. 
See  Fluotitanate,  M. 

Titanium  tetraftaoMt  ammonia,  TiF4,  2NHs. 
Sol.  in  H,0;  decomp.  in  aq.  solution  oa 
boiling.    (Ruff,  B.  1903,  36.  1781.) 

Titanium  morohydrozide,  TiO,H,. 

Ppt.    (Wdhler,  A.  73.  49.) 

T1SO4H.  Not  attacked  by  cold  oono.  mak; 
si.  attacked  on  wanning.  Insol.  in  odd  or 
hot  KOH+Aq.    (Winkler,  B.  1890, 23. 2659.) 

Titanium  «egutliydroxide,  TitOt,  zHsO. 

Decomposes  very  quickly  with  HjO,  form- 
ing titanium  dihydroxide. 

TiO,H«.   (Polidori,  Z.  anoig.  1899, 19. 306.) 

Titanium  dihydroxide. 
See  Titanic  add. 

Titanium  hydroxychloride,   TiCl«(OH). 

DeUquescent.  Easily  sol.  in  HfO  and  al- 
cohol.   Sol.  in  ether. 

TiCl2(OH),-|-lHH/).  Deliquescent.  SoL 
in  Htp,  alcohol,  and  ether.  Aqueous  solutkn 
decomp.  by  boiling. 

TiCr(OH),+ft,0.  Nearly  insol.  in  HA 
Insol.  in  alcohol  and  ether.  (K5nig  and  v. 
der  Pfordt**,  B.  21.  1708.) 

See  also  Titanium  oxycliJbride. 

Titanium  diiodide,  Tils. 

Very  hydroscopic:  insol.  in  ornnic  sotvents; 
sol.  in  cone.  IJf  jMcI  boiling  HCl;  decociq>.  by 
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HA  alkaUes,  HjSO*  and  HNO,.    (Defacqi, 
C.  R.  1908, 147.  66.) 

Tftaninm  (rilodide,  TiIi+6HsO. 

Very  hydroscopic.  (Stabler,  B.  1904,  87. 
4410.) 

Tftaninm   (e(raiodide,   Tili. 

Fumes  on  air,  and  dissolves  rapidly  in  H|0 
with  evolution  of  heat.  Solution  decomposes 
on  standing.     (Weber.) 


Titanium  oxide,  TitOi. 
(Deville,  C.  R.  68.  163.) 
True  formula  is  TiTOu. 

A.  287.  201.) 


(v.  der  Pfordten, 


Titanium  nitride,  TitN4. 

Difficultly  sol.  in  warm  HNOj-f-Aq.  More 
easily  sol.  in  aqua  regia.    (Rose.) 

Insol.  in  dil.  acids.  Deoomp.  by  hot  cone 
HtS04  and  by  cone.  HNOt,  especially  when 
BF  is  added,  and  by  boiling  KOH+Aq. 
(Rufif  and  Eisner,  B.  1908,  41.  2252.) 

Decomp.  by  H|0  and  dil.  acids. 

Insol.  m  all  ordinary  indifferent  organic 
solvents.    (Ruff,  B.  1912,  46.  1369.) 

TiN,.    Insol.  in  H/).    (Wdhler.) 

Is  TiN,  according  to  Guerin  (C.  R.  82. 972.) 

Titanium  monoidde,  TiO. 
(Moissan,  €.  R.  1895, 120.  290.) 

Titaniom  aes^toxide,  TisO«. 

Insol.  in  HCl  or  HNOi-f  Aq.  Difficultly 
sol.  in  HjSO*.    (Ebehnen,  A.  ch.  (3)  20.  392.) 

WTien  moist,  insol.  in  HiO  or  NHiOH+Aq, 
but  quickly  decomp.  to  TiOj.  Sol.  in  oxygen 
acids,  but  quickly  decomp.    (Berzelius.) 

Titanium  dioxide,  TiOs. 

Amorphous.  Insol.  in  H|0,  HCl,  or  dil. 
HiS04+Aq,  even  when  heated  for  a  long 
time. 

Sol.  in  cone.  H1SO4  by  long  digestion. 

TiOj,  strongly  ignited  at  1000^  is  practi- 
cally insol:  in  cone.  H1SO4  and  KF. 

When  less  strongly  ignited  (by  heating 
ortho  or  metatitanic  acid  to  700'')  it  is  easily 
sol.  therein.  (Bomemann  and  Schirrmeister, 
C.  C.  1810,  II.  1870.) 

Ignited  TiOa  is  very  difficultly  sol.  in  HF. 
(Pennington,  J.  Am.  Chem.  Soc.  1896,  18. 
56.) 

The  solubility  of  ignited  TiO,  in  H,S04 
is  helped  by  HsOt.  (Weiss  and  Landecker, 
Z.  anorg.  1909,  64.  710 

The  solubihty  in  H1SO4  is  increased  by 
addition  of  H,C),.  H/)i  brin»3  TiO,  quickly 
and  completely  into  solution  in  the  presence 
of  NH4OH,  NH4CI,  NaOH,  NajCO,  and 
NaJIP04.  (Weiss  and  Landecker,  Z.  anorg. 
1909,64.71.) 

Insol.  in  Uquid  NH,.  (Gore,  Am.  Ch.  J. 
1898,  20.  830.) 

CrystaUine.  Min.  RutiUf  Brookite,  and 
Analase.    Solubihty  as  above. 

See  also  Titanic  add. 


Titanium  peroxide,   TiO,. 

Sol.  in  acids.  Solution  in  H,S04  is  very 
stable,  but  the  HCl  solution  decomposes  very 
easily.  (Weber,  B.  15.  2599;  Piccmi,  B.  15. 
2221;  Classen,  B.  21.  370.) 

Titanium  oxychloride,  TiO,,  Ti0Cl,+8H,0. 

Sol.  in  much  H/).  (Merz,  BuU.  Soc.  1867. 
401.) 

Ti,0,Cl,.  Insol.  mH,0.  Sol.  in  NH40H-f 
Aq  with  separation  of  TiO,. 

See  also  Titanium  hydroxycliloride. 

Titanium  oxyfluoride. 

Insol.  in  H,0.    (Berzelius.) 


Titanium  oxyfluoride  with  MF. 
See  Fluoxypertitanate,  M. 

Titanium  phosphide,  TiP. 

SI.  sol.  in  boiling  aqua  regia. 

Insol.  in  dil.  or  cone,  acios  and  alkaUes. 

SI.  attacked  by  fuming  HNOj  in  sealed 
tube  at  250**-300*.  (Gewecke,  A.  1908,  861. 
84.) 

Titanium  phosphochloride. 
See  Phosphorus  titanium  chloride. 

Titanium  silidde,  TiSi,. 

Sol.  in  HF;  insol.  in  other  min.  acids. 

Slowly  sol.  in  10%  KOH+Aq.  (H5nig- 
schmid,  C.  R.  1906,  143.  226.) 

Titanium  monosulphide,  TiS. 

Insol.  in  alkalies.  DifficulUy  sol.  in  nitric 
acid  and  aqua  regia. 

Insol.  in  HF.  (v.  der  Hordten,  A.  234. 
257.) 

Titanium  disulphide,  TiS,. 

Decomp.  slowly  on  moist  air.  Insol.  in 
HCl  or  dil.  H,S04H-Aq.    (Ebehnen.) 

Sol.  in  aqua  regia  or  HNO,-f  Aq.  Decomp. 
by  KOH-hAq  or  NaOH+Aq.  Insol.  m 
KSH-hAq.    (Rose.) 

Sol.  in  HF  at  100^  (v.  der  Pfordten,  A. 
284.  257.) 

Titanium  sesguisulphide,  Ti,Ss. 

Insol.  in  caustic  alkalies -|-Aq.  Sol.  in  HF 
at  a  high  temp.  Insol.  in  aqua  regia.  (v.  der 
Pfordten,  A.  234.  257.) 

Titanomolybdic  add,  TiO,,  12MoO,+22H^. 
Very  sol.  in  H/). 
Sol.  in  ether.     (Pochard,  C.;B^1893,  117. 
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TITANOMOLYBDATE,  AMMONIUM 


Ammonium  titanomolyb(Ute, 

2(NH4)iO,  TiO,,  12MoO,+10H,O. 

Sol.  in  H^  and  acids;  completely  insol., 

in  solutions  of  ammonium  salts.    (Pochard.) 

* 
PotAssiam  titanomolTfodAte. 

2K,0,  TiO,,  12AfoO,+16H,0. 

Efflorescent. 

Sol.  in  H|0.    (P^hard.) 

Titanodecttungstic  add,  H8TiWi^ai+ 
ajHjO. 
(Lecarme,  Bull.  Soc.  (2)  86.  17.) 

Titanotungstic    add    or   TitanodiMKieci- 
tungstic  add,  H|TiWit04s+xH20 
(Lecanne,  Bull.  Soc.  (2)  86.  17.) 

Titanotts  add. 

Sodium  titanite,  NaiTiOt-3NasO,  TijOi. 

Sol.  in  dil.  acids.  (Koenig  and  v.  der 
Pfordten,  B.  82.  2075.) 

Titanyl  compounds. 
See  Titanium  ozy- compounds. 

Triamine  cobaltic  compounds. 
See  Dichrocohaltic  compounds. 

Trithionic  acid,  H,8A. 

Known  only  in  aqueous  solution. 

Solution  in  HsO  gradually  decomposes  in 
the  cold,  rapidly  at  80**.  Not  decomp.  if  very 
dilute  or  in  presence  of  acids,  except  HNOa, 
HClOi,  and  HIOs.  (Fordos  and  G^lis,  A.  ch. 
(3)  28.  451.) 

Tdthionates. 

The  trithionatee  are  all  sol.  in  HiO,  and 
very  easily  decomposed. 

Ammonium  trithionate,  (NHOiSiO*. 

Very  deliquescent  and  unstable. 

Very  sol.  m  H/). 

Insol.  in  abs.  cdcohol.  (Divers  and  Ogawa, 
Chem.  Soc.  1900,  77.  337.) 

Barium  trithionate,  BaSsO«+2HsO. 

Very  sol.  in  HiO.  Precipitated  from 
aqueous  solution  by  large  excess  of  alcohol. 
Aqueous  solution  is  very  unstable.  (Kessler, 
Pogg.  74.  250.) 

Lead  trithionate,  PbStO*. 

Very  si.  sol.  in  H^O.  Sol.  in  Na,SiOa-|-Aq. 
(Fogh,  C.  R.  110.  524.) 

Potassium  trithionate,  KtS|0«. 

Sol.  in  HsO.  Insol.  in  alcohol.  (Kessler, 
Pogg.  74.  270.) 

Sol.  in  HjO  with  decomp. 

Insol.  in  alcohol.  (Langlois,  A.  1841,  40. 
^02.) 


Sodhnn  tridiionate,  NatS|0«. 
Very  sol.  in  HjO. 
-|-3H,0.    (ViUiers,  C.  R.  lOe,  1356.) 

Thallous  trithionate,  TIsS|0«. 

Sol.  in  HA    (Bevan,  C.  N.  SS.  294.) 
Zinc  trithionate. 

Sol.  in  H^,  but  decompoaes  upon  waimiitf 
the  solution.  (Fordos  and  G^,  C.  R.  iC 
1070.) 

Tungsten,  W. 

MeUUUc.  Not  attacked  by  heating  with 
fuming  HNOs,  aqua  rena,  or  oUier  aads,  or 
by  boiling  KOH-hAq.  Sol.  in  KOH-»-Aq  and 
NaClO+Aq.    (v.  Uslar,  A.  94.  255.) 

Not  easily  acted  upon  by  moist  air,  if  oo 
CX)s  present.  Sol.  in  a  mixture  of  HF  and 
HNOi.  Very  slowly  sol.  in  HiSO«,  HQ  and 
HF.    (Moissan,  C.  R.  1896,  188.  15.) 

Very  slowly  attacked  by  HNO^  HjSO*. 
HCl  and  even  CrOs.  A  mixture  of  CrOt  ana 
HtS04  dissolved  1.67  g.  in  16  hrs.  from  a  fine 
wire  and  1.36  g.  in  14  hours.  (Fink,  Met. 
Chem.  Eng.  1910,  8.  341.) 

Compact  tungsten  is  not  attacked  by  diL, 
and  only  si.  diiKolved  by  cone.  Ha90«.  Not 
attacked  by  dil.  or  cone.  HCl.  HNOs  and 
HNOs+HCl  attack  slowly  by  long  beatiz^ 
forming  thin  layer  of  W0|.  Slowlv  col.  in 
HNO,-f HF.   (Weiss,  Z.  anorg.  1910,'«5. 339.) 

Aluminothermic  tungsten  is  insol.  in 
acids  and  in  aqua  regia.  Sol.  in  fused  KOH. 
(Stavenhagen,  B.  1899,  82.  1515.) 

InsoL  in  HCl  of  any  concentration  at  room 
temp,  and  only  very  sL  sol.  st  110^.  After 
being  in  contact  with  hot  cone.  HCl  (sp.  gr. 
1.15)  for  175  hrs.  the  metal  lost  0.5%  of  its 
weic^t.   SI.  sol.  in  dil.  HQ  at  110^. 

Insol.  in  oonc.  HsS04  at  room  temp,  and 
in  dil.  HsSOi  at  110**.  Somewhat  sol.  in  cone. 
H1SO4  at  high  temp. 

Insol.  in  oonc.  HN0|,  and  hot  or  cold  HF. 
•  SI.  sol.  in  aqua  regia. 

Very  sol.  in  HF+HNO..  (Ruder,  J.  Am. 
Chem.  Soc.  1912,  84.  387.) 

Insol.  in  aqua  regia  and  acids;  sol.  in  fused 
KOH.    (Stavenhagen,  B.  1899,  82.  1514.) 

Insol.  in  KOH -i-Aq. 

Sol.  in  fused  KOH. 

Slowly  sol.  in  fused  NasCO,,  K«COa  or 
mixture  of  the  two. 

Somewhat  sol.  in  NaOa+Aq.  (Ruder,  J. 
Am.  Chem.  Soc.  1912,  84.  388.) 

Insol.  in  liquid  NHs.  (Gore,  Am.  Ol  J. 
1898,  20.  830.) 

Crystalline.  Insol.  in  HA  HCl,  or  H,SO^ 
Oxidised  by  HNOs  or  aqiui  regia.  (IKElho- 
jar.) 

Sol.  in  boiling  KOH+Aq.  (Ricfae,  A.  ch. 
(3)  50.  5.) 

Amorphous,  Easily  oxidised  by  HNO1+ 
Aq.    (Zettnow.) 

Tungsten  amide.         ,^  t 

5ee  Tungsten  nitride.  ^OOglC 
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Tttugsten  arsenide,  WAst. 

Insol.  in  HjO  and  other  solvents.  Not 
attacked  by  boiling  HF  or  HNOi.  Sol.  in 
cold  HF-I-HNO*  and  in  hot  aqua  regia.  Not 
attacked  by  hot  KOH+Aq  or  NaOH-f  Aq. 
Decomp.  by  fused  KOH  or  NaOH.  (De- 
facqa,  C.  R.  1901,  182.  139.) 

Tttngsten  boride,  WBs. 

Slowly  attacked  by  cone,  acids;  vigorously 
attackea  by  aqua  regia.  (Tucker  and  Moody, 
Chem.  Soc.  1902,  81.  16.) 

ToQgsten  dtbromide,  WBrs. 

Partly  sol.  in  HsO,  the  rest  decomposing  to 
WO,  and  HBr. 

TimgBten  pentobromide,  WBrs. 

Decomp.  by  moist  air  or  H/).  Sol.  in 
caustic  alkalies +Aq. 

Very  hydroscopic.    Fumes  in  the  air. 

Decomp^y  HjO. 

Sol.  in  HF,  or  cone.  HCl.  SI.  sol.  in  fuming 
HBr.  Decomp.  by  dil.  HCl,  cone.  HNOi  or 
da.  H,S04.  Readily  attacked  by  fused 
alkalies  or  alkalies  -h Aq.  Sol.  in  CCI4,  CHCU, 
CHBri,  abs.  alcohol,  ether,  essence  of  tere- 
benthine  and  benzene.  (Defacqz,  C.  R. 
1899,  128.  1232.) 

Timgsten  ^exabromide,  WBrs. 

Decomp.  by  HjO  and  in  the  air. 

Sol.  in  NHiOH-hAq.  (Smith,  J.  Am. 
Chem.  Soc.  1897,  18.  1100.) 

Tungsteii  bromochloride,  WCU,  WBre. 

Decomp.  by  HjO.  Sol.  in  HF.  Decomp. 
by  HNOi  or  HaSO*.  Violently  attacked  by 
fused  alkali  or  alkali +Aq.  Sol.  in  most 
or^Lnic  solvents. 

WCU,  3WBr8.  Properties  like  those  of 
WCU,  WBr..    (Defacqz,  C.  R.  1899, 129.  516.) 

Decomp.  by  H/).  Sol.  in  40%  HF-f  Aq. 
22**  B.  HCl  +Aa  gives  a  si.  ppt.  of  W0|. 
Decomp.  by  HNOi  and  by  H,S04.  Sol.  in 
abs.  alcohol,  ether,  CSs,  CiHe  and  glycerine. 
Sol.  in  CCI4  only  on  warming.  Nearly  insol. 
in  oil  of  turpentine.    (Defacqz.) 

Xangsteii  bronze* 


tungsteii  oxide,  barium, 
ttii^ten  oxide,  barium  potas- 

tungsten  oxides  bsrium  sodium, 
tungsten  oxide,  calcium  potas- 

tungsten  oxide,  calcium  sodium, 
tungsten  oxide,  lithium, 
tungsten  oxide,  lithium  potas- 

Tungstate  tungsten  oxide,  potassium. 
Tungstate  tungsten  oxide,  potassium  so- 
dium* 


Tungstate 
Tungstate 

slum. 
Tungstate 
Tungstate 

slum. 
Tungstate 
Tungstate 
Tungstate 


Tungstate  tungsten  oxide,  potassium  stron- 
tium. 

Tungstate  tungsten  oxide,  sodium. 

Tungstate  tungsten  oxide,  sodium  stxon- 
tiunik 

Ttmgsten  carbide,  WsC 

Sol.  in  boiling  HNOi;  very  slowly  acted 
upon  by  other  acids.  (Moissan,  C.  K.  1896, 
128.  16.) 

WC.  Insol.  in  dil.  acids;  only  si.  sol.  in 
H8SO4  and  cone.  HNOi;  sol.  in  fused  KClOi 
and  KNOi.     (Williams,  C.  R.  198, 126. 1724.) 

Tungsten  bichloride,  WCU. 

Decomp.  on  the  air  or  with  HjO.    (Roscoe.) 

Tungsten  tetrachloride,  WCU. 

Deliquescent.  Partly  sol.  in  HjO,  with  sub- 
sequent decomposition.    (Roscoe.) 

Tungsten  pen/ochloride,  WCU. 

Very  deliquescent.  Decomp.  with  HjO 
with  hissing  and  evolution  of  heat  and  separsr 
tion  of  WiOs. 

Very  si.  sol.  in  CSj.    (Roscoe.) 

Tungsten  Aeinchloride,  WCU. 

Not  decomp.  by  moist  air  or  H|0.  De- 
comp. by  alcohol.  Very  sol.  in  CSj.  (Ros- 
coe.) 

Easily  sol.  in  POCU.    (Teclu,  A.  187.  255.) 

Tungsten  chloride  nitrogen  sulphide,  WCU, 
(Davis,  Chem.  Soc.  1906,  89.   (2)   1676.) 

Tungsten  chloroarsenide,  WtAsCU. 

Hydroscopic;  decomp.  by  HsO  and  acids; 
sol.  in  aq.  solution  of  alkalies;  insol.  in  an- 
hydrous organic  solvents.  (Defacqz,  C.  R. 
1901,  132.  139.) 

Tungsten  chlorosulphide,  WtSrCU. 

Decomp.  by  HjO. 

Sol.  in  SjCU.  (Smith  and  Oberholtzer,  Z. 
anorg.  1894,  6.  68.) 

WCU,  3WS».  Decomp.  by  H,0.  Insol.  in 
CSj,  alcohol  and  C«H«.  (Defacqz,  A.  ch.  1901, 
(7)  i2.  266.) 

Tungsten  Aea^fluoride,  WFe. 

Fumes  in  the  air. 

Decomp.  by  HjO.  Easily  sol.  in  aq.  alkalies. 
(Ruff,  B.  1905,88.747.) 

Tungsten  diiodide,  ^s. 

Not  decomp.  by  HjO.  (Roscoe,  A.  162. 
366.) 

Insol.  in  HjO.  CSj  and  alcohol.  Decomp. 
by  boiling  H,0,  HNOi,  H,S04  and  aqua 
regia;  sol.  in  fused  KOH,  and  alkali  carbon- 
ates.   (Defacqz,  Cii*el898,  126.  936.) 
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Tungsten  tetraUMde^  WI4. 

Insol.  in  HjO,  ether,  chloroform  and  tur- 
pentine; sol.  in  abs.  alcohol;  decomp.  when 
boiled  with  H^O;  sol.  with  decomp.  in  dil. 
HCl  and  H3SO4,  in  HNOi  and  aqua  regia,  and 
in  alkali  hydroxides  and  carbonates  fused  or 
in  aq.  solution.  (Defacqz,  C.  R.  1898,  127. 
511.) 

Tritnngsten  nitride,  W|Ns. 

(Uhrlaub.) 

W,N,.  Insol.  in  HNO,,  dil.  HjSO*  and 
NaOH-hAq.    (Rideal,  Chero.  Soc.  1889,  65. 

44.) 

Tungsten  nitride  amide,  WtN«H4»2WNs, 

Not  attacked  by  acids  or  caustic  alkalies + 
Aq.    (W6hler,  A.  78.  191.) 

Tungsten  nitride  amide  oxide,  WrNsHiOi^ 
3WN,,  W,(NH,),,  2W0,. 

Not  attacked  by  acids  or  alkalies.  (W6h- 
ler.) 

Tungsten  tncmozide,  WO. 

Insol.  in  H2O.  Not  attacked  by  HCl, 
HF,  H,S04,  or  KOH-|-Aq.  HNO.-hAq  or 
aqua  regia  convert  it  into  W0|.  (Headden. 
Sill.  Am.  J.  U6.  280.) 

Tungsten  dioxide,  WOt. 

(a)  When  prepared  in  the  dry  way.  is  at- 
tacked only  by  aqua  regia,  which  oxidises  to 
WO,. 

(6)  When  moist,  is  sol.  in  HCl  or  H,S04'|- 
Aq,  also  in  KOH-hAq.  Insol.  in  NH40H-f 
Aq.    (Riche,  A.  ch.  (3)  60.  5.) 

Cryst.  Insol.  in  HCl,  H,S04  and  cone.  aq. 
alkahes;  sol.  in  HNOi.  (Hallopeau,  C.  R. 
1898, 127.  135.) 

Tungsten  oxide,  blue. 

W,06  (Riche,  A.  ch.  (3)  60.  33);  WAi  (v. 
Uslar);  W4O11  (GmeUn). 

All  are  probabiy  the  same  substance.  Not 
attacked  by  boiling  HNO,  or  aqua  regia. 
Slowly  sol.  in  boiling  KOH+Aq. 

Tungsten  (rioxide,  W0|. 

Insol.  in  H/)  or  acids.  SI.  sol.  in  dil.  KOH 
-hAo,  NaOH+Aa,  Na«CO,-|-Aq,  or  HjCO,-!- 
Aq,  but  easily  sol.  in  cone,  boiling  solutions 
of  same.  NH40H-f  Aq  when  boUing  has  a 
solvent  action. 

Insol.  in  cone,  and  dil.  H,S04.  (Desi,  J. 
Am.  Chem.  Soc.  1897,  19.  214.) 

Min.  Tungalite.  Insol.  in  acids.  Sol.  in 
NH40HH-Aq. 

Tungsten  oxide,  W^Ot. 

Sol.  in  alkalies.  (Desi,  J.  Am.  Qhem.  Soc. 
1897,  19.  214.) 


WiOs.  Insol.  in  adds  and  alkaUes.  (Desi, 
J.  Am.  Chem.  Soc.  1897,  19.  228.) 

+H,0.  Like  W«0i4+H,0.  (Allen  and 
GottechaUc,  Am.  Ch.  J.  1902,  27.  336.) 

W4O1.  (Desi,  J.  Am.  Chem.  Soc.  1897,  W. 
219.) 

WftO..     (Desi.) 

WiOu-f-HjO.  Insol.  in  HtO  containing  a 
Uttle  HCl. 

Slowly  attacked  by  cold,  cone.  MOH-fAq. 
(Allen  and  Gottschalk,  Am.  Ch.  J.  1902,  27. 
333.) 

Tungsten  M>xide  ammonia,  WOi,  3NHa. 

(Rosenheim  and  Jaoobsohn,  Z.  anors. 
1906,  60.  306.) 

Tungsten  oxybromide,  etc 
See  Tungstyl  bromide,  etc 

Tungsten  monophosphide,  WP. 

Not  attacked  by  HF  or  HCl. 

Sol.inwarmHNOi+HF.  Stowly  attached 
by  hot  HNOi. 

Not  attacked  by  KOH-f  Aq  or  NaOH-hAq. 
(Defacqz,  C.  R.  1901,  182.  34.) 

Tungsten  diphosphide,  WPt. 

Insol.  in  HsO  and  in  most  organic  solvents: 
insol.  in  HCl  and  HF;  sol.  in  a  mixture  of 
HF  and  HNOi  in  the  cold,  and  in  aqua  regia 
on  warming.    (Defacqz,  C.  R.  1900,  IM.  916.) 

Tungsten  phosphide,  W4Pt. 

Not  attacked  by  any  acid,  not  even  by 
aqua  regia.    (WShler  and  Wri^t,  A.  79. 244.) 
WJ>4.    (Wtthler  and  Wright.) 

Tungsten  diselenide,  WSet. 
(Uelsmann.) 

Tungsten  (riselenide,  WSet. 

Easily  sol.  in  alkali  sulphides  or  selenides 
H-Aq.     (Uelsmann,  Jahrb.  f.  Ch.  1880.  92.) 

Tungsten  silicide. 

Sol.  in  HF. 

Only  very  si.  sol.  in  other  acids. 
C.  N.  1898,  78.  319.) 

WSij.  Not  attacked  by  ordinary  acids  and 
scarcely  by  warm  aqua  regia.  but  violently 
attacked  by  HNO.+HF.  SI.  attacked  by 
10%  alkalies+Aq.  (Hdnigschmid,  M.  1907, 
28.  1017.) 

Not  attacked  by  dil.  or  cone.  HQ,  HF, 
HNOi  or  HjS04,  nor  by  not  aqua  regia. 

Attacked  by  HNOi+HF  or  by  fused 
alkalies.    (Defacqz,  C.  R.  1907,  144.  850.) 

WSif.  Violendy  attacked  by  HNO,+HF. 
Not  attacked  by  HNO,,  HiSO*,  HQ  or  HF. 
(Frilley,  Rev.  M^t.  1911,  8.  509.) 

W,Si|.    InsoL  in  acids  includini 
in  a  mixture  of  HF  and  HNO,;  soL 
alkali  hydroxides  and  carbonates, 
oux,  CJl.,189^,i^?^ogie 


(Warrwi, 
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ToiisBten  dt8ulphide»  WSt. 

Oxidised  by  HNOj-hAq.    (Berzelius.) 

Insol.  in  min.  acids. 

Sol.  in  a  mixture  of  HF  and  HNOi  and  in 
fused  alkalies  and  alkali  carbonates.  (De- 
facqa,  C.  R.  1899,  128.  611.) 

Tungsten  ^'sulphide,  WS|. 

Somewhat  sol.  in  cold,  abundantly  in  hot 
H/),  but  separated  out  by  the  addition  of 
8alt&  especially  NH4CI.  or  acids.  Sol.  in 
alkau  sulphides,  and  nydrosulphides+Aq. 
Sol  in  caustic  alkalies,  and  alkah  carbonates 
H-Aq.  Slowly  sol.  in  NHiOH-hAq  in  the 
cold. 

Tiingstic  acid,  HtW04. 
'  Insol.  in  HsO.    Sol.  in  HF.    Insol.  in  tung- 

44.7%  HjWO*  is  sol.  in  50%  HF+Aq  at 
25^ 

55.3%  H,W04  is  sol.  in  50%  HF  +Aq  at 
50**. 

100  g.  sat.  H,W04+HCl-|-Aq  contain 
0.68  g.  H,W04  at  80^ 

9.8  %  HsW04  is  sol.  in  sat.  alcoholic  HCl 
at  75^ 

Insol.  in  alcoholic  solutions  of  HBr  and  HI. 
(Rosenheim,  Chem.  Soc.  1911,  100.  (2)  '402.) 

Freshly  pptd.  tungstic  acid  dissolves  in 
H^s.    (Keliner,  Dissert.  1909.) 

Insol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
1898,  SO.  8300 

H4WOB.  Precipitate.  SI.  sol.  in  H,0  and 
aqueous  solutions  of  the  tungstates.  Sol.  in 
250-300  pts.  Hrf).  When  freshly  pptd.,  sol. 
in  alkali  hydrates  or  carbonates +Aq.  (An- 
thon,  J.  pr.  9.  6.) 

ilfetotongstic  acid,  HsW40u+9HtO. 

Sol.  in  HsO.  Solution  ma^  be  boiled  and 
evaporated  to  a  syrupy  consistency,  when  it 
suddenly  gelatinises  and  ordinary  tungstic 
add  is  precipitated. 

Sol.  in  H,0.  When  heated  to  50^  it  be- 
comes insol.  in  HiO.  (SobolefT,  Z.  anorg. 
1896, 12.  28.) 

Solubility  in  H,0  at  t*. 


f 

100  ccm.  HiO  dia- 

solve  g.  of  the  cryit. 

acid 

Sp.  gr.  of  the 
solution 

0 
22 
43.5 

41.46 

88.57 

111.87 

1.6025 
2.5239 
3.6503 

(Soboleff.) 

Sp.  gr.  ai  solution  of  metatungstic  acid  at 
17.5^  containing: 

2.79       12.68      27.61      43.75%  WO,. 
1.0257    1.1275    1.3274    1.6343 
(Soheibler,  J.  pr.  83.  273.) 


Sp.  gr.  of  aqueous  solution  calculated  bv 
M=Mendelejeff,  and  Ga(Gerlach  (Z.  anal. 
27.  300),  containing: 

5         10         15         20        25%  WO,, 
M    1.047    1.098    1.153     1.214    1.286 
G    1.0469  1.0980  1.1544  1.2172  1.2873 

30         35         40         45        50%  WO,. 
M    1.366   1.458     1.555    1.581  (?) 
G    1.3660  1.4540  1.5527  1.6630  1.7860 

Solubility  in  ether  at  t^. 


t« 

100  ccm.  ether  dissolve 
g.  of  the  cryst.  acid 

0 

7.8 
18.2 
24.3 

83.456 
88.389 
99.66 
110.76 

(Soboleff,  Z.  anorg.  1896, 12.  32.) 

Colloidal.    Sol.  in  HtO.    Not  precipitated 
by  acids  or  alcohol.    Can  be  evaporated  to 
dryness  and  heated  to  200%  and  still  remains 
sol.  in  H/)'.    Sol.  in  J^pt.  ofHtO. 
Sp.  gr.  of  aqueous  solution  containing: 
5  20  50         66.5      79.8%  WO,. 

1.0475    1.2168    1.8001   2.596     3J243 
(Graham,  Chem.  Soc.  17.  318.) 

Perhaps  paratungstic  acid,  HioWit04i. 
(Klein,  BuU.  Soc.  (2)  SB.  547.) 

Tungstates. 

Few  normal  timgstates  are  sol.  in  HiO, 
even  some  of  the  K  and  NH4  salts  are  very 
si.  sol.  Most  of  the  metatungstates,  however, 
are  easily  sol.  in  HsO. 

Tungstates  insol.  in  HjO  are  usually  insol. 
in  dil.  acids. 

Aluminum  tungstate,  A1,(W04),+8H,0. 

Precipitate.  Insol.  in  H^O  and  Na,W04+ 
Aq.  Sol.  in  (NH4),AU(S04)4'I-Aq,  NaOH+ 
Aq,  NH40H+Aq. 

EasUy  sol.  in  H,P04,  H,C,04,  and 
H,C4H404-f  Aq.    (Lot*,  A.  83.  65.) 

Sol.  in  1500  pts.  H,0  at  15^    (Lefort,  C.  R. 

87.  748.) 

AljO,,  4WO,-|-9H,0.  Sol.  in  400  pts.  H,0 
at  15^    (Lefort,  C.  R.  87.  748.) 

AI2O1,  5WO.-|-6H,0.  Sol.  in  H/),  from 
which  it  is  pptd.  by  alcohol.    (Lefort.) 

Formula  accgrding  to  Lefort  is  A1,0,,  3W0i 
-I-3HA  2W0,. 

See  al9o  Alumlnkotungstic  add. 

Aluminum  paratungstate.  5AlsO,,  36WO,+ 
4OTrf)-Al,0„  7WO,+9H,0  (?). 
Easily  sol.  in  an  alum  solution.    (Lotz,  A. 

88.  65.) 

Aluminum  ammonium  tungstate,  3(NH4),0, 
A1,0,,  9WO,+4H,0. 
Sol.  in  cone.   HNO,  and  in  cone.  HCl. 
(Balke  and  Smith,  J.  Am.  ChemL  Soc.  1903, 

26.    1230.)  Digitized  by  VjiJUvlL 
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Almnlntiin  ammoiiitiin  antimony  tangttata. 

See  Aiftm<f^^r^n»j^^nJ4^f^nigjiifiifff^  anunoii* 
itnn. 

Alumintim  antimony  tungstata. 
See  AltuninicoantimoniotangBtic  add. 

Aluminnm  zinc  tnngstate,  AUOi,  ZnO,  9W0i 
+20H,0.     — •        »  '         ' 

Very  sol.  in  H/).  (Daniels,  J.  Am.  Chem. 
Soc.  1908,  aO.  1850.) 

2A1,0,,  3ZnO,  18WO,+16H^.  Sol.  in 
much  HiO. 

Sol.  in  very  dil.  mineral  acids  or  in  acetic 
acid.     (Daniels.) 

Ammonitnn  tungstate,  (NH4)tW04. 
Known  only  in  solution. 

(NH4)«W,0„+3H^-2(NH4)A  3W0,-|- 
3HtO.  Sol.  in  HjO  with  decomp.  Decomp. 
on  air  with  evolution  of  NHi,  and  formation 
of  paratungstate.  Sol.  in  NH40H+Aq. 
(Marignac,  A.  ch.  (3)  69.  23.) 

(NH4)4W»Oi7'|-5H,0=2(NH4)A  5W0i-|- 
5HiO.  Sol.  at  ordinary  temp,  in  26-29  pts. 
HjO  with  partial  decomposition.    (Marignac.) 

+2HHA  +3HA  +4HA  +4^H,0, 
and  H-SH/).    (Pinagel,  Dissert,  1904.) 

(NH4)4W80r-h8H,0-3(NH4)A  8W0,+ 
8H/).    Sol.  in  HA    (Marignac.) 

CoUoidal.  ("SK^)^,  6^^7-1-4  or  6H,0. 
Miscible  with  water  in  nearly  all  propor- 
tions. (Taylor,  J.  Am.  Chem.  Soc.  1902,  84. 
032.) 

Ammonitnn  metotungstate,  (NH4)tW40u. 
+6HiO.  (Marignac,  A.  ch.  (4)  8,  74.) 
+8HfO.  Efflorescent.  Very  sol.  in  H,0. 
Ipt.  dissolves  at  15**  in  0.84  pt.  HA  (LoU.) 
1  pt.  dissolves  at  ordinary  temp,  in  0.35 
pt.  HA     (Riche.) 

Solubility  increases  rapidly  with  the  tem- 
perature. 

Saturated  solution  at  40**  is  solid  on  cooling, 
SI.  sol.  in  ordinary,  insol.  in  absolute  alco- 
hol.   (Lota.)    Insol.  in  ether.    (Riche.) 
[(NH4)jW,Oio+5H/)  of  Margueritte.l 
(NH4)«W,Ai+17H/)-3(NH4)iO,  16W0, 
-hlTHjO.  Very  efflorescent.  Decomp.  by  dis- 
solving in  pure  H|0.     (Marignac,  A.  ch.  (4) 
8.  75.) 

ate,  (NH4)itW,Ai- 


6(NH4)  A  12Wi 

(Marimac,  A.  ch.  (3)  69.  25.) 

According  to  Lotz  (A.  91. 49)  and  Scheibler 
(J.  pr.  80.  208),  formula  is  (NH4)0W7O,4  = 
3(NH4)A  7W0i. 

H-5H/).    (Scheiblef,  J.  pr.  48.  232.) 

-f  IIH/).  Sol.  in  25-28  pts.  cold  H/). 
(Anthon.) 

Sol.  in  2t>.l  pts.  H/)  at  10.7%  and  5.8  pts. 
at  100^    (Lot*.) 

Sol.  in  33.3  pts.  cold  H^,  and  9.6  pte  at 
100^     (Riche.) 


Sol.  in  22-38  pts.  HA  at  15-18^.  The 
solution  gradually  decomposes,  with  the 
formation  ot  a  more  soluble  salt.    (Marignsc.) 

Not  much  more  sol.  in  NHAH+Aq  than 
in  HfO.    Insol.  in  alcohol.    (Ajithon.) 

Sol.  in  HA.     (Kellner,    Dissert,  1801.) 

Ammonium  bismuth  tnngstate. 
See  Bi8mutliicotnngstate»  ammooinm. 

Ammonium  cadmium  para tungatate, 
3(NH4)iO,  12CMC),  35WO,+35HA 
Ppt.    Sol.  in  H2O  acidulated  with  HNOs. 
(Lot*,  A.  91.  49.) 

Ammonium  cerium  tungstate. 
See  Cericotungstatef  ammooioni* 

Ammonium  cobaltoua  tungatate.  8(NH4)A 
2Ck)0,  15WO,+3H,0. 
(Camot,  C.  R.  109.  147.) 


j^nuiioiiim^  pi 


tionium  hydroxylamine 
NH4OWO4NH4. 


tongstatey 


Sol.  in  HsO.  (Hofmann,  Z.  anorg.  1898, 
16.  465.) 

Ammonium  ixon  (ferric)  tungatate,  5(NH4)]0, 
FeiO,,  5W0,+5H,O. 
Sol.  in  H,0.    (Borck.) 

A f|i w^^yni wtw  lanuumum  ^*w^r*rtai^fi 
See  Lantiianiootungatate,  ammonium. 

Ammonium  magneaium  v^jftitungatatey 
2(NH4)iO,  3MgO,  12WO,+24HiO. 

Very  slightly  sol.  in  H/).  (Marignac,  A. 
ch.  (3)  69.  58.) 

(NH4)A  2MgO.  7WO,+10HiO.  Very 
si.  sol.  in  HsO  ;  sol.  in  HsO.  acididated  with 
HNO,.    (Lotz.) 

Atnmftiiiiini  ntofcuric  tungataley  (N114)bW0^ 
HgW04+Hrf). 
Insol.  in  H|0.     Decomp.  by  adds  or  il- 
kalies.     (Anthon.) 

Ammonium  neodymium  tungstate. 
See  Neodymicotungatate,  ammonium. 


Ammonium  nickel  tungstate. 
See  Nickelicotungstate,  ammonium. 

Ammonium  potaaaium  1 

5K(NH4)0, 12W0,+11H,( 
Sol.  in  boilii^  H/);  si.  sol.  in  c(4d  H/). 
(HaUopeau,  OR.  1896, 118.  180.) 


AmsQionium  potaaaium  souium  1 

5(K,  Na,  NH4)iO,  12WO,-hl3e  A"^**" 
K:Na:NH4=3:3:4. 

10(K,  Na,  NH4)<0,  24WO,+26HA  ' 
K  :  Na  :  NB[4 »3  : 3  :  14.    (Laurent.) 
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Ammoniiim  todhun  pamtungBtate,  4(NH4)iO, 
Na,0,  12WO,+5H,0. 

Can  be  crystallised  from  H^  without 
deoomp.    (Lots,  A.  91.  57.) 

+14H«0.  Sol.  in  warm  HiO.  (Hallopeau, 
C.  R.  1896,  188.  181.) 

(NHOiO,  4Na,0,  12WO,-|-26H,0.  SI.  sol. 
in  H,0.    (HaUopeau,  C.  R.  1895, 180. 1344.) 

5NaA  15(NH4)iO,  48WO,-|-48H/). 
(Marignac,  A.  ch.  (3)  69.  53.) 

2Na,0,  3(NH4)iO,  12WOi-|-16HjO. 
(Marimac.) 

3(NH4)jO,  2NajO,  12WO,-|-15H,0. 

3(NH4)A  3NaA  16WO,-|-22H,0.  Sol. 
in  HsO  without  deoomp.  (Hallopeau,  C.  R. 
1896,  128.  181.) 

3NaA  4(NH4)iO,  16WO,+18Hrf). 
(Gibbs.  Am.  Ch.  J.  7.  236.) 

Is  2NaA  3(NH4)tO,  12WOi+13H,0,  ac- 
cording to  Knorre  (B.  19.  823). 

Very  sol.  in  hot  HjO.  (Knorre,  B.  1886, 
19   823  ) 

(NH4)jO,  3NaA  16WO,+38HjO.  (Wy- 
rouboff,  Bull.  Soc.  Min.  1892,  16.  85.) 

6(NH4)A  2Na,0,  20WO,-f24H,O.  Can 
be  cry  St  from  boiling  HsO.  (Baragiola,  Dis- 
sert, 1902.) 

4NaA  16(NH4)tO,  50WO,-|-50H/).  SI. 
sol.  in  cold  HjO.  (Gibbs,  Proc.  Am.  Acad. 
16.  12.) 

Ammonhtm  zinc  paratongstate,  (NH4)sO, 
2ZnO,  7WO,+13H,0. 
81.  sol.  in  boiling  H^O,  but  more  easily  on 
addition  of  oxalic,  tartaric,  phosphoric,  or 
dil.  nitric  acids,  or  of  aromomum  tungstate. 
(LoU,  A.  91.  49.) 

AxDmofihini  zirconinin  ttsngstate. 
See  Zirconotungstate,  ammoiiiiiin. 

Anmumium  metotangstate  nitrate. 
See  Nitrate  me^tungstate,  ammonium. 

Ammoninm  tungstate  vanadate. 
See  Vanadiotungstate,  ammonium. 

Antimony  tungstate,  Sbsd,  5WO|-h4HsO. 
Sol.  in  HiG  without  decomp.    (Lefort.) 
Sb/),,  6WO.-f8H/).    Ppt. 
See  (Uso  Antimoniotungstic  add. 

Barium  tungstate,  BaW04. 

Anhydrous.  Insol.  in  HjO.  Decomp.  by 
boiling  HNOs-hAq.  (Geuther  and  Forsberg, 
A.  120.  270.) 

+ HHaO.  Insol.  in  H,0  or  boiling  H,PO«  -f 
Aq.  Sol.  in  boiling,  less  sol.  in  cold  HiCt04+ 
Aq.     (Anthon.) 

H-2>^H,0.    Insol.  precipitate.    (Scheibler.) 

Pptd.  BaW04  is  attacked  by  dil.  acids. 
More  sol.  in  NH4N0»'|-Aq  than  in  H/). 
(Smith  and  Bradbury,  B.  24.  2930.) 


Barium  ditungstate,  BaW«07+H«0  (7). 

Nearly  insol.  in  HjO.  100  com.  HjO  dis- 
solve about  0.05  g.  at  15**.  (Lefort,  A.  ch. 
(5)  16.  325.) 


Barium  /rttungstate,  BaW«Oit+4HiO  (7). 
Sol.  in  about  300  pts.  H/)  at  15''.    Decomp. 
boiling  H/)  into  an  insol.  salt.    (Lefort, 
R.  88.  798.) 
+6HaO.    (Scheibler.) 


^. 


Barium  metotungstate,  BaW40ii+9H«0. 

Efflorescent.  Quite  sol.  in  hot  H/). 
Partly  decomp.  by  cold  HsO  into  BaW^io  and 
WOs,  which  recombine  on  heating.  (Schei- 
bler, J.  pr.  80.  204.) 

Barium  tungstate,  BaW80ts+8H«0. 

Insol.  in  H/)  or  HCl+Aq.     (Zettnow.) 
BaWiOis.     Barium  brome.     (Hallopeau, 

A.  ch.  1900,  (7)  19.  121.) 

Banum  paratungstate,   BasWii04i+14HA 
or  BaiWTOt4+8HfO. 

Insol.  in  cold  HsO;  when  freshly  pptd.  is 
si.  sol.  in  HNO,-|-Aq.  (Lotz,  A.  91.  60.) 
Sol.  in  NH4C1-|-Aq.    (Wackenroder.) 

+27H/)  =  Ba,W70,4+16H,0.  Insol.  in 
cold,  si.  sol.  in  hot  H/).    (Knorre,  B.  18. 327.) 

Barium  potassium  tungstate  tungsten  oxide, 
BaW40i,,  5K,W40„. 
(Engels,  Z.  anorg.  1903,  87.  136.) 

Barium  sHver  m^totungstate. 
(Scheibler.) 

Barium  sodium  para  tungstate.  2BaO,  3Nas0, 
12  WO,-|-24H,0.    (Mangnac),  or  BaO, 
2Na20,  7WO,+14H,0  (Scheibler). 
Insol.  in  HsO. 

Barium  sodium  tungstate  tungsten  oxide, 
2BaW40M,  3Nf^»0u. 
BaW40„,  5Xa,WA.     (Engels,   Z.   anorg. 
1903,  87.  131.) 

Bismuth  tungstate,  BisO.,  6WO|+8HsO. 

Very  sol.  in  HjO  with  decomp.  Pptd.  by 
alcohol  from  aqueous  solution.  (Lefort,  C.R. 
87.  748.) 

Cadmium  tungstate,  CdW04. 

Anhydrous. 

+H,0.  Sol.  in  about  2000  pta.  Hrf). 
(Lefort.) 

-f2H,0.  Insol.  in  H|0.  Sol.  in  hot  phos- 
phoric or  oxalic  acids,  or  in  NH40H+Aq. 
(Anthon,  J.  pr.  9.  341.) 

Sol.  in  KCN-|-Aq3iait^piith  and  Bradbun^ 

B.  24.  2390.)         ^ 
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Cadmium  dttmigBtate,  CdWsOy+SHtO  (7). 
Sol.  in  about  500  pts.  H,0  at  15**.    (Lefort, 

A.  ch.  (5)  1«.  346.) 

Cadmium  ^rttuugstftte,  CdW|Oio+4HsO  (7). 
(Lefort.) 

Cadmium     metotungstate,    CdO,    4WjO|+ 
10H,O. 
Not  efflorescent.    (Scheibler,  J.  pr.  83. 273.) 
Somewhat  less  sol.  in  H3O  than  the  Mn  salt. 

(Wyrouboff,  Bull.  Soc.  Min.  1892,  15.  84.) 

Cadmium  poratuugstate,  CdiW70t4+16HsO. 

Ppt.    (Gonzales.) 

Insol.  in  H/).  Sol.  in  NH40H-f  Aq,  and 
hot  H,P04,  H,Ci04,  or  HC2H/),H-Aq. 

Cadmium  sodium  pamtungstate,  2CdO,  NasO, 
7WO,+18H,0. 
Difficultly  sol.  in  cold  HjO.     (Knorre,  B. 
19.  824.) 

Calcium  tuugstate,  CaW04. 

Insol.  in  HsO  or  dil.  acids.  ^1.  in  about 
500  pts.  H,0.    (Lefort.) 

Decomp.  by  KOH+Aq.    (Anthon.) 

When  freshly  pptd.,  sol.  in  NH4C1-|-Aq. 
(Wackenroder.) 

Sol.  in  Mg,  and  NH4  salts,  also  NasW04 
+Aq.    (Sonstadt,  C.  N.  11.  97.) 

Min.  Scheelile.  Decomp.  by  HCl  or  HNO» 
+Aq,  with  separation  of  WOj. 

Calcium  dttungstate,  CaW,07+3H«0  (?). 

Sol.  in  30  pts.  H,0  at  15^  (Lefort,  A.  ch. 
(6)  1«.  328.) 

Calcium  fntungstate,  CaWsOio+6HsO  (7). 
Sol.  in  cold  H,0.    (Lefort.) 

Calcium  metotungstate,  CaW4Oii+10HsO. 
Easily  sol.  in  H,0.    (Scheibler.) 

Calcium  iMzratungstate,  CaiW70i4+18HiO  (or 
Ca»Wi,O4i+30H,O). 
Much  more  sol.  than  Sr  or  Ba  salt.    (Knorre 

B.  18.  328.) 

Easily  sol.  in  H,Oj.  (Knorre,  B,  1885, 18. 
326.) 

Calciumpotassium  tungstate  tungsten  oxide, 
CaW40i,,  5KfW40„. 
(Engels,  Z.  anorg.  1903,  87.149.) 

Calcium  sodium  paratungstate,  2CaO,  3NatO, 
12WO,-f3H,0. 
(Gonzalez,  J.  pr.  (2)  86.  44.) 

Calcium  sodium  tunEstate  tungsten  oxide, 
CaW40„,  SNaiWiOl*. 
Engels,  Z.  anorg.  1903,  87.  145.) 


Cerium  tungstate,  Cet(W04)i+HiO. 

Precipitate.  (Cossa  and  Zecchino,  Gau. 
ch.  it.  10.  225.) 

Cerium    metotungstate,    CesOt,     12W0i+ 
30H,0. 
Permanent.     Sol.    in   HjO.      (ScheiWer.) 

Cerium  sodium  tungstate,  CesNa«(W04)7. 

Insol.  in  H|0.  Slowly  sol.  in  dil.  adds, 
easily  in  HQ+Aq.  (HSgbom,  Bull.  Soc.  (2) 
42.2.) 

Ce,(W04),,  3Na,W04.  (Didier,  C.  R.  101 
823.) 

Cerium    tungstate    chloride,    3Ces(W04)i, 
2CeCl,. 
(Didier,  C.  R.  102.  823.) 

Chromic  tungstate,  basic,  CrtOt,  2W0i+ 
6H,0. 
Sol.  in  400  pts.  H/)  at  15**.    (Lefort,  C.  R. 
87.  748.) 

Chromic  tungstate,  Crt(W04)i+7,  and  ISHsO. 

Sol.  in  CrCli-hAo,  and  in  phoapboric, 
oxalic,  or  tartaric  acids  -hAq.    (Loti.) 

-f  3H/).    (Lefort.  C.  R.  87.  748.) 

CriO,,  4W0,-f  6H,0.  Sol.  in  about  50  pts 
H,0  at  15^    (Lefort.) 

CrjO»,  5W0».  Not  attacked  by  aqua  regia. 
(Smith  and  Oberholtser,  Z.  anorg.  8.  63.) 

Chromic  ;:amtungstate,  CrtW70s4+9H]0. 

Insol.  in  H2O  or  NH4  paratungstate-f  Aq: 
sol.  in  CrCli+Aq.    (Lotz.) 

Cobaltous  tungstate,  C0WO4. 

Anhydrous.    Insol.  in  HjO  and  acids. 

+2H,0.  Insol.  in  H,0  and  cold  HXO,- 
Aq.  SI.  sol.  in  HfC204-l-Aq.  Completel)' sol. 
in  warm  H,P04,  HCjHjOj,  or  NH40H-|-Aq. 
(Anthon,  J.  pr.  9.  344.) 

Sol.  in  about  500  pts.  H/).    (Lefort.) 

Cobaltous  dttungstate,  C0W1O7  (7). 

-f3H/).      Insol.    in    H/).      SI.    sol.   in 
H,C,04-|-Aq.     Completely   sol.    in   EJPO4, 
HC,H,0,,  or  NH40H-f  Aq.    (Anthon.) 

H-5H,0.  Sol.  in  about  lOOpts.HjO.  (Le- 
fort.) 

H-8H,0(?).    (Lefort.) 

Cobaltous  Htungstatei,  CoW«Oio+4HiO  (T). 
Sol.  in  H,0.    (Lefort,  C.  R.  88.  798.) 

Cobaltous  m«totungstate,  C0W4O11+9HSO. 
Sol.  in  H^.     (Scheibler,  J.  pr.  88.  317  * 

Cobaltous  pamtungstate.  Co.\^Ot4+25H^^ 

(Gonzale*   iytizadby/k^^C^^C 
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CotMdtoiis    flodiism    pamttmcstate, 
3Narf),  12WO,+30H,O. 
(Gonzalez.) 


2CoO, 


Cupric  tiiagstftte,  CuWOi. 

-|-2Hrf).  Insol.  in  H,0.  Sol.  in  HjPO*, 
HCjHiOf.  or  NH40H+Aq.  Insol.  in  H«C|0« 
+Aq.    (Anthon.) 

100  ccm.  HjO  at  16**  dissolve  0.1  g.  (Le- 
fort.) 

Cupric  ditungstate,  CuWsOy  (?). 

+4HiO.  Insol.  in  H/)  and  HNOi.  SoL 
in  NH40H-|-Aq.     (Anthon,  J.  pr.  9.  346.) 

-fSH/).  Sol.  in  about  300  pts.  H/).  (Le- 
fort.) 

Cupric  metotungBtate,  CuWiOn+HHsO. 
Sol.  in  H,0.     (Scheibler.) 

Cupric  paratuogstftte,  CuiW70t4+19H20. 
Insol.  in  H,0.     (Knorre,  B.  19.  826.) 

Ciqirocapric  tungstate,  CusW04i  2CuW04. 
Insol.  in  HjO.    (Zettnow,  Pogg.  180.  256.) 

Ciqiric  aodinm  paratongstate. 
Cu,Na«(W70,4)a-l-32H20. 

Ppt.    (Knorre,  B.  19.  826.) 

CuO,  4x\a,0, 12WO,'|-32H/).  Ppt.  (Gon- 
zalez, J.  pr.  (2)  80.  62.) 

Cimric  tungstate  ammonia,  CuWO^,  2NHi+ 
H,0. 

(Schiff,  A.  128.  39.) 

CUWO4,  4XH,.  Gives  oflf  NH,  at  ord. 
temp.  Sol.  in  H/).  Sol.  in  dU.  NHiOHH- 
Aq.    (Briggs,  Chem.  Soc.  1904,  85.  676.) 

CuO,  4W0,,  6NH,'|-8H20.  Insol.  in  H,0. 
\early  insol.  in  dil.  NH40H-|-Aq.  (Briggs, 
Chem.  Soc.  19(M,  86.  676.) 

Didymlom  tungstate,  Dis(W04)t. 

Precipitate.  (Frerichs  and. Smith,  A.  191. 
355.) 

Didymlum  metotungstate. 
Sol.  in  H/).    (Scheibler.) 

Didymlum  todium  tungstate,  DiNai(W04)i. 

Insol.  in  HsO.  Slowly  sol.  in  dil.  acids. 
SoL  in  cone.  HCl+Aq. 

I>iNa(W04)2.  As  above.  (Hogbom,  Bull. 
Soc.  (2)  42.  2.) 

Brbinm  sodium  tungstate,  Na«Er4(W04)i. 
Insol.  in  H^.    (H6gbom.) 

Ginciiinm  metotungstate. 
Very  sol.  in  H/). 

Indiiim  tungstate.  Ins(W04)i+8HiO. 

Insol.  in  H^.  Decomp.  by  acids.  (Renx, 
DisMTt.  1902.) 


Iron  (ferrous)  tungstate,  FeW04. 

Min.  Ferberitej  ReiniU. 

+3H,0.  Insol.  in  H/).  Sol.  in  cold 
H,S04,  HCl,  or  HNO,+Aq.  Decomp.  by 
boiling  acids  with  separation  of  W0|.  Sol.  in 
boiling  H|P044-Aq  or  warm  HjC^4+Aq. 
(Anthon,  J.  pr.  9.  343.) 

-hxHtO.  Very  unstable.  (Lefort,  A.  ch. 
(5)  18.  314.) 

Iron  (ferrous)  dttungstate,  FeWsOr  (7). 

Insol.  in  HjO.  Sol.  in  hot  H|P04+Aq  or 
H,Ci04-l-Aq.  Decomp.  by  dil.  HCl-hAq  or 
by  KOH-hAq.    (Ebebnen,  C.  R.  17.  1198.) 

-f  xHjO.    Very  unstable.    (Lefort.) 

Iron     (ferrous)     ^'tungstate,      FeW|Oio+ 
4H,0  (?). 
Ppt.    Decomp.  by  cold,  more  n^idly  by 
hotHaO.    (Lefort.) 

Iron  (ferrous)  metotungstate. 

Sol.  in  H,0.     (Scheibler,  J.  pr.  88.  315.) 

Iron  (ferric)  tungstate,  basic,  FeiOi,  2W0|+ 
4Hrf). 
Sol.  in  about  50  pts.  H/).    (Lefort.) 
2Fe,03,  3WO,-|-6H/).    Sol.  in  about  300 

pts.  HjO  at  16^    (Lefort.) 

Iron  (ferric)  ^ttungstate  (7),  Feid,  4W0|+ 
4H,0-Fe,0,,  3W0,+W0,,  4H,0  (?). 
Sol.  in  HtO  without  decomp.     (Lefort.) 

Iron  (ferric)  metotungstate. 
Sol.  in  H,0.    (Scheibler,  J.  pr.  88.  273.) 

Iron  (ferrous)  manganous  tungstate,  7FeW04, 
MnW04. 
(Geuther  and  Forsberg,  A.  180.  277.) 
4FeW04,  MnW04.    (G.  and  F.) 
3FeW04,  MnW04.    Partially  sol.  in  cone. 

HCl-fAq.    (G.  andF.) 
3FeW04,  2MnW04.    (G.  and  F.) 
FeW04,   MnW04.     (Zettnow,   Pogg.  180. 

250.) 

FeW04,  2MnW04.  (G.  and  F.) 
FeW04.  7MnW04.  (G.  and  F.) 
xFeW04,  yMnW04.    Min.WolframUe.   Sol. 

in  HCl-hAq,  and  boiling  H,P04-|-Aq. 

Lantiianum  tungstate,  Lat(W04)i. 
Precipitate. 

Lantiianum  metotungstate. 
Sol.  in  H/).    (Scheibler.) 

Lantiianum  stiver  tuigstate. 
See  Lantlianicotungstate,  sflver. 

Lantiianum  sodium  tungstate,  NatLat(W04)7. 

Insol.  in  HsO.  Slowly  sol.  in  dil.  acids. 
Sol.  in  HCl+Aq. 

La4Na4(W04)t.  As  ^  ^above^pic^rngbom. 
Bull.  Soc.  (2)  42.  2,r''''^y^^^S^ 
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Lead  tungstate,  PbWOi. 

I 
KOH+Aq.     Decorop.   by  hot 


Insol.  in  HjO  or  cold  HNOi+Aq.    Sol.  in 
^q.     Decorop.   by  hot  HNO|-|-Aq. 
(Anthon,  J.  pr.  9.  342.) 


Soi.   in  about  4000  pts.  H,0.     (Lefort.) 
Min.  ScheeleniU,  StdziU.    fiol.  in  KOHH- 

Aq;  decomp.  by  HNOi. 
Absolutely  insol.  in  NH4N0i+Aq.    (Smith 

and  Bradbury,  B.  24.  2930.) 

Lead  ditungstate,  PbW,07+2H,0  (?). 
Sol.  in  about  80  pts.  H,0  at  IS**.    (Lefort.) 

Lead  (rttungstate,  PbW,Oio+2H,0  (?). 
Ppt.    (Lefort.) 

Lead  metotungstate,  PbW40i,+6H,0. 

SI.  sol.  in  cold,  more  in  hot  HtO.  Sol.  in 
hot  HNOi+Aq.    (Scheibler,  J.  pr.  83.  318.) 

Lead  parotungstate,  PbiWyOii. 

Insol.  in  HA  dil-  HNO,-|-Aq,  (NH4),W04 
4-Aq,  or  Pb(N03)s-l-Aq.  Sol.  in  NaOH-f 
Aq  or  boiling  HJ>04-|-Aq.    (Lotz,  A.  91.  49.) 

Lead  sodium  parotungstate,  PbO,   4NasO, 
12WO,+28H,0. 

(Gonaalea.) 

Lithium  tongstate,  LisW04. 

Rather  easily  sol.  in  HjO.    (Gmelin.) 

Lithium  metotungstate,  LisW40u. 

Insol.  in  H,0.    (Knorre,  J.  pr.  (2)  27.  94.) 
-hxHtO.    Syrup.    (Scheibler.) 

Lithium   poratungsUte,   LiioWM04i +33HjO 
(or  LuW70,4+19H,0). 
According  to  Scheibler,  more  sol.  than  the 
para tungstates  of  the  other  alkali  metals. 

Lithium  tungstate  tungsten  oxide,  LisW^Ou. 

Lithium  bronze.    Insol.  in  H|0. 

Lithium  potassium  tungstate  tungsten  oxide, 
LisWftOu,  3K,W40i,. 
Lithium  potassium  bronze.     Insol.  in  H2O. 
(Feit,  B.  21.  135.) 

Lithium  sodium  tungstate,  LisW04+3HsO, 
3(Na,W04+3HiO). 
(Traube,  N.  Jahrb.  Miner,  1894,  I.  190.) 

Magnesium  tungstate,  MgW04. 

Anhydrous.  Insol.  in  HiO.  Gradually  de- 
comp. by  boiling  cone.  HNOa+Aq.  (Geuther 
and  Forsberg.  A.  120.  272.) 

+3HjO.  Very  sol.  in  HiO;  nearly  insol. 
in  alcohol.    (Lefort,  A.  ch.  (5)  18.  329.) 

-|-7H,0.  Slowly  sol.  in  cold,  very  easily  in 
hot  H,0.    (Ullik,  W.  A.  B.  86.  2.  152.) 


Magnesium  ditungstate,  MgW,07+8H/)  (?). 
Sol.  in  about  100  pts.  H,0.    (Lefort.) 

Magnesium  tritungstate,  MgW|Oi«+4HsO(?). 
Easily  sol.  in  H^  with  gradual  decomp. 
(Lefort.) 

Magnesium  me'atungstate,  MgW/)ii+8HA 
Sol.  in  H/).    (Scheibler.) 

Magnesium     paratungstate,      MgiW70t4+ 
24H,0. 
Very  diflBcultly  sol.  in  cold,  somewhat  sol. 
in  hot  H,0.    (Knorre,  B.  19.  825.) 

Magnesium  potsssium  tungstate,  MgW04, 
K,W04. 
+2H/).    Very  si.  sol.  in  H/).    aHik.) 
-|-6H,0.    Precipitate. 

Magnesium  Dotassium  poratungstate, 
5(ViK,0,  V.MgO),  12WO,+24H,0. 
Insol.  in  cold,  sol.  in  hot  H|0.     (Hallo- 
peau,  C.  R.  1898, 127.  621.) 

Magnesium  sodium  parotungstate,   3MgO, 
3Na,0,  14WO,+33H,0. 
Nearly  insol.   in   HjO.     (Knorre,   B.  19. 

825.) 

Manganous  tungstate,  MnW04. 

Min.  Hubnerile.  Partially  sol.  in  HC1+ 
Aq. 

-|-2HtO.  Insol.  in  HjO;  sol.  in  warm 
H1PO4  and  H2C,04-l-Aq;  si.  sol.  in  HC,HA 
-f  Aq.    Insol.  in  cold  HCl-hAq.    (Anthon.) 

-I-H^.  Sol.  in  about  2500  pts.  H/)  at 
15^    (Lefort.) 

Manganous  ditungsUte,  MnW,07+3H,0  (?). 
Sol.  in  about  450  pts.  H,0  at  15**.    (Lefort, 
A.  ch.  (5)  18.  333.) 

Manganous  ^n'tungstate,  MnWiOio+5HsO(T). 
Decomp.    by    H/)    into    MnWjOr    and 
MnW40„.    (Lefort,  A.  ch.  (5)  17.  480.) 

Manganous  metatungstate,  MnW40ii+ 
lOHiO. 
Very  sol.  in  H,0.    (Wyrouboflf,  Bull.  Soc. 
Min.  1892,  16.  82.) 

lous  parotungstate,  5MnO,  12W0i+ 


Manganous 
34H,0. 


(Gon«ale«,  J.  pr.  (2)  88.  44.) 

Mn,W70j4'l-llH,0.  When  recently  pptd., 
sol.  in  a  small  amt.  of  HsO  acidulated  with 
HNO,.    (Lota.) 

»^U8ium_  tangstate,    2MdO, 
(HaUqpeau. 


Manganous    potassium    tu 
3KA  12WO,+16H,0. 
Completely   insol.   in   HjO 
Bull.  ^-'*  '°"°   (3)19.965.) 
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Manniums  sodioin  paratttngstate,  SNaiO, 
3MnO,  14WO,+36H,0. 
Sol.  in  H/).    (Knorre,  B.  19.  826.) 

Mansanic  sodium  tungstate. 
See  Pennanganotniigstatey  sodium. 

Mercurous  tungstate,  HgsWOi. 

Insol.  in  HsO.    (Anthon.) 

Impossible  to  obtain  pure,  as  it  is  decomp. 
into — 

2Hg/),  3WOi+8H/).  Sol.  in  100  pts. 
H^  at  15**.    (Lefort.) 

Mercurous  metotungstate,  HgsWiOuH- 
25H,0. 
Ppt.    (Scheibler,  J.  pr.  83.  319.) 

Mercuric  tungstate,  HgWOi. 
SI.  sol.  in  HsO  and  very  unstable.    (Lefort, 

A.  ch.  (5)  1«.  356.) 
3HgO,  2W0,.    Insol.  in  H/).     (Anthon.) 
2HgO,  3W0i.     Insol.  in  H/).     (Anthon.) 
3HgO,  5WO,+5H,0.     Sol.  in  about  250 

pte.  HjO  at  15^    (Lefort.) 
2HgO,  5W0i-f  7H2O.    Decomp.  by  hot  or 

coWHA    (Lefort,  C.  R.  88.  798.) 

Mercuric  tritungstate,  HgWaOit+7H«0  (7). 

Sol.  in  about  120  pts.  H/)  at  IS**.  (Lefort, 
A.  ch.  (5)  18.  360.) 

Molybdenum  tungstate. 

EasUy  sol.  in  H/).  Insol.  in  NH4CH-Aq 
or  in  alcohol  of  0.87  sp.  gr.    (Berxelius.) 

Neodymium  tungstate,  Ndi(W04)t. 

Very  si.  sol.  in  HjO.  1  pt.  is  sol.  in  52630 
pts.  H^  at  22°;  59580  pts.  at  65**;  66040  pts. 
at  98**.  (Hitchcock,  J.  Am.  Chem.  Soc.  1895, 
17.  532.) 

Nickel  tungstate,  NiWOi. 

+3HjO.  Sol.  in  about  1000  pt«.H,0  at  15^ 
(Lefort.) 

-I-6H/).  Insol.  in  HiO  or  H,C/)4+Aq. 
Sol.  in  boiling  H,P04-|-Aq,  HC,H,0,+Aq,  or 
in  warm  NH40H-|-Aq.     (Anthon.) 

Nickel  ditungstate,  NiW,07+5H,0  (?). 
Sol.  in  about  250  pts.  H/).    (Lefort.) 

Nickel  (ritungstate,  NiW,Oio+4H,0  (?). 

Sol.  in  HjO.  Pptd.  by  alcohol.  Decomp. 
by  cold  or  warm  H2O  after  above  pptn.  (Le- 
fort.) 

Nickel  metotungstate,  NiW40is+8H,0. 
Sol.  in  H,0.    (Scheibler,  J.  pr.  83. 273.) 

ilickel  paratungstate,  Ni,WTO,4+14H,0. 

Insol.  in  HaO.  SI.  sol.  in  H,C204+Aq. 
Completely  sol.  in  warm  H»P04  or  HCjH|0t4- 
Aq.     (Anthon.) 


Potassium  tungstate,  KsW04. 

Anhydrous.  Rather  deliquescent.  Easily 
sol.  in  HtO. 

-hH/).  Easily  sol.  in  H/).  Insol.  in 
alcohol. 

-|-2HjO.  Very  sol.  in  HjO  with  absorption 
of  heat. 

1  pt.  dissolves  in  1.94  pts.  cold,  and  0.66 
pt.  boiling  HsO.  Alcohol  does  not  mix  with 
cone.  aq.  solution,  but  slowly  separates  out 
the  salt  from  it.  Acids,  even  HsSOi,  HCsHsOi 
or  HjCj04,  separate  out  W0»  from  solution. 
(Riche,  A.  ch.  (3)  60.  45.) 

Potassium  ditungstate,  KtW,07+2H«0. 

Sol.  in  about  8  pts.  HsO  at  15**,  but  on  heat- 
ing is  converted  into — 

-|-3H,0.  100  pts.  HsO  dissolve  only  2-3 
pts.  at  15**.    (Lefort,  A.  ch.  (5)  9.  102.) 

Potassium  /rttungstate,  KtWaOio+2HsO. 

Sol.  in  5-6  pte.  HsO  at  15^  Can  be  re- 
cryst.  from  hot  HsO.  (Lefort,  A.  ch.  (5)  9. 
105.) 

Potassium  m^totungstate,  KsW40ii-h5HtO. 

Not   efflorescent.      Easily    sol.    in    HjO. 
(Marimac) 
(K4WsO,7+8HsO  of  Margueritte.) 
-I-8H1O.    Extremely  efflorescent.    (Scheib- 
ler.) 

Potassium  octotungstate,  KtW|Os». 
Insol.  in  H,0.    (Knorre,  J.  pr.  (2)  27.  49.) 

Potassium  tungstate,  K|Wi(^i4+9Hs0- 
4K,0,  10WO,-h9H,O. 

Properties  resemble  the  paratungstate. 
(Gibbs.  Proc.  Am.  Acad.  18.  11.) 

+8HsO=K4W60i7-|-4Hrf).  Sol.  in  15  pte. 
HsO  at  15**,  but  decomposed  by  heating  mto 
KsWsOt  and  K,W,Oio.  (Lefort,  A.  ch.  (5)  9. 
104.) 

K10W14O47.  Very  difficulty  sol.  in  cold, 
appreciably  sol.^  in  hot  HsO,  probably  with 
decomposition.  '  (Knorre.) 

Potassium  paratungsUte,  K10W1SO41+IIH2O 
(or  K«W70,4-|-6H«0,  according  to  Lotz 
and  Scheibler.) 

Much  more  sol.  in  hot  than  cold  HtO.     (Anthon.) 
Sol.  in  100  pu.  HiO  at  16*,  in  8.5  pt«.  at  100".     (An- 
thon.) 

Sol.  in  46.5  pts.  cold,  and  15.15  pts.  boiling  H>0. 
(Riche.) 

By  shaking  the  crystals  several  days  at 
20°,  1  pt.  dissolves  in  71  pte.  H,0.  If  the 
salt  is  treated  with  boiling  water,  more  goes 
into  solution  the  longer  it  is  boiled,  until 
after  several  days'  boiling  1  pt.  of  the  salt 
dissolved  in  5.52  pte.  HjO  at  Ig**.  Kept  in 
a  closed  flask,  this  solution  conteined  after 
26  davs  1  pt.  of  salt  to  11.9  pte.  H,0;  after 
153  days,  1  pt.  of  salt  to  15.6  pte.  HiO;  after 
334  days,  1  pt.  oT  salt  to  15.6  pte.  H/).    In- 
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Potassium  sodium  tungstate,  KsWOi, 
2Na2WO<+14H,0. 

Easily  sol.  in  hot  and  cold  H2O.  (Ullik, 
W.  A.  B.  66.  2. 150.) 

Deliquescent.  Sol.  in  1  pt.  cold,  and  J^  pt. 
hot  H,0.     (Anthon.) 

Potassium  sodium  pamtuogstate,  NaiO, 
4K2O,  12WO,+16H,0. 

80I .  in  H jO .    ( Marignac. ) 

ViiNa,0,  ViiKiO,  12WO.-|-25H,0.  Sol.  in 
HiO.    (Marignac.) 


Potassium    strontium 


issium    strontium    tungstat6 
oxide,  5K,W40i,,  SrW40if. 
(Engels,  Z.  anorg.  1903,  87.  143 


tungsten 


1.) 


Potassium  uranous  tungstate.  . 
See  Uranosotungstate,  potassium. 

Potassium  zirconium  tungstate. 
See  Zirconotungstate,  potassium. 

Potassium  tungstate  tungsten  oxide,  KsW04, 
W,0,. 

Potassium  tungsten  bronze.  (Scheibler,  J. 
pr.  83.  321.) 

Formula  is  KtWiOn.  Not  attacked  by 
acids,  and  only  very  si.  by  alkalies.  (Knorre, 
J.  pr.  (2)  27.  49.) 

KtW04,  4WO1.  Not  attacked  by  acids, 
even  HF,  or  by  alkalies +Aq.  Insol.  in 
alcohol.  •  (Zettnow,  Pogg,  180.  262.) 

Does  not  exist.    (Knorre.) 

Potassium  sodium  tungstate  tungsten  oxide, 
5K,W40if+2Na4W»Oi». 

Potassium  sodium  tungsten  bronze.  Prop- 
erties as  potassium  bronze. 

3K,W40i2,  2Na,WaOi.  As  above.  (Knorre, 
J.  pr.  (2)  27.  49.) 

Praseodymium  tungstate,  Prt(W04)i. 

Very  si.  sol.  in  HjO. 

Insol.  in  HiO  at  20**;  at  75^  1  pt.  is  sol.  in 
23,300  pte.  HtO.  (Hitchcock,  J.  Am.  Chem. 
Soc.  1895,  17.  629.) 

Rubidium  metotungstate,  Rb,0,  4W0i+ 
8H,0. 

Sol.  in  about  10  pts.  cold  HjO. 

Moderately  sol.  in  warm  HjO.  (Wyrou- 
boff,  Bull.  Soc.  Min.  1892,  18.  69.) 

Rubidium  pen/atungstate,  RbtW^Oie. 

Almost  insol.  in  hot  HjO.  When  finely 
powdered,  it  is  sol.  in  alkali  carbonates 4-Aq. 
(Schaeffer,  Z.  anorg.  1904,  88.  163.) 

Rubidium  octotungstate,  RbtW|Ot». 

Insol.  in  HjO,  acids,  and  alkalies.  (Schaef- 
fer, Z  anorg.  1934.  88.  103.) 


Rubidium  poratungstate,  5RbiO,  12WOt4' 
I8H1O. 
Very  si.  sol.  in  HjO.    (Schaeffer,  Z.  anorg. 
1904,  88.  173.) 

Samarium  metotungstate,  Sm^Os,  12W0|+ 
36Hrf). 

Easily  sol.  in  H,0.    (Cleve.) 

Samarium  sodium  tungstate,  Na«SQi4(W04)t. 
Insol.  in  HjO.     Slowly  sol.  in  dil.  adds, 
easily  in  cone.  HCl-hAq.     (HOgbom,  Bull. 
Soc.  (2)  42.' 2.) 

Silver  (argentous)  tungstate,  Ag40,  2W0|. 

HNGi-hAq  separates  W0i.  KOH+Aq 
dissolves  out  WOi  and  separates  Ajg/). 
(W6hler  and  Rautenberg.  A.  114.  120.) 

Does  not  exist.    (Muthmann,  B.  20.  983.) 

Silver  tungstate,  AgtWO^. 

Sol.  in  about  2000  pts.  H,0  at  15**.  EasUy 
decomp.  by  NaCl+Aq  or  BNOi+Aq. 
(Lefort.) 

Ae^WjOr.  Insol.  in  HtO.  Nearly  insol.  in 
HCjHiOj  or  HiP04+Aq.  More  sol.  in 
KOH,  NH40H-hAq,  or  H,C/)|-|-Aq.  (An- 
thoujj.  pr.  9.  347.) 

+H,G.  Sol.  in  about  5000  pts.  H|0  at 
15^    (Lefort.) 

Silver  iTietotungstate,  AgsW40ii+3HsO. 
SI.  sol.  in  H,0.    (Scheibler,  J.  pr.  88.  318.) 
Nearlv   insol.   in   H^.      (Rosenheim,  Z. 

anorg.  1911,  69.  250.) 

Silver  porotungstate,  AgioWis04i +8H1O. 
(Gonzalez,  J.  pr.  (2)  86.  44.) 

Silver  tungstate  ammonia,  AgsW04,  4NHt. 

Sol.  in  HjO  with  rapid  deoomp.  (Wid- 
mann,  Bull.  Soc.  (2)  20.  64.) 

Sodium  tungstate,  NatW04+2Hi0. 

Sol.  in  4  pts.  cold,  and  2  pts.  boiling  Rfi. 
(Vauquelin  and  Hecht.) 

Sol.  in  1.1  pts.  cold,  and  0.5  pt.  boiling  Rfi. 
(Anthon.) 

Sol.  in  2.44  pts.  H,0  at  0**;  1.81  pts.  at 
15°;O.81pt.atlO0^    (Riche.) 

Solubility  in  HjO  at  t*. 


MolLOl 

f 

%  N«tWO« 

M0I8.H1O 
to  1  mol. 

anhvdroos 

N«iWO« 

100  mob. 

-3.6 

41.67 

22.87 

4.37 

+0.5 

41.73 

22.80 

4.39 

21.0 

42.27 

22.30 

4.48 

43.5 

43.98 

20.80 

4.81 

80.5 

47.65 

17.95 

5.57  . 

100.0 

49.31 

16.79 

5.96 

(Funk,  B.  1900,  88.  3701.) 
See  also  -f  10H,O.  ^y  ^OOglC 
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Sp.  gr.  of  NatW04+Aq  at  24.5**  contaming: 

5  10  15  %  Na,W04+2H,0, 

1.036       1.075       1.119  _^     _^ 

20  25  30  %  Na,W04+2H,0, 

1.166        1.215       1.274  ^        _^ 

36  40  44  %  Na,W0«+2H,0. 

1.349        1.430       1.492 

(Fran»,  J.  pr.  (2)  4,  238.) 


Sp.  gr.  of  Na,W04+Aq  at  25^ 


Sp.  sr.  at  20° 


1.02016 
1.03915 
1.04292 
1.05831 
1.07449 
1.08209 
1.09687 
1.12114 
1.13036 
1.14392 
1.16896 
1.19154 
1.19938 
1.20787 
1.21720 
1.25041 
1.25083 
1.26234 
1.28143 
1.33993 
1.38826 
1.41072 
1.47193 
1.48481 
1.48595 


Per  cent  N««W04 


2.21 

4.26 

4.59 

6.25 

7.83 

8.61 

10.08 

12.30 

13.16 

14.44 

16.56 

18.52 

19.10 

19.74 

20.59 

23.16 

23.30 

24.05 

25.46 

29.50 

32.68 

33.91 

37.30 

38.20 

38.43 


Per  cent 
NajWO«.2HiO 


2.48 

4.78 

5.15 

7.01 

8.79 

9.66 

11.31 

13.81 

14.77 

16.21 

18.62 

20.79 

21.44 

22.16 

23.11 

25.99 

26.15 

27.00 

28,58 

33.11 

36.68 

38.06 

41.87 

42.87 

43.14 


(Pawlewski,  B.  1900,  33.  1224.) 


Na,W04+Aq  is  pptd.  by  HCl,  HNO.,  or 
H,S04-HAq,  but  not  by  H,SO,,  HI,  HON, 
oxalic,  or  tartaric  acids -pAq,  but  pptn.  by  the 
former  acids  is  not  preventepl  by  presence  of 
the  latter,  but  when  heated  with  HCiHiQj-f 
Aq,  or  in  presence  of  H»P04-l-Aq,  mineral 
acids  c&uae  no  ppt.     (Zettnow,  Fogg,  180. 

Much  more  sol.  in  HiOj  than  in  HtO. 
(KcUner,  Dissert,  1909.)  ^  ^.      ^      ^^ 

SI  sol.  in  liquid  NH|.  (Franklm,  Am.  Ch. 
J.  1898,  20.  829.)  ,       ^      .    ,ox  «. 

Insol.  in  alcohol.  (Riche,  A.  ch.  (3)  OO. 
52.) 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

+10H,0. 


Solubility  in  H«0  at  f*. 


-5. 
-4.0 
-3.5 
-2.0 
0.0 
+3.0 
+5.0 


NaiW04 


30.60 
31.87 
32.98 
34.52 
36.54 
39.20 
41.02 


Mols.  HsO 
to  1  mol. 
NajWOi 


37.04 
34.92 
33.19 
30.90 
28.37 
25.33 
23.48 


Mols.  anhy- 
drous salt  to 
100  mola.  HtO 


2.70 
2.86 
3.01 
3.23 
3.52 
3.95 
4.26 


(Funk,  B.  1900,  33.  3701.) 

Sodium  ditniigstate,  NatWsOr. 

Sol.  in  HjO  by  heating  several  hours  ifi 
13O-150^    (Knorre,  J.  pr.  (2)  27.  80.) 

+6H/).  Sol.  in  13  pts.  H,0  at  15^  (Le- 
fort,  C.  R.  88.  798.) 

Sodium  (ntniigstate,  NaiW|Oio+4HtO. 

Sol.  in  1  pt.  HsO.  Decomp.  on  standing 
into  sol.  <e(r(2tungstate  and  insol.  ditung- 
state.    (Lefort,  C.  R.  8a  798.) 

NeitHer  this  nor  the  other  ^ntim^tates  of 
Lefort  exist,  according  to  Knorre  (J.  pr.  (2) 
27.  49.) 

Sodium  m^totungstate,  NaiW40ii. 

Anhydrous.    Insol.  in  HiO. 

+IOH1O.  Sol.  at  13*  in  0.935  pt.  H,0  to 
form  a  solution  of  3.02  sp.  gr.    (Scheibler.) 

Sol.  at  19°  in  0.195  pt.  H,0.     (Forcher.) 

Precipitated  by  alcohol. 

Sodium  pentotungstate,  NatWaOie. 

SI.  sol.  in  H/)  bv  heating  3  hours  at  150**. 
(Knorre,  J.  pr.  (2)*27.  49.) 

Sodium  octotungstate,  NatWaOss. 

Insol.  in  HjO.  Very  difficultly  attacked 
by  acids  and  alkalies.    (Knorre.) 

+  12HtO.  Easily  sol.  in  cold  HjO,  and  can 
be  recryst.  without  decomp.  (Ullik,  W .  A.  B. 
66,  2.  157.) 

3NatO,  8W0, + 17H,0.     Very  efflorescent. 

Very  sol.  in  hot  H/).  (Wells,  J.  Am. 
Chem.  Soc.  1907,  29.  112.) 

Sodium  tungBtate,  NacWrOtr  (?). 

+  16H,0  (?).  (Marignac,  A.  ch.  (3)  69. 
51.) 

+21HtO  (?).  Much  more  sol.  and  much 
more  rapidly  than  the  paratungstate.  (Ma- 
rignac.) 

Na4W,On+7H,0(?).  Mixture  of  NajW40ii 
and  Na,W04.    (Knorre,  J.  pr.  (2)  27.  49.) 

Na4W*Oi7+llH20.  iEfflorescent.  Sol.  in 
H,0.     (Marignac.) 

100  pts.  H,0  dissolve  16  pts.  at  15°.  (Le- 
fort, A.  ch.  (5)9.-97.) 

Formula  is  4Na/),  IOWO3+23HA  ac- 
cording to  Gibbs  (Proc.  Ak?^A^bad.  15.  5.) 
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Sodium  paratungstate,  NaioWirf)4i+21HiO. 

+25H/). 

+28H20=3Na4W70«+16H,0,  according 
to  Lots  and  Scheibler. 

Sol.  in  8  pt8.  cold  HsO  (Anthon) ;  in  12.6  pta.  at  22^. 
(Forcher). 

Sol.  in  about  12  pts.  HtO.     (Marignac.) 
The  aqueous  solution  saturated  at  35-40'' 
contained  to  1  pt.  of  the  salt,  after: 

1        12        77        227    410  days, 
at  18*       18"       18*       16**      20** 

9.26  11.26  10.92  11.90  11.74  pte.HaO. 

The  solution  saturated  by  very  long  boiling, 
after  a  part  of  the  salt  had  crystalBsed  out, 
contained,  after: 

1  2  12  days, 

0.68        0.91        2.59pt8.  Hrf)tolpt.  salt, 

72  222         405  days, 

6.88        9.76       8.80  pts.  HtO  to  1  pt.  salt. 
(Marignac.) 

Decomp.  by  boiling  with  HjO.  (Knorre, 
B.  18.  2362.) 

Sodium   strontium   paratungstate,   NasO, 
4SiO,  12WO,+29H,0. 
(Gonzalez,  J.  pr.  (2)  86.  44.) 

Sodium  strontium  tungstate  tungsten  oxide, 
5NaW*0,6,  SrWiO,,.  , 

12Na,W/)9,  SrW40„.  (Engels,  Z.  anorg. 
1903,  87.  138.) 

Sodhmi  thorium  tungstate,  Na4Th(WO«)4. 

Insol.  in  HiO.  Slowly  sol.  in  dil.  acids, 
easily  in  cone.  HCl-fAq.  (Hdzbom,  Bull. 
Soc.  (2)  42.  2.) 

Sodiumytterbium  tungstate,  YbsOi,  9NaiO, 
12W0,. 

Insol.  in  H/).    (Cleve,  Z.  anorg.  1902,  82. 
154.) 
2Yb,0,,  4Na,0,  7W0,.    Ppt.     (Cleve.) 

Sodhmi  yttrium  tungstate,  Na8Ys(W04)7. 

Insol.  in  HtO,  and  very  slowly  attacked  by 
dil.  acids.     (H6gbom,  Bull.  Soc.  (2)  42.  2.) 

Sodium  zinc  paratungstate,  NajO,  2ZnO, 
7WO,-hl5H,0. 

Difficultly  sol.  in  cold,  more  sol.  in  hot  H/3. 
(Knorre,  B.  19.  823.) 

-f21H,0.     (Knorre.) 

Sodhmi  tungsUte  tungsten  oxide,  NaiW04, 
W,0,. 

Yellow  tungsten  bronze.  Gradually  de- 
liquesces on  air.  Not  decomp.  by  any  acid, 
even  aqua  regia,  except  HF,  or  by  alkalies. 
(Wdhler,  Pogg.  2.  350.) 

Correct  formula  is  Na6W«Oi8,  according 
to  Phillip  (B.  1«.  499). 


Sol.  in  ammoniacal  silver  solution  with 
separation   of   Ag.     Easily   sol.    in   boilinf^ 
alkaline     potassium     ferricyanide+Aq. 
(PhiUip,  B.  12.  2234.) 

NaiW04,  2W,0».  Blue  tungsten  bronze. 
Not  attacked  by  acids  or  alkalies.  (Scheibler.) 

Correct  formula  is  NatW^Ou,  according 
to  PhiUip  (B.  15.  506). 

Sol.  in  ammoniacal  silver  solution  with 
separation  of  Ag. 

Na4W60u.  I^operties  as  above.  (PhOlip, 
B.  16.  499.) 

NajW  1O9.    Properties  as  above.    (Phillip.) 

Strontium  tungstate,  SrW04. 
Precipitate.    (Schultze.) 
Sol.  in  about  700  pts.  H/).    (Lefort.) 

Strontium  ditungstate,  SrWs07+3HsO  (7). 

100  ccm.  H/)  dissolve  0.35  g.  at  15''.  (Le- 
fort, A.  ch.  (5)  16.  326.) 

Strontium  tritungstate,  SrW«Oio+6HsO  (?). 
Sol.  in  HtO  with  decomp.  into  SrW^O?  and 
SrW40ii.    (Lefort,  A.  ch.  (5)  17.  477.) 

Strontium  mctotungstate,  SrW40ii+8HA 
Solubility  as  calcium  metotungstate. 

(Scheibler.) 
Extraordinarily  sol.  in  HjO.     (Wyrouboff, 

Bull.  Soc.  Min.  1892, 16.  63.) 

Stronthmi  poratungstate,  SriW70s4+16HA 
or  Sr»Wi,04i+27HjO. 
Insol.  in  cold,  si.  sol.  in  hot  HtO.    (Knorre^ 
B.  18.  327.) 

Thallous  tungsUte,  TlsW04. 

Very  si.  sol.  in  H|0.  Sol.  in  hot  NaiCOj+ 
Aq.    (Flemming,  J.  B.  1868.  250.) 

Thallous  metotungstate,  TIsWaOu+SHsO. 

Nearly  insol.'  in  HsO.  (Rosenheim,  Z. 
anorg.  1911,  69.  251.) 

Thallous  porotungstate,  5TlsO,  12W0a. 

Insol.  in  HjO. 

Sol.  in  NaiCO,H-Aq.  and  KOH+Ag. 
decomposed  bv  mineral  acids.  (Schaeffer,  Z. 
anorg.  1904,  88.  171.) 

Thallous  hydrogen  tungstate,  TIHWO4. 

Insol.  in  H,0.  Difficultly  sol.  in  NH1OH+ 
Aq.  Easily  sol.  in  boiling  alkali  carbon&ta 
or  hydrates  +Aq.     (Gettinger,  J.  B.  185i 

254.) 

Thorium  tungstate. 
Precipitate.     (Berzelius.) 
Insol.  in  HtO. 

Thi  (stannous)  tungstate,  SnW04+6H/). 

Insol.  in  HtO.  Sol.  in  oxalic  acid  and  io 
KOH+Aq.  Slowly  sol.  in  hot  HJ>04-l-Aq. 
(Anthon,  J.  pr.  9.  341.)  OOglC 
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Tin  (stannic)  tungstate,  9SnOs,  13W0|. 

Insol.  in  ammonium  tungstate+Aq.  Sol. 
in  tin  salts +Aq,  also  in  pho^horic,  oxalic, 
or  tartaric  acids-f  Aq.    (Lotz,  A.  91.  49.) 

Tungsten  tungstate,  WOt,  WOt=WtO». 
See  Tungsten  oxide,  WiOt. 

Uianoos  tongsUte,  UO,,  3WOi+6HsO. 

Decomp.  by  NaOH-f  Aq  or  HNOi+Aq. 
Sol.  in  HCl-f  Aq,  but  not  in  HjSOi.  (Ram- 
melsberg.) 

XJnaji  tungstate,  UOi,  WOi+2HsO. 

Sol.  in  about  100  pts.  H,0.  (Lefort,  C.  R. 
87.  748.) 

UO,,  3W0,-f  5H/)  (?).  Sol.  in  about  200 
pta.  H/).    (Lefort.) 

Vanadinni  tungstate. 
SI.  sol.  in  HaO. 

Ytterbium  tungstate  basic,  (YbO)sW04. 
Ppt.    (Qeve,  Z.  anorg.  1902,  82.  153.) 

Ytterbium  metatungstate,  YbtOt,   12W0|+ 
35H,0. 
Very  sol.  in  H/).    (Cleve.) 

Yttrium  tungstate,  Y,(WO0i+6HjO. 

Very  si.  sol.  in  HtO,  but  more  sol.  in 
Na,W04-|-Aq.     (Berlin.) 

Zinc  .tungstate,  ZnWOi. 

Inaol.  in  HiO.  (Geuther  and  Forsberg,  A. 
laO.  270.) 

-|-H,0.    Sol.  in  50D  pts.  H2O. 

Zinc  ditungsUte,  ZnWs07+3HiO  (?). 

Sol.  in  10  pts.  9s0  at  IS"*,  but  solution 
soon  decomposes.     (Lefort.) 

Zinc  (ntungstate,  ZnWiOio+5HsO. 

Insol.  in  boiling  HjO.  Sol.  in  ZnS04-|-Aq, 
or  Na4WsOi7+Aq.    (Gibbs.) 

Zinc  m€(atungstate,  ZnW4Oii+10H|O. 

Easily  sol.  in  HsO.  Loses  crystal  HjO  by 
ignition,  and  becomes  insol.  in  HtO.  (Scheib- 
ler,  J.  pr.  88.  273.) 

-f-8HtO.  More  sol.  in  HjO  than  mag- 
nesiiim  comp.  (Wyrouboflf,  Bull.  Soc.  Min. 
1892,  18.  72.) 

Zinc  tungstate,  Zn4WidOi4+18HsO«4ZnO, 
10WO,+18H,O. 

Insol.  in  HjO.  Sol.  in  excess  of  zinc  sul- 
phate or  of  sodium  tungstate+Aq.  (Gibbs, 
Proc.  Am.  Acad.  18.  14.) 

+29H/).    (Gibbs.) 

Zinc  pomtungstate,  5ZnO,  12W0|+37H|0. 
(Gonzalez,  J.  pr.  (2)  88.  44.) 


Zinc  tungstate,   ZntWt207t+66H,0»9ZnO, 
22WO,+6eH,0. 
Insol.  in  H/).    (Gibbs.) 

Zinc  tunjptate  [ammonia,  ZnWOi,  4NH|+ 

Decomp.  in  the  air.  (Briggs,  Chem.  Soc. 
1904,  88.  677.) 

Periungstic  acid. 
See  Pertungstic  acid. 

Tungstoarsenic  acid. 
See  Arseniotungstic  add. 

Tungstoboric  acid. 
See  Borotungstic  add. 

Tungstocyanhydric    acid,    H4W(CN)t+ 

Hydroscopic. 

Sol.  in  HsO  and  abs.  alcoHol.  Insol.  in 
ether,  benzene  etc.  (Olsson,  Z.  anorg.  1914, 
88.  71.) 

Ammonium  tungstocyanlde,  (NH4)4W(CN)«. 

Easily  sol.  in  HsO.  Aqueous  solution  de- 
comp. slowly. 

Insol.  in  organic  solvents.  (Olsson,  Z. 
anorg.  1914,  88.  62.) 

Cadmium     tungstocyanlde,     Cd3W(CN)s+ 
8H,0. 
Nearly  insol.  in  H,0.    SI.  sol.  in  dil.  HCl. 
Sol.  in  cone.  NH40H-|-Aq.    Insol.  in  organic 
solvents.    (Olsson,  Z.  anorg.  1914,  88.  68.) 

CflBsium  tungstocyanlde,  C84W(CN)8. 

Easily  sol.  in  H^O  forming  stable  solutions. 

Insol.  in  alcohol  and  other  organic  solvents 
(Olsson.) 

Caldum  tungstocyanlde,  CaiW(CN)i+8HsO. 

Easily  sol.  in  HtO.    Aqueous  solution  de- 
comp. slowly. 
Insol.  in  organic  solvents.    (Olsson.) 

Lead  tungstocyanide,  PbjW(CN)8-|-4H,0. 

Sol.  in  HtO.  Solution  decomp.  after  short 
time. 

Insol.  in  organic  solvents.    (Olsson.) 

Magnesium  tungstocyanide,  MgtW(CN)s+ 
6H,0. 

Easily  sol.  in  HtO.  Aqueous  solution 
decomp.  on  heating. 

Insol.  in  organic  solvents.    (Olsson.) 

Manganous  tungstocyanide,  'Mn8W(CN)i+ 
8H,0. 
Insol.  in  HtO  and  in  acids. 
Insol.  in  organic  solvents.     (Olsson.) 
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Potasdum  tungstocyanide,  K4W(CN)i+ 
2H,0. 

Easily  8ol.  in  HjO  from  which  it  can  be 
cryst.  10  ccm.  HjO  dissolve  13-14  g.  salt 
at  18^. 

Insol.  in  alcohol,  ether  and  other  organic 
solvents.    (Olsson.) 

Rubidium  tungstocyanide,  Rb4W(CN)i+ 
3H,0. 

Easily  sol.  in  HjO.   Can  be  cryst.  from  HiO. 
Insol.  in  alcohol  and  other  organic  solvents. 
(Olsson.) 

Silver  tungstocyanide,  Ag4W(CN)i. 
Insol.  in  H^O. 

Insol.  in  acids.    Decomp.  by  dil.  HCl. 
Sol.  in  hot  cone.  >jH40H4-Aa. 
Insol.  in  organic  solvents.    (Olsson.) 

Soditim  tungstocyanide,  Na4W(CN)8+ 
2}4H,0. 
Hydroscopic. 
Easily  sol.  in  HjO. 
Insol.  in  organic  solvents.     (Olsson.) 

Strontiuiii  tiugstocyanide,  SrsW(CN)i+ 
8H,0,  +9H«0. 

Easily  sol.  in  HjO.  Aqueous  solution  de- 
comp. on  standing. 

Insol.  in  organic  solvents.    (Olsson.) 

Thallium  tungstocyanide,  Tl4W(CN)i. 

Difficultly  sol.  in  cold  HjO,  more  sol.  in 
hot  H,0. 

Insol.  in  organic  solvents.    (Olsson.) 

Zinc  tungstocyanide,  Zn,W(CN)i-|-4HfO. 
Insol.  in  HjO,  and  adds. 
Sol.  in  cone.  NH40H-|-Aq.    (Olsson.) 

Afetotungstoiodic  acid. 

Ammonium  metatungstoiodate, 

2(NH4)iO,  2I,0»,  4WO,-|-12H,0. 
Very  si.  sol.  in  H,0.     (Chretien,  A.  ch. 
1898,  (7)  16.  431.) 

Potassium  tungstoiodate,  KtHiWIOi. 

(Blomstrand,  J.  pr.  (2)  40.  327.) 

2K,0,  2l20»,  4WO,+8H,0. 

5.13  g.  are  sol.  in  1  1.  H,0  at  16^  8.25  g. 
at  100^    (Chretien,  A.  ch.  1898,  (7)  16.  431.) 

Tungstoperiodic  acid. 

Ammonium  sodium  tungstoperiodate, 

2(NH4)fO,  Na,0,  1,07,  2WO,+16H,0. 
Ppt.    (Rosenheim,  A.  1899,  808.  64.) 

Barium  tungstoperiodate, 

SBaOTTsOT,  12WO,-|-12H,0. 
Ppt.    (Rosenheim.) 


Potassium  tungstoperiodate, 
6K,0,  Wi,  12WO,+8Hrf). 
Sol.  in  H^.    (Rosenheim.) 

Sodium  tungstoperiodate, 

SNajO,   lA,   2WO,-h4H/). 

Ppt. 

5Na,0,  1,07,  12WO,-M6H/).  Sol.  in 
H,0 .    (Rosenheim . ) 

Strontium  tungstoperiodate, 
6SiO,  1,07,  12WO,+28H/). 
Sol.  in  H/3.     (Rosenheim.) 

Tungstophosphoric  acid, 
See  Phosphotungstic  add. 

Tungstosilicic  acid, 
See  Silicotungstic  add. 

Tungstotungstic  acid. 

Litiiium     timntotungstate,     li/),     W08+ 
WO,,  3W0,. 
Insol.    in    boiling   H/)    and    cone.    HCl. 
(Hallopeau,  C.  R.  1898,  127.  514.) 

Potassium    tungstotungstate,   K/>,    WOt+ 
WO,,  3W0,. 
Insol.  in  hot  H/),  and  cone.  HCl.    (Hallo- 
peau, Bull.  Soc.  1899,  (3)  21.  267.) 

Tungstous  add. 

Sodium  tungstite,  Na,W,0». 
i^eeTungstate  tungsten  oxide,  sodium. 

Tungstovanadic  acid. 
See  Vanadiotungstic  add. 

Tungstyl  dtbromide,  WO,Br,. 

Not  decomp.  by  cold  H,0.    (Roscoe.) 

Tungstyl  tetrabromide,  W0Br4. 

Extremely  deliquescent.  Decompoees  at 
once  in  moist  air  or  with  Hrf). 

Tungstyl  bichloride,  W0,C1,. 

Not  decomp.  by  cold,  and  but  slowly  by 
boiling  H2O.    Sol.  in  alkalies  and  ammonia. 

Tungstyl  tetrachloride,  WOCI4. 

Easily  decomp.  by  H/)  or  moist  air. 

Very  sol.  in  CS,  and  S,C1,.  SI.  sol.  in  ben- 
zene. (Smith,  J.  Am.  Chem.  Soc.  1899,  H. 
1008.) 

Tungstyl  tetrofluoride,  WOF4. 

Sol.  in  H,0  with  decomp.  Very  hydro- 
scopic. 

Insol.  in  carbon  tetrachlorid§|lC 
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SI.  sol.  in  carbon  bisulphide,  dry  bensene 
and  ether. 

Easily  sol.  in  chloroform  and  absolute 
alcohol.    (Ruff,  Z.  anorg.  1907,  62.  265.) 


Ton^ 


to(rafliioride  ammonia,  2WOF4, 


Sol.  in  HjO  with  decomp. 
Insol.   in  liquid  NHi.     (Ruff,   Z.  anorg. 
1907,  62.  266.) 

Ultramarine  blue,  2NatAliSitOi,  NaiSs  (?) 
Not  attacked  by  solutions  of  alkalies  or 
NH40H-fAq.     Decomp.   by  acids  or  acid 
salts  -l-Aq.    Decomp.  by  alum+Aq. 

Ultxamarine  green,  NasAl,SisOi,  Na<S  (?). 
Decomp.  by  n^ineral  acjds.    Not  attacked 
by  alkalies.    Decomp.  by  alimi  +Aq. 

Ultramarine  white,  2NatAliSisOt,  NasS  (7). 

Uranic  acid,  H1UO4. 

Insol.  in  HiO.  Sol.  in  acids.  Very  sol.  in 
cold  dil.  HNOi+Aq.  81.  sol.  in  boiling 
NH4C1-|-Aq.  Insol.  in  KOH,  NaOH,  or 
NH40H-fAq.  Easily  sol.  in  (NHOiCO,, 
KHCOi.  ancf  NaHOOj-hAq;  less  in  K,COi+ 
Aq.     (Ebelmen.) 

Easily  sol.  in  malic  and  tartaric  acids  to 
form  complex  compds.  (Itzig,  B.  1901,  84. 
3822.) 

H4tJ0».  Insol.  in  H|0;  sol.  in  acids. 
(Ebelmen.) 

Uranates. 
Insol.  in  HsO;  sol.  in  acids. 

Ammcminm  nranate. 

SI.  sol.  in  pure  HsO;  insol.  in  HsO  contain- 
ing NH4CI  or  NH4OH. 

Sol.  in  (NH4)sC0s-f  Aq.  (Peligot,  A.  ch. 
(3)  6.  11.) 

(NH4)sO,  4UO,-f7HsO.  (Grubler,  Dis- 
sert, 1906.) 

(NH4)sO,  6UO,-|-10HsO.  Insol.  in  cold 
and  hot  HsO  and  alkalies +Aq.  Very  sol.  in 
HsS04,  HCl  and  acetic  acid  +Aq.  (^henter, 
M.  1900,  21.  235.) 

Bairam  nranate,  BaU04. 

Insol.  in  HsO.    Sol.  in  dil.  acids. 

BaUjOj.   As  above.    (Ditte,  C.  R.  96. 988.) 

BaU<Oio+4)^HsO.  Nearly  insol.  in  H,0, 
KOH-f  Aq.  and  alcohol. 

Easily  sol.  in  cold  dil.  HCl  or  HNOs  and  in 
hot  acetic  acid.    (Zehenter,  M.  1904,  26. 200.) 

BasUftOi7+8HsO.  Nearly  insol.  in  hot 
or  cold  HsO,  KOH-hAg.  and  alcohol. 

Easily  sol.  in  cold  dil.  HCl  or  HNO,  and  in 
hot  acetic  acid.    (Zehenter.) 

BajUTOsi-hllHsO.  Same  properties  as 
BaUiOie.    (Zehenter.) 


Bismntfa  nranate,  BitOt,  UOi+HiO. 
Min.  Uranosphaerite. 

Calcium  nranate,  CaU04. 

Insol.  in  HsO;  sol.  in  dil.  acids.     (Ditte, 
C.  R.  96.  988.) 
CaUsO?.    Insol.  in  HsO;  sol.  in  dil.  acids. 

(Ditte.) 

Cobalt  nranate. 

Insol.  in  H*0;  sol.  in  Pb(CsHiO,),-f  Aq. 
(Persoz,  J.  pr.  8.  216.) 

Sol.  in  HNOi+Aq;  insol.  in  KNO,4-Aq. 
(Ebelmen,  A.  ch.  (3)  6.  222.) 

Cnpric  nranate,  CuUsOt. 
Insol.  in  H,0.    (Debray,  A.  ch.  (3)  61. 461.) 

Lead  nranate,  PbU04. 

If  ignited,  very  diflBcultly  sol.  in  HCiHiOs-|- 
Aa.    (Wertheim,  J.  pr.  29.  228.) 

Insol.    in    Pb(CaHiOs)s-l-Aq.       (Persoz.) 

3PbO,  2U0,.  Sol.  in  dU.  HNOa+Aq. 
(Ditte,  A.  ch.  (6)  1.  338.) 

PbUsOio.    Insol.  in  HsO.    Sol.  in  HNO,. 

Insol.  in  KOH+Aq,  NH4OH  and  cold 
acetic  acid.  Sol.  in  hot  acetic  acid.  (Zehen- 
ter, M.  1904,  26.  216.) 

Pb4UftOit-|-4H,0.  Insol.  in  hot  or  cold 
HsO.  Sol.  in  HNO,.  Insol.  in  KOH-|-Aq, 
NH4OH,  alcohol  and  ether.  1^.  sol.  in  cola, 
more  easily  sol.  in  hot  acetic  acid.   (Zehenter.) 

Lithium  nranate,  Li8U04. 

Insol.  in  HsO,  but  decomp.  thereby.  Sol. 
in  dil.  acids. 

Magnesinm  nranate,  MgU04. 

Insol.  in  HsO.  Nearly  insol.  in  cold  HCl-f 
Aq.  Slowly  sol.  in  HCl+Aq  on  warming, 
and  more  rapidly  by  addition  of  a  little  HNO, 
+Aq.     (Ditte.) 

MgUsOr.    Ppt.    (Berzelius.) 

Neodymium  nranate,  Ndt(U,Oio)i+18HsO. 
Ppt.     (Orloflf,  Ch.  Z.  190?,  81.  1119.) 

Potassium  nranate,  KsU04  (7). 

Insol.  in  HsO:  sol.  in  dil.  acids,  etc.,  exactly 
as  NasUO*.     (Ditte.) 

KsUsOtH-OHjO.  Insol.  in  HsO.  Sol.  in 
dil.  acids,  even  acetic  acid.  (Zimmermann, 
B.  U.  440.) 

Insol.  in  KsCO,H-Aq,  but  easily  sol.  in 
alkali  hydrogen  carbonates H-Aq.  Sol.  in 
HCl-hAq.     (EbeUnen,  A.  ch.   (3)  6.  220.) 

KsO,  4UO,'|-5H,0.  (Zehenter,  M.  1900, 
21.  235.) 

KsO,  6UO,-|-6H,0.  Insol.  in  H,0. 
(Drenckmann,  Zeit.  ges.  Nat.  17.  113.) 

H-lOHsO.  Nearly  insol.  in  cold  and  hot 
HsO.  Easily  sol.  in  hot  acetic  acid,  dil.  HsS04 
HCl  and  HNO,.  Insol.  in  KOH-f  Aq,  alco- 
hol and  ether.    ((Zehenter,  M.  1900,  21.  235.) 
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Potasshim  hjdrozylamine  umiate, 
U04(NB[40)(NH/)K)  +H,0. 
SI.  sol.  in  HiO;  insol.  in  alcohol.    (HoCmann, 
A.  1899,  807.  318.) 

Rubidium  uranate,  RbU04. 
Insol.  in  H/).    (Ditte,  A.  ch.  (6)  1.  338.) 

Silver  uranate,  AgsUsOr. 

Insol.  in  HiO.  E^ily  sol.  in  acids.  (Alibe- 
goflf,  A.  288.  117.) 

Sodium  uranate,  NasUOt  (?). 

Insol.  in  HiO;  sol.  in  dil.  acids.  Sol.  in 
alkali  carbonates +Aq.     (Ditte.) 

Na,U/)7-h6H,0.  Insol.  in  H,0.  Sol.  in 
dil.  acids.    (Stolba,  Z.  anal.  8.  74.) 

Na/),  3U0a.  Insol.  in  H,0.  Easily  sol,  in 
very  dil.  acids.    (Drenckmann.) 

Na,0,  5UO»+5H,0.  Insol.  in  HA  alco- 
hol, NH4OH,  KOH-hAq.  Sol.  in  HCl,  HNO,, 
HsS04.  SI.  sol.  even  on  boiling  in  cone, 
acetic  acid.     (Zehenter,  M.  1900,  21.  235.) 

Sodium  hydrozylamine  uranate, 
U04(NH40)(NH,ONa)+H,0. 
Sol.  in  H,0.    (Hofmann,  A.  1899, 807.  319.) 
U04(NH/)Na),+6H,0.   Very  sol.  in  H,0. 

(Hofmann.) 

Strontium  uranate,  SrU04. 

Insol.  in  H|0.    Sol.  in  dil.  acids. 

SrlltOr.    As  above.    (Ditte,  C.  R.  95.  988.) 

Very  si.  sol.  in  HsO.  Sol.  in  all  acids 
especially  oxalic. 

-hH,0.  Very  si.  sol.  in  H,0.  Sol.  in  all 
acids  especially  oxalic.  (J,  C.  C.  1896,  II. 
512.) 

Thallous  uranate. 

Ppt.  (Bolton,  Am.  Chemist,  1872,  2. 
456.) 

Zinc  uranate. 

Insol.  in  H,0;  sol.  in  Pb(C«H/),),+Aq. 
(Persoz,  J.  pr.  8.  216.)  Sol.  in  HNO,+Aq; 
insol.  in  KNOs,  and  NH4N0a-hAq.  (Ebel- 
men,  A.  ch.  (3)6.221.) 

Peruranic  acid. 
See  Peruranic  acid. 

Uranium,  U. 

Not  attacked  by  HjO.  Slowly  decomp.  by 
cold  dil.  H2S04+Aq,  rapidly  on  warming. 
Easily  sol.  in  dil.  or  cone.  HCl+Aq.  Fus^ 
U  is  slightly  attacked  by  cone,  or  fuming 
HNOi,  or  cone.  HjS04.  Amorphous  U,  how- 
ever, is  easily  attacked  thereby.  Not  at- 
tacked by  acetic  acid,  KOH,  NaOH,  or 
NH40H-f-Aq.     (Zimmermann,  B.  16.  849.) 

When  finely  divided,  it  is  decomp.  by  HjO 
slowly  at  ordinary  temps,  and  rapidly  at 
100^    (Moissan,  C.  R.  1896,  122.  1091.) 


Uranium  antinumide,  UiSbt. 

Violently  attacked  by  cone.  HNOj.  (Co- 
lani,  C.  R.  1903, 187.  383.) 

Uranium  arsenide,  UsAsi. 

Violently  attacked  by  cone.  HNOi.  (O 
ani,  C.  R.  1903  187.  38^.) 

Uranium  boride,  UBs. 

Sol.  in  HNO,  and  HF.  Dejomp.  bv  fused 
alkalies.    (Wedekind,  B.  1913,  46.  1204.) 

Uranium  /nbromide,  UBra. 

Very  hygroscopic.  Sol.  in  HjO  with  hia?- 
ing.    (Ahbegoflf,  A.  288.  117.) 

Uranium  te/rabromide,  l^r4. 

Anhydrous.  Very  deliquescent.  Sol.  in 
HxO  With  hissing.    (Hermann.) 

Insol.  in  alcohol,  (v.  Unruh,  Dissert,  1909.) 

Sol.  in  acetone.  (Eidmann.  C.  C.  1899,  li. 
1014);  methyl  acetate  (Naumann,  B.  1909, 
42.  3790);  ethyl  acetate.  (Naumann,  B. 
1904,  87.  3601.) 

-|-8HsO.  Very  deliquescent,  and  sol.  in 
H.O.     (Rammelsberg.) 

Uranium  carbide,  Ud. 

(Ruff  and  Heinzelmann,  Z.  anorg.  1911, 
71.  72.) 

Attacked  slowly  by  HiO.  Slowly  attacked 
bv  cold  dil.  HCl,  H,S04  or  HNO,-f-Aq. 
Cone,  acids,  except  HNO»,  react  si.  in  the 
cold,  violently  on  heating.  (Moissan,  Bull. 
Soc.  1897,  (3)  17.  12.) 

Sol.  in  fused  KNO.  and  KQO.;  soL  in  dil 
acids  in  the  cold  and  in  cone,  acids  on  heating; 
decomp.  by  H/).  (Moissan,  C.  R.  1896, 
122.  276.) 

Uranium  /nchloride,  UCU. 
Very  sol.  in  HsO.    (Peligot.) 
Very  unstable.     (Zimmermann.) 
Very  hygroscopic.     Sol.  in  HfO  with  de- 
comp.    Sol.  in  cone.  HCl  and  solution  is 
mucn  more  stable  than  aqueous  one.    (Roeen- 
heim  and  Loebet,  Z.  anorg.  1908,  CT.  234.) 

Uranium    tetrachloride,    UCU. 

Anhydrous.    Extremely  deliquescent. 

Sol.  in  HiO  with  evolution  of  heat.  De- 
comp. on  boiling.  Sol.  in  NH4C1-|-Aq  with- 
out decomp. 

HCl  increases  its  solubility  in  HjO.  (Ak)v, 
Dissert.  1901.) 

Sol.  in  alcohol,  acetone,  acetic  ether,  ben- 
zoic ether.  Insol.  in  ether,  CHOI  and 
CeH*.     (Loebel.) 

Sol.  in  ethyl  acetate.  (Naumann,  B.  1904, 
87.  3601.) 

Uranium  peniachloride,  UCU. 

Deliquescent.  Sol.  in  HjO  with  evohiti<Hi 
of  heat  and  decomposition.     (Roscoe,  B.  7. 
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Sol.  in  acetic  acid,  acetic  ether,  bensalde- 
hyde,  glycerine,  b^isyl  alcohol  (trace), 
nitrobeDsene  (traoe),  xylidine  and  p-toluidine 
(on  warming). 

Inaol.  in  aniline,  li^^in,  pyridine,  quinoUne, 
thioethyl  ether,  thioamyi  ether  and  CSs 
(Pimmer,  Dissert.  1904.) 

Sol.  in  aba.  alcohol.  Insol.  in  ether,  CA, 
nitrobenzene,  ethylene  bromide.  SI.  sol. 
in  ecu  and  CHCl».  Sol.  in  benzoic  ether, 
acetone  and  trichloracetic  add.  Best  solvents 
are  ethyl  acetate  and  benzonitrile.  Sol.  in 
many  or^nic  compounds  containing  oxygen. 
(Loebel,  Dissert.  1907.) 

Uruiiiim  diflnoride,  UFs+2HsO. 

Ppt  (Giolitti  and  Agamennone,  C.  C. 
1906,  I.  1130.) 

Unmiam  fotroflnoride,  UF4. 

Insol.  in  HiO.  Very  si.  sol.  in  dil.  acids. 
Sol.  in  hot  cone.  HjSO*,  and  slowly  in  warm 
cone.  HNO,-hAq.    (Bolton,  J.  B.  1866.  209.) 

Unmiam  Aexoflttoride,  UFe. 

Very  sol.  in  H,0.  (Ditte,  A.  ch.  (6)  1. 
339.) 

Fumes  in  tiie  air. 

Very  hydroscopic;  sol.  in  HjO.  (Ruflf,  B. 
1909,  42.  495  ) 

Very  hygrossopic.  Sol.  in  HiO.  Nearly 
insol.  in  CSs.  Insol.  in  paraffine  oil.  Sol.  in 
symmetrical  tetrachlorethane  (best  solvent), 
CHCU,  CCI4  and  nitrobenzene,  (v.  Unruh, 
Diasert.  1909.) 

Decomp.    by    HjO,    alcohol    and    ether. 

Nearly  insol.  in  CSt. 

Sol.  in  CHCls,  ecu,  nit  obenzene  and 
CiHjCU.     (Ruff,   Z.   anorg.    1911,  72.   81.) 

nnmiam  hydrogen  fluoride,  UFe,  8HF  (?). 
Sol  in  H/).    (Ditte.) 
Is  UO,F,,  HF+H,0.    (Smithells  ) 

Unmous  hydroxide,  UOs,  xHfi. 

Easily  sol.  in  dil.  acids. 

Insol.  in  alkali  hydrates  and  carbonates 
-hAa.     (Berzelius.) 

Sol.  in  alkali  carbonates +Aq.    (Rammels- 

I?(OH)4.  Sol.  in  dU.  acids.  (Aloy,  Bull. 
Soc.  1899,  (3)  21.  613.) 

Uranounuiic  hydroxide,  UtOs,  6HsO  (?). 

Easily  sol.  in  acids. 

Decomp.  by  (NH4)sC0»+Aq,  which  dis- 
solves out  UOi.    (Berzelius.) 

Unuiic  hydroxide. 
See  Unmic  add. 

Uranium  fetrcdodide,  UI4. 
Sol.  in  H/).    (Guichard,  C.  R.  1907,  146. 

921.) 


Uranium  iodide. 

Sol.  in  ethyl  acetate..  (Naumann,  B.  1904 
37.  3601.) 

nnmium  nitride,  UtNe. 

(Colani,  C.  R.  1903,  187.  383.) 

Uranium  8ti6oxide,  UO  (?). 

(Guyard,  Bull.  Soc.  (2)  1.  89.) 

Does  not  exist.  (Zimmermann,  A.  218. 
301.) 

U/)i(?).  Ppt.  Decomp.  by  H,0  and  in 
the  air.     (Peligot.) 

Uranium  dioxide  (Unmous  oxide),  UOt. 

Insol.  in  dil.  HCl  or  HjSOi+Aq. 

Sol.  in  cone.  H1SO4,  and  easily  in  HNO1+ 
Aa.    (Peligot.) 

Insol.  in  NH4C1+Aq.    (Rose.) 

Only  si.  sol.  in  HsS04,  but  a  considerable 
amount  is  conrverted  into  the  sulphate  which 
is  nearly  insol.  in  HsS04. 

Slowty  sol.  in  HCl,  the  amount  dissolved 
in  a  given  time  varying  widely  with  the 
method  of  preparation  of  the  oxide.  (Colani, 
C.  R.  1912,,  165.  1251.) 

SI.  more  sol.  in  HNOs  than  in  aqua  regia. 
(Raynaud,  Bull.  Soc.  1912.  (4)  11.  802.) 

Very-  sol.  in  cone.  HNOj;  less  sol.  in  dil. 
HNOs.  1  gram  is  sol.  in  3100  grams  HCl 
(1.17)  at  U"";  4650  grams  HBr(1.52)  at  17**; 
2200  grams  H,S04(1.79)  at  17**:  12.000  grams 
acetic  acid  at  19**.  (Raynaud,  C.  R.  1911, 
168.  1481.) 

SI.  attacked  by  liquid  NH».  (CJore,  Am. 
Ch.  J.  1898,  20.  830.) 

Min.  ifraninUe,  Easily  sol.  in  warm 
HNOa-f  Aq.    Not  attacked  by  HCl+Aq. 

Uranium  ^rtoxide  (Uranic  oxide),  U0|. 

Sol.  in  HNO,-hAq.    (Peligot.) 

Insol.  in  boiling  K  tartrate  -f  Aq.  (Kah- 
lenber^  and  Hillyer,  Am.  Ch.  J.  1894, 16. 102.) 

Sol.  m  oleic  acid.  (Gibbons,  Arch.  Pharm. 
1883,  221.  621.) 

See  Uranic  add. 

Uranium  (e.'roxide,  UO4. 

Decomp.  by  HCl+Aq.  (Fairlev,  Chem. 
Soc.  81.  133.) 

-I-2H1O.      Very    hygroscopic.      (Zimmer- 

-hSH/). 

Uranium  pentoxide,  UtOi. 

Sol.  in  acids.    (Peligot.) 

Mixture  of  UO»  and  UiOg.  (Rammels- 
berg,  Pogg.  69.  5.) 

Mixture  of  UOs  and  UjOg.  (Zunmermann, 
A.  282.  273.) 

Unmouranic  oxide,  UiOg. 

Green  uranium  oxide.  Very  slowly  and 
sli^tly  sol.  in  dil.  HCl  or  HiS04+Aq;  more 
easily  when  cone.  Completely  sol.  in  boil- 
ing HjS04.    Easily  sol.  in  HNOa+Aq. 
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Uranous  oxychloride,  UO,,  UCU+H/). 

Moderately  sol.  in  HjO.  (Aloy,  Dissert. 
1901.) 

2U0,,  UCl4-fH,0.  Very  sol.  in  H,0 
and  alcohol.     (Orloflf,  C.  C.  1908,  II.  484.) 

-hl3H,0.  Very  sol.  in  HjO  and  alcohol. 
(Orloff.) 

4UO2,  UCI4.  Very  sol.  in  H,0  and  alcohol. 
(Orloff.) 

5U0,,  UCh+lOHjO.  Insol.  in  H2O. 
(Aloy,  Dissert,  1901.) 

Unmous  ozyfluoride,  UOFa+2HaO. 

(Giolitti  and  Agamennone,  C.  C.  1906,  I. 

1130.) 

Uranous  ozystaphide,  U|0tS4  -  UOt,  2USa. 

Slightly  attacked  by  dil.,  easily  by  cone. 
HCl-hAq.  Sol.  in  cold  HNO,+Aq.  (Her- 
mann, J.  B.  1861.  258.) 

Uranic  ozy-compotmds. 
See  Unmyl  compounds. , 

Uranium  phosphide,  U|Pi. 

Violently  attacked  by  cone.  HNO». 
(Colani,  C.  R.  1903,  187.  383.) 

UjP4.     Slowly  attacked  by  H,0,  not  by 
dil.    HCl-fAq.      More   easily    attacked    by 
cone.  HCl+Aq.    Quickly  decomp.  by  boil- 
ing cone.  HNO,  and  HNOa-f  HCl.    (Colani, 
A.  ch.  1907,  (8)  12.  59.) 

Uranium  selenide,  USe. 

Spontaneously  inflammable.  Sol.  in  fum- 
ing HNO,.     (Colani.  C.  R.  1903,  187.  383.) 

USe,.    As  US,.     (Colani,  C.  C.  1908,  II 

707.) 

U,Se,.    (Colani.) 

Uranium  disilicide,  USi,. 

Sol.  in  cold  or  hot  cone.  HF;  insol.  in  HCl, 
HNOi,  HjS04  and  aqua  regia.  (Defacqz, 
C.  R.  1908,  147.  1051.) 

Uranium  monosulphide,  US. 

(AUbegoflF,  A.  23^.  117.) 

Uranium  ses^utsulphide,  UtS,. 

Not  attacked  by  HCl  or  dil.  HNO,-f  Aq. 
Oxidised  by  fuming  H,S04  or  aqua  regia. 
(AUbegoflf,  A.  238.  117.) 

Uranium  disulphide,  US,. 

Insol.  in  cold  or  boiling  dil.  HCl+Aq. 
Sol.  in  cold  cone.  HCl+Aq.  Decomp.  by 
HNO,-f-Aq.     (Hermann,  J.  B.  1861.  258.) 

Uranium  telluride,  U4Tei. 

Violently  attacked  by  cone.  HNO,. 
(Colani,  C.  R.  1903,  187.  383.)  I 


Uranosotttngstic  add. 

Potassium  uianoaotnngstata,  9KsO,  6U(k 
8WO,+34H,0. 
Insol.  in  H,0  and  in  HQ.     (Gibbs,  Am. 
Ch.  J.  1895,  17.  175.) 

Sodium   uranosotungstate,    12NasO,  6U0,, 
8WO,-h26H,0. 

Insol.  in  cold  H,0.    (Gibbs.) 

Uranyl  bromide,  UO,Br,. 

Sol.  in  H/).    (de  Coninck,  C.  C.  1908, 1. 
693.) 
Sol.  in  ether,     (v.  Unruh,  Dissert.  1909.) 
-h7H,0.    Deliquescent.    Sol.  in  H,0. 

Uranyl  bromide  ammonia,  UOiBri,  2NHi. 

(v.  Unruh,  Dissert.  1909.) 
UOjBr,,  3NH,.    (v.  Unruh.) 
U0,Br,,4NH,.    (v.  Unruh.) 

Uranyl  chloride,  UOsCls. 

Anhydrous.     Very  deliquescent.     Sol.  in 
H|0,  alcohol,  and  ether. 

Very  sol.  in  H|0. 

Sp.  gr.  of  UO,ai+Aq  at  t**. 


t« 

%  UOjCI, 

Sp.gr. 

14.6 

1 

1.0056 

16.3 

2 

1.0112 

13.7 

3 

1.0161 

13.1 

4 

1.0215 

14.2 

5 

1.0260 

15.2 

6 

1.0313 

14.3 

7 

1.0366 

14.5 

8 

1.0418 

15.0 

9 

1.0469 

.    14.8 

10 

1.0517 

(de  Coninck,  A.  ch.  1904,  (8)  8.  500.) 

Sol.  in  cone.  HCl,  cone.  HXO»  and  in 
selenic  acid. 

Decomp.  by  H2SO4.  (de  Coninck,  A.  ch. 
1904,  (8)  8.  504.) 

Sol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790) ;  acetone.  (Naumann,  B.  1904. 
87.  4328.) 

-hHiO.    Sol.  in  HiO,  alcohol,  and  ether. 

-h3HtO.    Deliquescent. 

Very  sol.  in  H,0.  1  pt.  is  sol.  in  0.134  pt*. 
HjO  at  18""  and  solution,  which  b  saturated, 
contains  76.2%  UO,Cli  or  88.2%  UOjCbi- 
3H/).  Sp.  gr.  of  solution -2.740.  The 
solubility  increases  with  rise  in  temp. 

Sol.  in  alcohol  and  in  ether.  (MyUus  and 
Dietz,  B.  1901,  84.  2775.) 

Uranyl  hydrogen  chloride,  UOtCU,  Ha+ 
2H,0. 
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Fumes  in  the  air. 
(3)  25.  154.) 


(Aloy,  Bull.  Soc.  1901, 


Unmyl  chloride  ammmiia,  UOarNHsCl)s. 

Decomp.  by  HiO.  (Regelsberger,  A.  227. 
119.) 

U0,(NH,.NH,C1)NH,C1.  Decomp.  by 
HsO.    (R^elsberger.) 

U0,(NH,.NH,C1),.  Decomp.  by  HjO. 
(Regdsberger.) 

Uimnyi  fluoride,  UOsFs. 

Very  sol.  in  HiO.  (Smithells,  Chem.  Soc. 
4S.   125.) 

Insol.  in  HjO  or  dil.  acids.  Very  si.  sol.  in 
HF+Aq.  Sol.inH,S04-faquaregia.  (Ditte, 
A.  ch.  (6)  1.  339.) 

Insol.  in  ether  and  amyl  alcohol.  (v. 
Unnih,  Dissert,  1909.) 

UOF4.  Very  sol.  in  H,0.  (Ditte,  C.  R. 
9L   115.) 

True  composition  is  UOiFi.     (Smithells.) 

Vnnji  hydrogen  fltioride,  UO,F,,  HF+H,0. 
Very  sol.  in  HiO.    (Smithells,  Chem.  Soc. 
4S.   131.) 

Unmyl  fluoride  ammonia,  UOsFa,  2NHa. 

(v.  Unruh,  Dissert.  1909.) 
UOO^,,  3NH,.    (V.  Unruh.) 
UO,F,,  4NH,.     (v.  Unruh.) 

Unmyi  iodide,  UOJs. 

Ppt.  Deliquescent.  (Aloy,  A.  ch.  1910, 
(7)  24.  417.) 

Deliquescent.  • 

Sol.  in  alcohol,  ether  and  benzene.  (Aloy, 
Dissert.  1901.) 

Sol.  in  acetone.  (Eidmann,  C.  C.  1899,  II. 
1014;  Naumann,  B.  1904,  87.  4328);  methyl 
acetate.    (Naumann,  B.  1909,  42.  3790.) 


Unmyl  iodide  ammonia,  UOsIs,  2NH|. 
(Aloy,  Dissert.  1901.) 
UO,I,,  3NH,.    (Aloy.) 
UOJ,,  4NH,.     (Aloy.) 

Uranyi  selenide,  UOjSe. 

Very  slowly  decomp.  by  HjO. 
Easuy^l.  in  cold  HCl.    Violently  attacked 
Not  attacked  by  dil.  alkalies. 
"-    -  450.) 


by  cold  HXO,. 

(MUbauer,  Z.  anorg.  1904,  42 


Unmyl  eolphide,  UOsS. 

81.  sol.  in  pure  HjO.  Sol.  in  dil.,  insol.  in 
absolute  alcohol.  Sol.  in  cone.  HCl+Ao, 
also  in  dU.  acids.  Decomp.  by  caustic  al- 
kalies  4-Aq.     Partly  sol.  m   (NH4)iS4-Aq. 


Afetovanadic  acid,  HVOi. 

Insol.  in  H|0:  sol.  in  acids  and  alkalies. 

Insol.  in  liquia  NHs.  (Gore,  Am.  Ch.  J. 
1898,  20.  8300 

+HH,0. 

See  Vanaditmi  pentozide. 

Pyrovanadic  acid,  HiViOr. 

Insol.  in  H|0.    Sol.  in  acids  and  alkalies. 

Vanadates. 

The  alkali,  Ba,  and  Pb  metavanadates  are 
si.  sol.  in  HiO,  the  others  are  more  easily  sol. 
Insol.  in  alcohol. 

Ahnnintim  me.'ovanadate. 
Very  si.  sol.  in  HiO.    (Berzelius.) 


Alnminnm  <itTanadate. 
Very  si.  sol.  in  HjO. 


(Berzelius.) 


Ammonium  metovanadate,  (NHOVOt. 

(a)  Very  slowly  and  sparingly  sol.  in  cold 
HjO.    Easily  sol.  in  hot  H,0.     (Berzelius.) 

Easily  sol.  in  HjO  at  about  70**.  Very  si. 
sol.  at  above  and  below  that  temperature. 
(Guyard   Bull.  Soc.  (2)  25.  356.) 

10  g.  dissolve  in  1  litre  cold,  and  63  g.  in  1 
litre  hot  HjO  with  partial  decomp.  (Ditte,  C. 
R.  102.  918.) 

Solubility  in  H,0  at  t**. 


18 
25 
35 
45 
55 
70 


Solubility,  mol.  per  litre 


0.03715 
0.05189 
0.08980 
0.13406 
0.17041 
0.25994 


(Meyer,  Z.  Elektrochem,  1909, 15.  266.) 
Solubility  in  NH40H+Aq  at  t^ 

NH«OH+Aq 

f* 

Solubility, 
mol.  per  litre 

0.0677-N 
0.2452-N 
0.5872-N 

18 

0.04763 
0.06798 
0.1029 

0.0677-N 
0.2452-N 
0.5872-N 

25 

0.06026 
0.07303 
0.1080 

(Meyer,  Z.  Elektrochem,  1909,  15.  268.) 

Extremely  si.  sol.  in  sat  NH«C1+Aq.    (v. 
Hauer.)  ^f^nir> 

Insol.  in  sat.  NH4a+Aq.  OOglC 
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Solubility  in  salts +Aq  at  t®. 


Salt  solution 

to 

Solubility, 
mol.  per  litre 

0.05-N  NH4CH-Aq 

18 
25 
35 
45 
55 

0.01419 
0.02246 
0.04445 
0.07575 
0.09544 

0.1-NNH4CH-Aq 

18 
25 
35 
45 
55 

0.00356 
0.00995 
0.02347 
0.04507 
0.06314 

0.05-N  NH«NOi+Aq 

18 
25 

0.01433 
0.02364 

0.1-NNH4NO,4-Aq 

18 
25 

0.00497 
0.01050 

.     (Meyer,  Z.  Elektrochem,  1909,  15.  267.) 

Insol.  in  alcohol,    (v.  Hauer.) 
(6)  Sol.  in  cold  HiO,  from  which  it  is  pptd. 
by  alcohol.    (BeraeUus.) 

Ammonium  divanadate,  (NH4)sV40ii+4H20. 

Sol.  in  HjO,  from  which  it  is  precipitated 
by  sat.  NH4CH-Aq  or  alcohol,  (v.  Hauer, 
W.  A.  B.  21.  337.) 

Correct  formula  *  is  (NH4)»V70io-f2HA 
accor4ing  to  Rammelsberg  (B.  A.  B.  1888.  3.) 

+3H,0.  Very  sol.  in  HjO.  (Ditte,  C.  R. 
102.  918.) 

Ammonium  ^vanadate,  (NH4)tV60i6. 

Anhydrous.  Nearly  insol.  in  hot  or  cold 
H,0.    (Norblad,B.  8.  126.) 

1.5  g.  dissolve  in  1  litre  of  boiling  HiO. 
(Ditte,  C.  R.  102.  918.) 

-h5H/).    Veiy  si.  sol.  in  H/).    (Ditte.) 

-h6H,0  (?).  Very  sol.  in  HjO.  (v.  Hauer, 
W.  A.  B.  89.  455.) 

Could  not  be  obtained.'  (Norbjad;  also 
Rammelsberg,  B.  A.  B.  1888.  3.) 

Ammonium  Tanadate,  (NH4)iV70io+2HsO. 

Correct  formula  of  v.  Hauer's  dtvanadate, 
according  to  Rammelsberg  (B.  A.  B,  1888.  3). 

SI.  sol.  in  H,0. 

Ammonium    se^^uivanadate,   (NH4)4V60i7+ 
4  or  6H,0. 
Very  sol.  in  HjO.    (Ditte,  C.  R.  102.  918.) 

Ammonium   pen/oyanadate,  (NH4)4Vi60f7-f 
10H,0. 
Sol.  in  H2O.    (Ranmielsberg,  B.  A.  B.  1888. 

3.) 

Ammonium  hydroxjdandne  vanadate. 
VOtNtHw. 
Rjvpidlv  decomp.  by  HjO.    (Hofmann  and 
K-»*»l8chtttter,  Z.  anorg.  1898,  16.  472.) 


HVO,,  3NH/),  2NH,=VO*N»Hm.  Rap- 
idly deoomp.  by  HsO.  (Hofmann  aad 
KohlschUtter.) 

Ammonium  Dotassium  vanadate,  KtV fiu, 
(NH4)4VrO,T+9H,0. 
?ol.  in  H,0.    (Ditte,  C.  R.  104.  1844.) 

Amnumium    sodium    Tanadate*    NaiV/)iu 
(NH4)4VcOn-fl5H,0. 
Sol.  in  H,0.    (Ditte,  C.  R.  104.  1841.) 

Ammonium  uranyi  vanadate,  (NH4)sO,  2U0|, 
V,0.+H,0. 
Insol.    in     HA     NH40H+Aq,    or   diL 
HCOIiOa+Aq.    (Camot,  C.  R.  104.  1850.) 

Barium  matovanadate,  Ba(VOt)s+HA 

Somewhat  sol.  in  HsO  before  ignitkm 
Sol.  in  cone.  HsS04.    (Berzelius.) 

Barium  pyrovanadate,  BatViOr. 
Somewhat  sol.  in  HsO.    (Roeooe.) 

Barium  vanadate,  BatV60i7+14HtO. 
(Ditte,  C.  R.  104.  1705.) 
BaaVioO^-f  19H,0.     1  pt.  is  sol.  in  5200 

Cts.  H/)  at  20-25**.    Much  more  sol.  in  hot, 
ut  decomp.  bv  boilipg  HfO.    (v.  Hauer,  W. 
A.  B.  21.  344.) 

Sol.  in  about  5000  pt«.  HiO.    (ManiMe.  C. 
C   1886.  773 ) 
*Ba4Vi*<,Ot»-h2H,0.     (Norblad.) 

Bismuth  vanadate,  Bi«(V04)s. 

Min.  Pncherite.  Sol.  in  HCl+Aq  with 
evolution  of  CI. 

Cadmium  vanadate,  Cd(VOi)t. 

(Ditte,  C.  R.  102.  918.) 

CdV«Ou-h24HA  SI.  sol.  in  H/).  (Ditte. 
C.  R.  104.  1705.) 

Cadmium  potassium  vanadate,  CdKsViOiT+ 

-h9H,0. 

(Radau,  A.  261.  148.) 

CdaVioOw,  K.VioO»+27H,0.  1000  pt»- 
H,0  dissolve  5.4  pts.  at  18**.    (Radau.) 

Cadmium   vanadate   bromide,   3Cd«(Y0«)t, 
CdBr,. 
Very  sol.  in  dil.  acids,     (de  Scbulten,  BuD. 
Soc.  1900,  (3)  28.  160.) 

Cadmium   vanadate   chloride,    3Cd4(V04)t, 
CdCla. 
Very  sol.  in  dil.  acids,    (de  Schulten,  BuD 
Soc.  1900,  (3)  28.  159.) 

C«8him  metovanadate,  CsVOi. 
(Chabri^,  A.  ch.  1902,  (7)  26.  228.) 
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Calciism  m«(anuudate,  Ca(VOi)s+4HsO. 

Much  more  sol.  than  Sr(VOs)«,  and  solu- 
tion is  not  precipitated  by  alcohol.  (Ber- 
zelius.) 

-f3H|0.  .Sol.  in  H,0,;  insol.  in  alcohol. 
(Scheuer,  Z.  anorg.  1898,  16.  304.) 

Caldnrn  p^ovanadate,  CaaVsOr+SHsO. 

Precipitate. 

-h2HfO.  Very  sol.  in  dil.  acids.  (Ditte 
C.  R.  104.  1705.) 

H-2J4H,0.    (Roscoe.) 

Caldnrn  divanadate,  CaViOn  +9HsO. 
Easily  sol.  in  HjO.    (v.  Hauer.) 
When  fused  is  nearly  insol.  in  HiO.     (v. 

Hauer.) 

+6H,0.    (Manasse,  A.  240.  23.) 

/' 
Cakhiin  ^vanadate,  CaV«Oi7+12H20. 

Very  sol.  in  HjO.    (Ditte,  C.  R.  104.  1705.) 

Calctmn  vanadate,  CaiV80s,+15HtO. 
Sol.  in  HaO.    (Manasse,  A.  204.  23.) 
Ca,V,4038+7H20    (?).     SI.   sol. -in   H,0. 
Probablv  a  mixture.    (Manasse,  A.  240.  23.) 
Ca,Vr604»+26H20.    Sol.  in  H,0.     (Man- 
asse, A.  840.  23.) 

Caldum  copper  vanadatei  (Ca,  Cu)4VsOt+ 
H,0. 
Min.  Votborihite.    Sol.  in  HNO,4-Aq. 

Caldam  potassium  vanadate,  CaKsVioOii-h 
22H,0. 
Sol.  in  HjO.    (Manasse,  A.  240.  23.) 

Calcium  vanadate  chloridei  Cai(V04)s,  CaCls. 
(Hautefeuille,  C.  R.  77.  896.) 

Chromimn  vanadate,  CrV04. 

Absolutely  insol.  in  H2O  containing 
XH4C2HJO2  and  HC2H,02.  (Carnot,  C.  R. 
104.  1850.) 

Cobaltous  me^ovanadate,  Co(VOi)2+3HtO. 

Easily  sol.  in  H,0.  (Ditte,  C.  R.  104. 
1705.) 

Cobaltous  potassium  vanadate,  CoKVftOi4+ 
-h8H,0. 

1000  pts.  H2O  dissolve  4.8  pts.  of  this  salt. 
(Radau,  A.  251.  140.) 

Co,K2V,40»-h21H,0.    (Radau.) 

Cupric  me^ovanadate. 
Sol.  in  H2O.    (Berzelius.) 

Cupric  p^ovanadate,  CusVt07+3H20. 
Sol.  in  hot  H,0.    (Ditte,  C.  R.  104.  1705.) 
Could  not  be  obtained.     (Radau,  A.  261. 

150.) 


Cupric  lead  vanadate,  5(Cu,  Pb)0,  V«0,+ 
2HiO. 

Min.  MoUramite. 

3CuO,  V2O5,  3(3PbO,  V,0»),  6CuO,H,+ 
12H,0.    Min.  PsiOacinniU. 

Cupric    potassium    vanadate,    CuKVtOs4+ 


trie    pou 
17HTo. 


Moderately  sol.  in  warm  H2O.  100  pts. 
H2O  dissolve  11.1  pts.  at  18**.  (Radau,  A. 
261.  151.) 

Didymium  vanadate,  Dis(V04)2. 

Precipitate.    (Cleve.) 

Di2V,oO»+28H20.  Precipitate.  (Cleve, 
Bull.  Soc.  (2)  48.  365.) 

Glucinum  me^vanadate  (?). 
Difficultly  sol.  in  H2O.    (Berzelius.) 

Glucinum  dtvanadate  (?). 
Difficultly  sol.  in  H2O.    (Berzelius.) 

Indium  m^tavanadate,  In(VOi)s+2HtO. 
Ppt.    (Renz,  Dissert.  1902.) 

Iron  (ferrous)  metovanadate. 

Ppt.  Sol.  in  HCl+Aq.    (Berzelius.) 

Iron  (ferric)  metovanadate. 
Somewhat  sol.  in  H2O.    (Berzelius.) 

Lead  me^ovanadate,  Pb(VOi)t. 

SI.  sol.  in  H2O.  Easily  sol.  in  warm  dil. 
HNOj-hAq.  Not  completely  decomp.  by 
H2SO4  or  by  boiling  with  KtCOj+Aq.  (Ber- 
zelius.) 

Min.  Dechenite.  Easily  sol.  in  dil.  HNO»+ 
Aq,  and  decomp.  by  HCl-l-Aq. 

Lead  pyrovanadate,  basic,  2PbtV207,  PbO. 

Insol.  in  boiling  H2O  or  HC2H^2.  De- 
comp. by  HNOj+Aq  with  separation  of  V20i, 
which  dissolves  on  warming.    (Roscoe.) 

Lead  p^ovanadate,  Pb2Vt07. 

Sol.  in  warm  dil.  HNO,4-Aq.  (Ditte,  C.  R. 
104.  1705.) 

Min.  DescUrizite.  Sol.  in  cold  dil.  HNO.-f 
Aq. 

Lead  divanadate,  PbV40ii. 
(Ditte,  C.R.  104.1705.) 

Lead  or^vanadate,  Pbi(V04)2. 

Insol.  in  H2O.    (Roscoe^  A.  suppl.  8.  109.) 

Lead  zinc  or^vanadate,  4Pbi(V04)2, 
3Zn,(V04),. 
Min.  Eusynchite.    Easily  sol. 


Aq. 
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Lead  zinc  Tanadate,  (Pb,  Zn)«V|0»+HsO. 

Min.  DeaclaizUe.  Sol.  in  excess  of  HNOs+ 
Aq. 

Lead  vanadate  chloride,  3Pbi(V04)t,  PbCls. 
Min.  Vcmadinite.    Easily  sol.  in  HNOj-f 
Aq. 

lidiitim  vanadate,  basic,  Li«VsOs+6HtO. 
Sol.  in  HjO.     (Ditte,  C.  R.  104.  1168.) 
Li«VA4-H,0,  and  14H,0.    Sol.  in  H/). 

(Ditte.) 

Litliiam  metoranadate,  liVOt. 
Eiasily  sol.  in  H|0.    (Berselius.) 
+2H,0.    Quite  easihr  sol.  in  H,0.    (Ram- 

melsberg,  B.  A.  B.  1888.  3.) 

Lithium  divanadate,  lisViOn+OHsO. 

Very  sol.  in  HiO.    (Norblad.) 

Correct  formula  is  Li|V,Oi4+12HfO. 
(Rammebberg.) 

-f8,  or  12H,0.     (Ditte,  C.  Jl.  104.  1168.) 

lithium  orMovanadate,  Ii<V04. 

Insol.  in  HiO.     (Rammelsberg,  B.  A.  B. 
^  1888.  3.) 

Lithium  pyrovanadate,  Li4Vt07+4HtO. 

Very  sol.  in  HjO.  (Rammelsberg,  B.  16. 
1676.) 

+3H,0.    (Ditte,  C.  P.  104.  1168.) 

Lithium  vanadate,  Li«ViOi4+7HsO. 

Difficultly  sol.  in  HtO.    (Rammelsberg.) 

+I2H2O.  Very  efflorescent.  Correct  for- 
mula for  V.  Hauer's  di vanadate.  (Ranmiels- 
berg.) 

Li4V40,7+16H,0.  Sol.  in  H,0.  (Ditte, 
C.  R.  104.  1168.) 

+15HiO.    (Ranmielsberg.) 

+11H^.    (R.) 

+3H^.    (R.) 

Li6V40uH-15HiO.  Not  very  easily  sol.  in 
H^.    (RjEunmelsberg.) 

LieVsOw + 12H,0 .  Moderately  sol.  in  HjO. 
(Rammelsberg.) 

LiioVi,0«-f-30H,0.  Efflorescent.  Very 
sol.  in  HiO.    (Rammelsberg.) 

Hagnesium  m«tovanadate,  Mg(VOi)a. 
Very  easily  sol.  in  HiO.    (Berzelius.) 
+6H,0.    Very  sol.  in  H,0.    (Ditte,  C.  R. 

104.  1705.) 

Hagnesium  divanadate,  MgV40ii+8HsO. 

Difficultly  sol.  in  H2O,  but  much  more  sol. 
than  barium  dtvanadate.    (v.  flauer.) 
+9H,0.    (Ditte,  C.  R.  104.  1705.) 

Magnesium  ^vanadate,  MgiVeOi7+4HHiO. 
Very  si.  sol.  in  HjO.     (Manasse,  A.  240. 
23.) 


Magneshm  vanadate,  Mg,Vi«Os8+28H/). 

Sol.  in  HsO.    (Suguira  and  Baker,  Chem. 
Soc.  86.  715.) 


Manganous 
4H/). 


me^ovanadate,      Mn(VOt)t+ 


Very  si.  sol.  in  cold,  somewhat  more  sol.  in 
hotHiO.  E^asily  sol.  in  dil.  acids.  (Radau,A 
261.  125.) 

SI.  sol.  in  HsOs;  insol.  in  alcohol.  (Scheuer, 
Z.  anorg.  1898,  16.  304.) 

Manganous  pyrovanadate,  MnaVsOr. 

Sf.sol.inhotdU.HNO,+Aq.  (Ditte,  C.R. 
96.  1048.) 

Manganous  potassium  vanadate,  MnKV^u 
+8H,0. 
100  pts.  HsO  dissolve  1.7  pts.  salt  at  IS*". 

Easily  sol.  in  acids.  (Radau,  A.  261.  129.) 
3Nln,V80,a,  K6V«0„+54H^.  (Radau.) 
7Mn(V0,),,  2KVO,+25H,0.  (Radau.) 
llMn(VO,),,   2KVOi+48H/).      (Radau.l 

Mercuric  ^vanadate. 

SI.  sol.  in  H,0. 

Nickel  vanadate,  Ni(V08)t. 
Sol.  in  HiO.     (Ditte,  C.  R.  104.  1705.) 

Nickel  ortAovanadate,  Nii(V04)s. 

Insol.  in  H,0;  sol.  in  HNOg-f  Aq.  (Ditto, 
C.  R.  96.  1049.) 

Nickel  divanadate,  NiV40ii+3HsO. 
Sol.  in  H,0.    (Ditte,  C.  R.  104.  1705.) 

Nickel  potassium  vanadate,  5Ni(yOi)i, 
2KVO|-f25H,0. 

Ni,K,VioO„+17H,0.  Very  si.  sol.  in  hot 
H,0. 

NiKV»04H-8HaO. 

2Ni4VuO»,  K8V,40ii+69H/).  1000  pts. 
H,0  dissolve  1.7  pts.  of  salt  at  17,5^  (Radau, 
A.  261.  137.) 

Potassium  vanadate,  basic,  KsViO»+2QH/>. 
Sol.  in  H,0.    (Ditte,  C.  R.  104.  902.) 

Potassium  m^vanadate,  KVOs. 

Anhydrous.  Slowly  sol.  in  cold,  more 
easily  in  hot  HjO.  Insol.  in  alcohol.  (Bef- 
zelius.) 

Completely  sol.  in  a  little  cold  H|0.  (Xor 
blad.) 

+H,0.     Sol.    in    H/).      (Ranundsbcrf.' 

-hlJ4H,0.    (Ditte.) 

H-mHiO.    (Ditte.) 

-f2H/).    (Ditte.) 

-f3H,0.    (Ditte,  C.  R.  104.  902.) 

+7H/).    (Rammelsberg.gie 
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PcUaOnm  dtvanadate,  KsV40ii+4HtO. 
Sol.  in  cold  or  lukewann  HjO.    Decomp.  by 

hot  HsO.   -(Rammelsberg.) 
-f3H/).    (Berzelius.) 
-h3HHiO.    Sol.  in  warm  H/).    (Norblad,) 
-f8  or  lOHiO.     (Ditte,  C.  R.  104.  902.) 
+6H1O.    (Ephraim,  Z.  anorg.  1903, 35. 76.) 

Potasahnn  trtvanadate,  KaVeOie. 

Anhydrous.  Nearly  insol.  in  HjO.  (Nor- 
blad.) 

4-6H/).  Insol.  in  cold  or  hot  HaO.  (Nor- 
blad.) 

+  1,  and  6H,0.    (Ditte,  C.  R.  104.  902.) 

PotUMhun    orthoi7UUL6M.t»9  K1VO4+4H    or 
6HsO. 

Deliquescent.  Sol.  in  H,0.  (Ditte,  C.  R. 
104.  902.) 

Decomp.  by  H,0  into  K4VSO7  and  KOH. 
(Rammelsberg,  B.  A.  B.  1888.  3.) 

Potasahnn  pyrowiJuUte,  KiVfOr+SHsO. 

Deliquescent  Easily  sol.  in  H|0.  Insol. 
in  alcohol.    (Norblad.) 

-f  4H/).    (Ditte,  C.  R.  104.  902.) 

Potuahun  vanadate,  KsVfOi4+5HtO. 

100  pts.  H,0  dissolve  19.2  pts.  at  17.5^ 
(Radau,  A.  261.  120.) 

-f4HH,0.     (Radau.) 

K4V8O17+2H/).  Slowly  sol.  in  H,0. 
(Rammelsberg.) 

-h6H/).    (Ditte.  C.  R.  104.  902.) 

-f7HA    (Friedheim,  B.  23. 1526.) 

K4VioOnH-12H,0.  Very  sol.  in  H,0. 
(Manasse,  A.  240.  42.) 

KioV»Oii-f7HaO.   Sol.inHjO.    (Ranmiels- 

'fV,0,i+lHH/).    Veiy  si.  sol.  in  H,0. 
(Ephr^  Z.  anorg.  1903,  38.  75.) 

K4VWO47.  (Ephraim,  Z.  anorg.  1903, 
36.  78.) 

IV>taaahim  aodium  vanadate,  2(2KtO,3V30i), 
3(2Na,0,  3V,O.)+30HaO. 
(Friedheim,  Z.  anorg.  1894,  6.  442.) 
2Krf),   3V,0*    4(2Na,0,   SVjOs) +36H,0. 

Efflorescent.      (Friedheim,    Z.    anorg.    1894, 

5.  441.) 

Potaasium  strontiimi  vanadate,  KsSriVi40n+ 
20H,O. 
Sol.  inHaO.    (Manasse,  A.  240.  23.) 
K,SraV,4OM+30HaO.     As  above.     (Man- 
&88e.) 

K'4Sr,Vi40«+18H,0.  As  above.  (Man- 
asse.) 

Potaadum  zinc  vanadate,  KZnV|Oi4+8HsO. 

1000  pts.  H,0  dissolve  4.1'  pts  of  the  salt. 
<Radau.  A.  261.  145.) 

2K.V,40it,  3Zn4V,4O,.-h90H,O.     (Radau.) 


Potaaaium  vanadate  cyanide,  K4VSO7,  4KCN 
+14HiO. 

Easily  decomp. 

Insol.  in  alcohol.  (Petersen,  Z.  anorg. 
1904,  38.  343.) 

Samartam  vanadate,  SmsOt,  5VsOi+28HsO. 

(Cleve.) 

-h24H/).    (Cleve.) 

Samarium  ort^vanadate. 
Precipitate. 

Silver  metovanadate,  AgVOi. 

Sol.  in  HNOi  or  dil.  NH40H+Aq.  (Ber- 
selius.) 

Insol.  in  liquid  NHs.  (Gore,  Am.  Ch.  J. 
1898,  20.  829.) 

Silver  orMovanadate,  AgtV04. 

Ppt.  EasUysol.  inHNOaorNH^H-fAq. 
(Rosooe,  Proc.  Roy.  Soc.  18.  316.) 

Silver  pyrovanadate,  Ag4Vf07. 

Ppt.    (Roscoe.) 

Sol.  in  NH^H+Aq.  (Ditte,  C.  R.  104. 
1705.) 

Silver  vanadate,  AgfV40ii. 

Sol.  in  21,414  pts.  H,0  at  14°,  and  13,617 
pts.  at  100**.    (Camelley,  A.  166.  155.) 

Silver  vanadate  ammonia,  6AgV0i,  4NHs+ 
8HsO. 
(Ditte,  C.  R.  104.  1705.) 

Sodium  vanadate,   baaic,   NaiViO»+26   or 
30H,O. 
Very  sol.  in  H,0.    (Ditte.) 

Sodium  m«(ovanadate,  NaVOi. 

Anhydrous.  Slowly  sol.  in  cold,  very  easily 
in  hot  H,0.    (Norblad.) 

100  g.  HsO  dissolve  at: 
25°        40°         60°         75° 

21.10     26.23     32.97     38.83  g.  NaVO,. 
(McAdam  and  Pierle,  J.  Am.  Chem.  Soc. 
1912,  84.  606.) 

H-2H/).    Easily  sol.  in  HjO. 

100  g.  HsO  dissolve  at: 
25°  40°         60° 

15.23      29.93      68.36  g.  NaVO,. 

At  75°  a  value  was  obtained  which  showed 
that  the  solid  phase  had  changed  into  the 
less  sol.  modification.  (McAdam  and  Pierle, 
J.  Am.  Chem.  Soc.  1912,  34.  607.) 

-hMH,0.    (Ditte,  C.  R.  104.  1061.) 

-1-3,  4,  and  5H,0.    (Ditte.) 

Sodium  dtvanadate,  NasV40ii. 

Anhydrous.  SI.  sol.  even  in  warm  HK), 
but  easily  sol.  on  addition  of  acids. 
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+9H,0.    Easily  sol.  in  cold  H,0.    Insol. 

in  alcohol.     (Norblad.) 

-f  5H,0.    (Ditte,  C.  R.  104.  1061.) 

Not  obtained  by  Rammelsberg  (B.  A.  B. 

1888.  3.) 

Sodium  trtvanadAte,  NasV«Oi«+9HsO. 
In3ol.  in  cold  or  hot  HiO.    (Norblad.) 
Composition  is  Na4Vi^«+24H,0:    (Ram- 

mslsbers ) 

-f  SHjO.    (Ditte,  C.  R.  104.  1061.) 

Sodium  ort^vaxuidAto,  NaiV04+16HsO. 

Easily  sol.   in    HtO,    but    decomp.    into 
Na4V207  and  KOH.    Precipitated  by  an  ex- 
cess of  alcohol.    (Roscoe,  A.  suppl.  8.  102.) 
+7HA    (HaU,  Chem.  Soc.  61.  96.) 
+  10.,  and  12H,0.    Less  sol.  in  dil.  NaOH 
-hAq  than  in    H,0.     (Baker,  A.  MS.  286.) 

Sodium  pyrovanadate,  Na4V,07-f  18H,0. 

Easily   sol.   in   HjO.     Insol.   in   alcohol. 
(Norblad.) 

Sal.  in  alcohol.    (Ditte,  C.  R.  104.  1061.) 

-h8H,0.     (Ditte.) 

Sodium  sesguivanadate,  Na4V60i7. 
•    Anhydrous.    Insol.inHjO  or  NH40H-f-Aq. 
(Rammelsberg.) 

+  10H,O.    (Norblad.) 

+16H20.     Efflorescent.     (Rammelsberg.) 

-hl8H,0.    (Ditte.) 

Sodium  perUavanadate,  Na4VitiOs7+3VsHsO. 
Scarcely  sol.  in  HjO.    (Ranamelsberg.) 

Sodium  vanadate,  Na^ViOu-f  6H,0. 
""Difficultly  sol.  in  cold  HaO.     (Carnelley, 
A.  166.  155.) 

+2H,0.    (Carnelley.) 

Na«Vi«04j+24H,0.     Correct  formula  for 
Norblad's  frivanadate.    (Ranamelsberg.) 

Na,0,  4V,0,-f 7J4H2O.     (Baragiola,  Dis- 
sert. 1902.) 

-f8>4H,0.    (Baragiola.) 

3Na,0,     5VjO,+22H,0.       (Prandtl     and 
Lustig,  Z.  anorg.  1907,  68.  405.) 

4NajO,   7V,0»+33H,0.      (Friedheim,    Z. 
anorg.  1894,  6.  443.) 

6NaiO,    8V,Oi-h39HtO.      Sol.    in    H,0. 
(Friedheim,  Z.  anorg.  1894,  6.  441.) 

Sodium  vamidate  fluoride,  2NaiV04,  NaF+ 
19H,0. 
Sol.  in  HjO.    (Rammelsberg,  W.  Ann.  20. 
928.) 

Stontium  metovanadate,  Sr(VOi)i-h4HiO. 
Difficultly  sol.  in  cold  HiO.     (Norblad.) 

Strontium  divanadate,  SrV40ii+9HsO. 

SI.  sol.  in  HiO,  but  much  more  sol.  than 
barium  divanadate.    (v.  Hauer.) 


Sol.  in  H,0,-hAq  free  from  HJSO4. 
Insol.  in  alcohol.  (Scheuer,  Z.  anorg.  1898, 
16.  303.) 

Strontium  erivanadate,  SrV60M+14HsO. 

Sol.  in  HiO,  but  decomposes  slowly  on 
boiling.  Easily  sol.  in  hot  HsO  acidified 
with  HCiH/32,  and  crystallizes  therefrom 
without  decomp.    (v.  Hauer,  J.  pr.  76.  156.) 

Strontium  tc^mvanadate,  SrVgOsi+llHA 

Sol.  in  hot  HjO  with  partial  decomposition. 
(Manasse,  A.  240.  34.) 

Strontium  vanadate,  SriVtOsi+14HsO. 
Sol.  in  H2O.    (Manasse,  A.  240.  23.) 
Sr4VuO»-h30H,O.     Sol.  in  H,0.     (Nor- 
blad.) 

Thallous  matovanadate,  TlVOi. 

Sol.  in  11,534  pts.  H,0  at  11**,  and  4756 
pts.  at  100**.    (Carnelley.) 

Thallous  or^vanadate,  T1«V04. 

SI.  sol.  in  H,0.  Sol.  in  999  pts.  HK)  at  15', 
and  574  p  s.  at  100**.  (Carnelley,  Chem. 
Soc.  (2)  11.  323.) 

Thallous  pyrovanadate,  TliVtOr.' 

Sol.  in  4996  pts.  H/)  at  14**,  and  3840  pts. 
H/)  at  100^    (Carnelley.) 

Thallous  vanadate,  TlisYtOie. 

Sol.  in  3406  pts.  H,0  at  14**,  and  533  pts. 
at  100^    (Carnelley.) 

Tli,V,oO,i.  Sol.  in  9372  pts.  H/)  at  11'. 
and3366pts.  at  100^    (Carnelley.) 

Tli,Vii04i.    Ppt.    (CarneUey) 

Thorium  vanadate,  Th|0,f(V0)4,  16VA+ 
24H,0  (?). 

Sol.  in  H^.    (Cleve.) 

ThOi,  VaOft-f  6HaO.  Sol.  in  acids.  (Voick, 
Z.  anorg.  1894  6.  167. 

Uranyl  vanadate,  2U0,,  V,0,,  (UO0lV*O^ 
Insol.  in  HjO.    (Carnot,  C.  R.  104.  1850.; 

Vanadium  vanadate,  2VOs,  VtOs-ViOt. 

Insol.  in  H/).  Sol.  in  dil.  HjSO*  or  HNOi 
H-Aq.    (Rammeslberg.) 

Slowly  oxidised  by  HNOi+Aq.  Slowly 
sol.  in  NH40H+Aq.  Reasily  sol.  in  HQ+.M 
(Ditte,  C.  R.  101.  1487.) 

-f  2V«H,0.     (Brierlev.) 

2V0i,  2V,05-h8H/5.  Insol.  in  H/) 
(Brierley,  Chem.  Soc.  49.  31.) 

Ytterbium  vanadate,  3Yb,0,,  5V/),+3H|0. 

YbaO,,  15Vi06.  Ppt.  (Cleve,  Z.  anor?. 
1902,  82.  150.) 


Yttrium  vanadate.   ,^  j 

Precipitate.     (Beraelius.)§  l^ 
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Zinc  vanadate,  Zn(VOi)s+2HsO. 
Sol.  in  H,0.    (Ditte,  C.  R.  104.  1705.) 

Zinc  pyrovanadate,  ZntVsOr. 

Appreciably  sol.  in  HjO.  (Ditte,  C.  R. 
96.  1048.) 

P^rvanadic  acid. 
See  Pervanadic  add. 

Vanadicotungstic  acid. 

Ammonium  ▼anadicotongstate, 

3(NH4)fO,  V/),,  SWOi+lOHjO. 

Very  sol.  in  HjO. 

Insol.  in  organic  solvents.  (E.  F.  Smith, 
J.  Am.  Chem.  Soc.  1903,  25.  1227.) 

Vanadicovanadic  acid. 

Ammonium   yanadicovaiiadate,    (NH4)aO, 
2V0,,  4V,0»+8H,0. 

SI.  sol.  in  cold  and  warm  HiO.  (Gibbs, 
Am.  Ch.  J.  7.  209.) 

(NHOA  2V,04;  2V,0.-f  14HaO.  SoL  in 
H,0.    (Brierley,  Chem.  Soc.  49.  30.) 

3(N'H4)/),  2V,04,  4V,0,-h6H,0.  Insol. 
idHjO.    (Brierley.) 

Potasstnm ,  2KA  2V,04,  V,Oi-f 6H,0. 

Sol.  in  hot  HiO.  (Brierley,  Chem.  Soc. 
49.  30.) 

5K,0,  2V,04,  4V,06-f  H/).  Insol.  in  H,0. 
(Brierley.) 

KiO,  Vi04,  8V,0».     Insol.  in  H,0. 

Sol.  in  cone.  H,S04.  (Prandtl,  B.  1905, 
38.  660.) 

Sodium ,  2Na,0,  2V,04,  V,Oi-f  13H,0. 

Elasily  sol.  in  HiO.  Insol.  in  cone,  solu- 
tions of  salts,  especially  acetate.  (Brierley, 
Chem.  Soc.  49.  30.) 

2Na60,  V,04,  5V,0».  Insol.  in  H,0.  Sol. 
in  oonc.  HtS04.  Not  attacked  by  boiling 
with  cone.  HNO|.  Slowly  attacked  by  hot 
dil.  NH40H-f  Aq.  (Prandtl,  B.  1905,  88. 
659.) 

Vanadioarsenic  add. 
5ee  AnenioTanadic  adjl 

Vanadioiodic  add. 
See  lodoyanadic  add. 

Vanadiomolybdic  add,  8MoOf,  VfOi+ 
5HfO. 

Very  si.  sol,  in  HjO,  and  si.  sol.  in  boiling 
HNOi+Aq.    (Ditte,  C.  R.  102.  757.) 

Could  not  be  obtained.  (Friedheim,  B. 
M.  1173.) 

Ammonium  vanadlomolybdate, 

(NH4)A  V/).,  2MoO,+4H/). 
Nearly  insol.   in   HsO.     (Friedheim  and 
Castendyck,  B.  1900,  88.  1615.) 


(NH4)A  ^y^h  2MoO,-|-8H,0.  Nearly 
insol.  in  HsO.    (Friedheim  and  Castendyck.) 

2(NH4)A  V,0»,  3MoO,+6H/).  (Euler- 
Chelpin.  Dissert,  1896.) 

(NH4)iO,  Vrf),,  3MoOi+17Hrf).  (Euler- 
Chelpin.) 

2(NH4)A  ViOft,  4MoOi+7H,0  and  -f 
8H^.    (Euler-Chelpin,) 

3(NH4)tO.  2V,02,  4MoO,+7H,0.  (MUch, 
Dissert.  Berlin,  1887.) 

-f  9H,0.  Sol.  in  H,0.  (Ditte,  C.  R.  102. 
1019.) 

+llHiO.  Easily  sol.  in  H,0.  Correct 
composition  of  above  compounds  is  = 
(NH4)  A  2VA+2[NH4)  A  2\foOd-hllH,0. 
(Friedheim,  B.  24.  1173.) 

Moderately  sol.  in  HK)  and  can  be  re- 
cryst.  therefrom.  (Euler-Chelpin,  Dissert, 
1896.) 

2(NH4)/),  3VA,  4MoO,-f  llHiO.  Near- 
ly  insol.  in  HsO.  (Friedheim  and  Casten- 
dyck, B.  1900,  88.  1615.) 

2(NH4)jO,  2V,0»,  5MoO,.  Nearly  insol. 
in  cold  H,0.    (Euler-Chelpin,  Dissert.  1896.) 

+8H80.  Nearly  insol.  in  H,0.  (Fried- 
heim and  Castendyck,  B.  1900,  88.   1615.) 

3(NH4),0,  2V,0»,  5MoO,+8J^H,0.  Very 
easily  sol.  in  HsO.    (Liebert,  Dissert.  1891.) 

4(NH4)  A  12Vs06,  5MoO,+24HsO.  Prac- 
tically  insol.  in  HsO.  (Friedheim  and  Casten- 
dyck, B.  1900,  88.  1615.) 

2(NH4)A  VA,  6MoO,+5HsO.  Sol. 
in  a  large  amount  of  HsO.  (Gibbs,  Am.  Ch. 
J.  6.  361.) 

+6HsO.    Rather  si.  sol.  in  HsO. 

Easily  sol.  in  acids.  (Liebert,  Dissert, 
1891.) 

Composition  is  double  the  above  formula, 

4(NH4)sO,  2VsO»,  12MoO,4-12H,0. 
Rather  difficultly  sol.  m  HsO.  Composition 
is  (NH4)A  2VsO»-f3lNH4)sO,  4MoO,l. 
(Friedheim.) 

3(NH4)sO,  VsO,,  6MoO,-f7HsO.  (Isen- 
burg.  Dissert,  1901.). 

5(NH4),0,  4Vs06.  6MoO,+12HiO  and 
+14HsO.      (Euler-Chelpin,    Dissert,    1896.) 

5(NH4)sO,  3VA,  7MoO.+13HsO  and 
+16HsO.  Sol.  in  HsO  and  can  be  recryst. 
therefrom.      (Toggenburg,    Dissert,    1902.) 

5(NH4)jO,    3VA,    8MoO,+14HsO. 
(Stamm,  Dissert,  1906.) 

5(NH4)sO,  2VA,  12MoO.-f  lOHsO.  Quite 
easily  sol.  in  HsO.  Composition  is  (NH4)K)» 
2VA4-4l(NH4)A  3MoO,]4-10HsO. 

6(NH4),0,  3VA,  12MoO,+21HsO.  Sol. 
in  HiO.  Composition  is  (NH4)sO,  3VsO»-f 
5(NH4)sO,  I2M0O,.    (F.) 

8(NH4),0,  4V,0i,  13MoO,-h2lHsO.  Sol. 
in  HsO.    (Isenburg,  Dissert,  1901.) 

8(NH4),0,  VA,  18MoO»-hl5HsO.  De- 
oomp.  by  hot  H^.  (Gibbs.)  Could  not 
be  obtained.     (Friedheim.) 

10(NH4),O,3VAi,24MoO,4-l0HsO.  Sol. 
^  HA^(MUch.)    of^^S^by^c^te^ed. 
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Ammonium  barium  vanadiomolybdate, 
SCNHOaO,  16BaO,  6V,0»,  36MoO,. 

(MUch.) 

(NH4)20.   BaO,  VtOi,   MoO,+6H^. 
(Euler-Cheipin,  Dissert,  1895.) 

3(NH4),0,  BaO.  3V,0»,  5MoO,4-9HiO. 
SI.  sol.  in  cold  and  not  HiO.    (Enler-Chelpin.) 

Ammimium  potassium .  (NHOtO,  3KaO. 

2V,0,,  JMoO,+6H,0. 
Decomp.  by  HjO.    (Euler-Chelinn,) 
(NH4)A    3K,0,    3V,0,,    5MoO,+9H,0. 

(Euler-Chelpin.) 
H(NH4)iO,    3)^K,0,    3V,0»,    5MoO,+ 

16H,0.      Sol.    in    H/).     (Jacoby,    Dissert. 

1900.) 

Ammonium  sodium  ,  (NH4)tO.  NasO, 

2V,0»,  6MoO,+12H,0. 
(Euler-Chelpin,  Dissert,  1895.) 

Barium ,  BaO,  V,Oi,  MoOi+7H,0. 

(Euler-Chelpin.) 

Barium  — ,  3BaO,  2V,0»,  6MoO,. 

(MUch.) 

-f8H^.    (Euler-Chelpin.) 

5BaO,  4V,06,  6MoO,-f28H/).  Sol.  in 
hotHjO.    (Euler-Chelpin.) 

3BaO,  V,0»,  8MoOa-f2BaO,  H,0,  VjOs, 
8MoOa+28H,0.  Sol.  in  hot  H/).  (Gibhs, 
Am.  Ch.  J.  5.  361.) 

7BaO,  3V,05,  18MoO,-f  16H,0  =  BaO, 
3V,0|-h6(BaO,  3MoO,)+16H,0.  SI.  sol. 
in   H,0. 

+36H|0  and  -f48H,0.  (Liebert,  Dis- 
sert. 1891.) 

Potassium ,  K,0,  V,0»,  3MoO«-|-15HaO 

Nearly  insol.  in  cold  HjO.  (Euler-Chelpin, 
Dissert,  1895.) 

3KA  2V,06,  4MoO,-f8H,0=KA  2V,06 
-f2(K,(i,  2MoO,)-f8H,0. 

Very  sol.  in  HjO.    (Friedheim.) 

4-7H,0.  Easily  sol.  in  cold  H,0.  (Euler- 
Chelpin.) 

-f  9H,0.  EasUy  sol.  in  cold  H,0.  (Euler- 
Chelpin.) 

2K\0,  2V,06,  5MoOa+10H/3.  Nearly 
insol.  in  cold,  very  si.  sol.  in  hot  H|0.  (Euler- 
Chelpin.) 

3K20,  VjOs,  6MoO,-f  5H,0.  (Euler-Chel- 
pin.) 

2Kj0,  V,06,  6MoOi-f  6HiO.  Very  si.  sol. 
in  cold,  easily  sol.  in  hot  H|0.    (Liebert.) 

4K,0,  2V,06,  12MoO,-hl2H,O  =  Kj0, 
2V/)6-f3(Kj0,  4MoOa)-hl2H/).  SI.  sol. 
in  H/).    (Friedheim.) 

5KA  -  2V,0&.  12MoOa-fl2H,0=K,0, 
2V,0-h4(K,0,  3MoO,)-hl2H^.  Rather  si. 
sol.  in  HjO.    (Friedheim.)'    ' 

SI.  sol.  in  cold,  easily  sol.  in  hot  H2O. 
(Liebert,  Dissert,  1891.)     . 

3K,0,  V,Oi,  12MoO,+15H,0.    (liebert.) 


Potassium  sodium  yanadiomolybdate,  Kfi, 
4Na,0,  2V,0,,  12MoO,-f  18Hrf). 
(Euler-Chelpin,  Dissert  1896.) 

Sodium  ,  2Na,0,  V,0»,  6MoO,-hl6H|0. 

(Euler-Chelpin,  Dissert,  1896.) 

Vanadiophosphoric  acid. 
See  Phosphovanadic  add. 

Vanadioselenioiis  acid,  3VsOf,  4Se0t+ 

4Hs0. 

-h6H,0.     Difficultly  sol.  in  H/).     Can  be 
cryst.  from  HiO. 

+  10HiO.    Difficultly  sol.  in  H/).    Can  be 
"  "       Fnnd  '    ~ 
1307.) 


cryst.   from   H,0.     (Prandtl,   B.    1905,  88. 


Ammimium  Tanadioselenite, 

4(NH4)fO,  6V,0,,  68e0,-hl3HA 

SI.  sol.  in  HiO.    Decomp.  by  boiling  HA 

3(NH4),0.    3V,0,,     6SeO,-h2H/).     Ppt. 
(Prandtl,  B.  1905,  88.  1309.) 

(NH4),HV80,T,  12SeO,+2H,0.    Ppt. 

+4H/).    Ppt.     (Prandtl,  Z.  anorg.  1911. 
78.  231.) 

Ammonium  silver ,  2Vj(NH4)  jO,  1  »/,AgjO, 

6V,0^     5SeO,-|-12HA+l^fO     awl 

(Prandtl,  Z.  anorg.  1907,  68.  402.) 

Lithium ,  4Li,0,  6V,0»,  5SeOi-f80Hrf). 

Very  sol.  in  HiO.    (Prandtl.) 

Potassium    ,    4K,0,    6V,0»,    5SeO,-(- 

13H,0. 
3K,0,  3V,0i,  6SeO,.     (Prandtl,  B.  1905 
88.  1309.) 

Sodium ,  4Na,0,  6V/),,  5ScO,-f  2aH/). 

Very.  sol.  in  HiO.     (Prandtl,  Z.  anoff 
1907,  68.  403.) 

Vanadiosulphuric  add,  VsO»,  3SOi+3HiO. 

Deliquescent.    Sol.  in  HsO.  but  is  decomp. 
by  boilinu.    (Ditte,  C.  R.  102.  757.) 

See  Sulphate,  vanadium. 

Vanadiosulpurous  acid. 

Aimnonium  Tanadiosulphitej 

3(V,04,80,),  (NH4)iO,  80,-MHA 
(Gain,  C.  R.  1907,  144.  1158.) 

C«dum ,  (V/)4,S0,),  3(C8/),8CW+ 

8H,0. 

(Gain.) 

Lithium  ,  (V,04,SOO,  6(Li/)^t)+ 

8HrO. 

(Gain)  Digitized  by  V^OOglC 
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PoteBshun     vanadioralpliite,     3SOt,(Vs04), 
S0,,(K,0)+6H,0. 
(Gain.) 

Robidium ,  (V/)4,S0,),  2(Rb,0,80,)  + 

2H,0. 

(Gain.) 

Sodium   ,    6(Vf04^,),    (NaiO,SO,)  + 

2HsO. 

(Gain.) 

Thalliiim  ,  3(V,0«,S0i),   (Tl,0,SOi)  + 

8HsO. 

(Gain.) 

Vanadiotungstic  acid,  6HA  VsOi,  lOWO. 
+16H,0. 

Very  si.  sol.  in  cold,  more  easily  in  hot  HiO. 
(Gibbs,  Am.  Ch.  J.  5.  361.) 

6H/i.  VjO.,  16WO,+30H,O.  ReadUy 
sol.  in  HjO.    (Gibbs.) 

17H^,  4V^,,  16WO,+24H/).  81.  sol. 
in  cold,  easily  in  hot  H|0.  (Rosenheim,  A. 
261.  228.) 

Aluminum  sodium  Tanadiotaiuntate.  7AltOt, 

27Na,0,    36Vrf>»,    144WO,+664H,0= 

3(A1,0,,  9Na,0,  48WO,),  4(A1,0,,  OViO*) 

4-504HiO. 

Sol.  in  H,0.     (Rothenbach,  B.  28.  3055.) 

Ammonium  ,  (NH4)A  3V,0,,  W0,+ 

6H,0. 

Sol.  in  H,0.  (Rammelsberg,  B.  1.  158.) 
2(NH4)iO,  V,Oi,  4WO,+4H,0.  (Friedheim 
and  L5wy,  Z.  anorg.  1984.  6.  24.) 

4(XH4),0,  2HA  V^6,  5W0,+11H,0. 
Sol.   in  H,0.     (Gibbs.   Am.  Ch.  J.  5.  361.) 

2(NH4),0.  V,0»,  5WO,+10HjO.  Sol.  in 
H,0.    (Ditte,  C.  R.  102.  1019.) 

31(NH4)iO,  14V/)6.  60WO,+58H,O  = 
5[5(NH4)20,  12W0,1,  2[3(NH4),0,  7V,05)]. 
Sol.  in  H,0.    (Rothenbacb,  B.  23.  3051.) 

7(NH4)A  4V/)6,  14WO,+16H^.  Sol. 
in  H,0.    (Rosenheim,  A.  251.  197.) 

8(NH4)80,  4V^5,  16W0,.  9H/)+4H,0. 
Efflorescent.  Very  sol.  in  HjO.  (Rosenheim, 
A.  251.  216.) 

Barium   ,    19BaO,    10V,O,,    36WO,+ 

94HaO = 3(5BaO,      12WOs),      2(2BaO, 
6VA)+94Hrf). 

SI.  sol.  in  H,0.    (Rothenbach,  B.  23.  3052.) 

8BaO,  4V,0.,  16W0,,  9H,0+44H,0. 
Efflorescent.  Not  very  sol.  in  HjO.  (Rosen- 
heim, A.  251.  218.) 

Composition  is  6BaO,  12WO,,  3V,06+ 
39H,0.    fFriedheim.) 

6BaO,  3V2O6,  12WO,4-34H,0.  Not  easihr 
sol.  in  H,0.  (Friedheim  and.  Ldwy,  Z. 
anorg.  1894,  6.  18.) 

4BaO,  4V,04,  12WO,+41H,0.     Less  sol. 


than  preceding  salt.    Decomp.  by  boiling  or 
by  mmeral  acids.    (Rosenhemi.) 

Composition  is  4BaO,  12W0|,  3V|t),-|- 
30H,O.    (Friedheim.) 

Calcium    vansdiotiingstate,    2CaO,    VsOi. 
2WO,+12Hrf).  ^  *       '^h 

(Friedheim  and  L6wy,  Z.  anorg.  1894,  6. 
20.) 

Magnesium   sodium   ,    MgO,    6NatO. 

3V,0,,    12W0,+42H,0-6Ni0. 
.  12WO,+MgO,  Na,0,  3Vrf>,+^,0. 
Sol.  in  H|0.     (Rothenbach,  B.  28.  3054. 

Potassium   ,   4K/>,    3V,0,,    12W0i+ 

3QHtO. 

Sol.  in  HjO. 

Composition  is  potassium  m^totungstate 
vanadate,  3(K|0,  4W0i)+K,0,  3ViOi+ 
30H,O.    (Friedheim,  B.  28.  1515.) 

8K A  4V,0.,  16W0,,  9H,0 +24H^.  Very 
efflorescent.  Easily  sol.  in  HjO,  (Rosen- 
heim, A.  261.  214.) 

Formula  is  6K,0,  12W0,,  3V^»-f  24H,0, 
which  is  a  double  salt,  5K/>,  12W0,-f  K,0, 
3VjO..    (Friedheim,  B.  28.  1505.) 


am   ,    (SNatO.    3V,0,, 

,0),    4(6K,0,  3V,0,,  6W0, 
r  Na,0,  4KaO,  3V,04,  6W0, 


Potassium   sodium   ,    (SNaiO,    3ViOfc 

6WO,-f22H,C  -  — 

-f  22H,0)  or  : 
+22HtO. 

(Friedheim  and  L6wy,  Z.  anorg.  1894,  6. 
22  ) 

4(5Na,0,  3V2O5,  6WO,+24H,0),  3(5K,0, 
3V,06,  6WO,+24H,0.)  (Friedheim  and 
Lfiwy.) 

5(5Na,0,  3V,0*,  6WO,-f-24H,0),  5K,0, 
3V,06,  6W0,-f  24H2O.  (Friedheim  .  and 
Lfiwy.) 

Silver ,  8Ag,0,  4V,0»,  16W0,,  9H,0. 

Somewhat  sol.  in  cold  H2O,  more  easily 
upon  addition  of  little  HNOj.  Decomp.  by 
warm  HjO.    (Rosenheim,  A.  261.  224.) 

3Ag,0,  2V,0.,  6WO,+3H,0.  Nearly 
insol.  in  cold  HjO.  Decomp.  by  addition  of 
HNOa  or  upon  warming.    (Rosenheim.) 

Sodium ,  6Na,0,  3V,0i,  6WO,+36H,0. 

Sol.  in  H,0. 

Ck)mposition  is  3{NajO,  2W0j) -f 2(NasO, 
3V/)6)-h36H,0.     (Friedheim,  B.  28.  1527.) 

-h38H,0.  Sol.  in  1.25  pts.  H,0  at  13.8^ 
(Friedheim  and  Ldjry.) 

2Na,0,  2V,04,  3W0,-f  20H,0.  Very  sol. 
in  H,0. 

(Composition  is  Na/),  3WOj+Na80,  2ViO» 
+20H^,  double  salt  of  sodium  tritungstate 
and  (ftvanadate.     (Friedheim,  B.  28.  1523.) 

4Na,0,  3V,0»,  12WO,-f38H,0=3(Na,0, 
4WO,)-hNaA3V,Oi4-38H,0.  Sol.  in  Hrf). 
(Rothenbach,  B.  28.  3060.)     OOQIC 

8Na,0,    4V,0.,    16W0,,    9H^-h48Hrf). 
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Efflorescent.  Easily  sol.  hi  H|0.  (Rosen- 
heim, A.  261.  210.) 

Formula  is  6Na,0,  12W0,,  3V,06-h42H,0, 
and  is  a  double  salt  of  sodium  parotungstate, 
5NasO,  12WOs,  and  sodium  ^'vamidate, 
Na/),  aVjOft.    (Friedheim,  B.  28.  1505.) 

7Na,0,  ViOft,  12WO,+29H,0.  Easily 
sol.  in  HjO.  (Friedheim  and  Ldwy,  Z.  anorg. 
1894,  6.  15.) 

8Na,0,  V2O5, 14WO,4-60H,Oand  +66H,0 
(Friedheim  and  L5wy.) 

Strontitim  vanadiotungstate,  19SrO,  36W0|, 
10V,O»+122H,O  =3(6SrO,         12W0,), 
2(2SrO,  5V,0,)-f  122H,0. 
Sol.  in  HjO.    (Rothenbach,  B.  28.  3053.) 

Vanadious  acid. 
See  Hypovanadic  add. 

Vanadiovanadicomolybdic  acid. 

Ammonium  Tanadiovanadicomolybdatei 

11(NH4)A    4V,0»,    VO,,     28MoO,+ 
48H,0. 
SI.  sol.  in  cold,  sol.  in  hot  HjO  without 

decomp.    (Gibbs,  Am.  Ch.  J.  6.  391.) 

Baxiom :,  14BaO,  2V,0,,  3V0,,  30MoO, 

+48H,0. 
Precipitate.  .Very  si.  sol.  in  cold,  decomp. 
byhotHiO.    (Gibbs.) 

Vanadiovanadicotungstic  acid. 

Ammonium  TanadioTanadicotungstate, 

6(NH4)A     2V,0,,     3V0„     12W0,-f 
12H,0. 
Sol.  in  H,0.    (Gibbs,  Am.  Ch.  J.  6.  391.) 

Silver ,  6Ag,0,  2V,0»,  3V0,,   12W0,+ 

8H,0. 
Precipitate.    Very  si.  sol.  in  cold,  sol.  in 
much  warm  HiO.     (Gibbs.) 

Sodium ,  6Na,0,  2VaO»,  3V0,,  12W0,. 

Very  sol.  in  H,0.     (Gibbs.) 

Vanadium,  V. 

Insol.  in  HjO,  HCl,  dil.  H,S044-Aq,  and 
cold  cone.  H1SO4.  Sol.  in  hot  cone.  HsS04. 
Slowly  sol.  in  HF-hAa.  Easily  sol.  in  dil. 
or  cone.  HNOj+Aq.  Not  attacked  by  hot 
or  cold  NaOH  or  KOH+Aq.  (Roscoe,  A. 
suppl.  7.  85.) 

Does  not  alter  in  the  air:  not  acted  upon 
by  HCl  and  very  slowly  by  HjS04.  (Moissan, 
Cf.  R.  1896,  122.  1299.) 

Vanadium  boride,  VB. 

Sol.  in  HF  and  HNO,.  Decomp.  by  fused 
alkalies.    (Wedekind,  B.  1913, 46.  1203.) 


Vanadium  ^'bromide,  VBra. 

Very  ddiquescent;  quickly  decomposes. 
(Roscoe,  A.  suppl.  8.  99.) 

-h6HA  Sol.  in  H,0  with  decomp.  (Locke 
and  Edwards.  Am.  Ch.  J.  1898,  20.  600.) 

Sol.  in  HfO,  alcohol  and  ether.  Insol.  in 
HBr.    (Piccini.  Z.  anorg.  1899,  19.  398.) 

Vanadium  carbide,  VC. 

Insol.  in  HCl  and  H,S04. 

Sol.  in  HNO«  in  the  cold,  and  in  fused 
KNO,  and  KClOi.  (Moissan,  C.  R.  1896, 
122.   1300.) 

Vanadium  dichloride,  VCls. 

Very  deliquescent.  Sol.  in  HjO,  alcohol, 
and  ether.    (Roscoe,  A.  suppl.  7. 79.) 

Vanadium  trichloride,  VCU. 

Deliquescent.  Sol.  in  H^,  absolute  alco- 
hol, and  ether. 

+6HsO.  Sol.inHsO;sl.8ol.inconc.Ha+ 
Aq. 

Sol.  in  alcohol  and  ether.  (Piccini,  Z. 
anorg.  1899,  19.  395.) 

Vanadium  (ctrodiloride,  VCI4. 

Sol.  with  decomp.  in  H/),  alcohol,  and 
ether.    (Roscoe.) 

Sol.  in  HiO  with  decomp. 

Sol.  in  fuming  HCl  with  decomp. 

Sol.  in  anhydrous  CHCli  or  glacial  acetic 
acid  apparently  without  chemical  change. 
(K<wpel,  Z.  anorg.  1905,  46.  346.) 

Vana^li^  difluoride,  VFt. 

Sol.  in  HF  with  evolution  of  Hj  and  forma- 
tion of  VF,.     (Manchot,  A.  1907,  887.  135.) 

Vanadium  trifluoride,  VFs. 

Nearly  insol.  in  HjO  and  organic  solvents. 
(Ruff,  B.  1911,  44.  2544.) 

-i-3H,0.  Emorescent.  Easily  sol.  in  ookl 
extremely  sol.  in  hot  H|0  with  decomp. 
Can  be  recryst.  from  Bff'+Aq.  Insol  m 
strong  alcohol.  (Petersen,  J.  pr.  (2)  40.  48.) 

Vanadium  tetrafluoride,  VF4. 

Very  hydroscopic. 

Easily  sol.  in  U|0. 

Difficultly  sol.  in  SOtClt  and  SiCU. 

Sol.  in  POCU  with  evolution  of  gas. 

Sol.  in  acetone  and  acetic  acid. 

Difficultly  sol.  in  alcohol  and  CHCU- 
(RufT,B.  1911,44.2545.) 

Vanadium  peniafluoride,  VFf. 

Easily  sol.  in  H|0. 

Easily  sol.  in  alcohol,  CHCU,  acetone,  and 
ligroin.  Insol.  in  CSt.  Decomp.  tolueae 
and  ether.    (Ruff,  B.  1911,  44.  2549.) 

Vanadium  trifluoride  wUh  M^IC 
See  Fluovanadate,  M.        -^ 
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Vanadium  hydride, 

Stable.    Does  not  react  with  boiling  HjO. 

Not  attacked  by  boiling  HCl,  but  oxidiied 
by  hot  H,S04. 

Sol.  in  boiling  HNOs.  (Muthmann,  A. 
1907,  356.  86.) 

Vanadium  dihydrozide,  VO,  xHsO. 

Insol.  in  KOH  or  NaOH+Aq. 

V(OH),.  Sol.  in  HCl.  (Locke  and  Ed- 
wards, Am.  Ch.  J.  1898,  20.  598.) 

Vanadium  ^nhydiozide,  V2O1,  xHsO. 

Easily  sol.  in  all  acids.  (Petersen,  J.  pr. 
(2)  40.  49.) 

Vanadium  te^ahydrozide  (Hypovanadic  hy- 
droxide), V,0,(0H)4-f  SffiO. 
Easily  sol.  in  acids  or  alkalies.     (Crow, 
Chem.  Soc.  80.  453.) 

Vanadium  Iraodide,  VIi+6HtO. 

Very  hydroscopic:  sol.  in  HiO.  Only  si. 
sol.  in  cold  cone.  Hl-f  Aq. 

Sol.  in  alcohol.  (Piocini,  Z.  anorg.  1899, 
19.  399.) 

Vanadium  nitride,  VsN. 

Insol.  in  H,0,  HCl,  and  K0H4-Aq.  Sol. 
in  HNO,-f  H^4. 

Decomp.  by  fusing  with  KOH.  (Muth- 
mann, A.  1907,  856.  93.) 

Insol.  in  liquid  NH».  (Gore,  Am.  Ch.  J. 
1898,  SO.  830.)  ^ 

VN.     (Roscoe,  A.  suppl.  6.  114.)      »^ 

VNi.  Not  attacked  by  cold  HNOT+Aq. 
(Uhrlaub,  Pogg.  108.  134.) 

Vanadium  dioxide,  VO. 

Insol.  in  HsO;  easily  sol.  in  dil.  acids. 
(Roscoe,  A.  suppl.  6.  95.) 

Vanadium  truNdde,  VaOt. 

Oxidised  in  H2O  in  contact  with  air  and 
then  dissolves.  Insol.  in  acids,  except  HNOs, 
and  in  alkalies +Aq.  (Roscoe,  A.  suppl.  6. 
99.) 

Easily  sol.  in  HF.  (Petersen,  J.  pr.  (2)  40. 
48.) 

Vanadium  /edtndde,  VOs. 
Sol.  in  acids  and  alkalies +Aq. 

Vanadium  pentoxide,  VsO|. 

Sol.  in  about  1000  pts.  HjO.    (Beraelius.) 

Sol.  in  acids,  alkali  hvdrates,  and  carbon- 
ates 4-Aq.  Insol.  in  absolute,  very  si.  sol. 
in  dil.  alcohol. 

Insol.  in  glacial  HCtH^s. 

Sol.  in  cone.  KF+Aq.  (Ditte,  C.  R.  106. 
1067.) 

Sol.  in  HiCs04+Aq  and  alkali  oxalates -h 
Aq.    (Halberstadt,  Z.  anal.  22.  1.) 

Three  modifications. — (a)  Forms  hydrates 


with  2,  and  5H,0.  Sol.  in  H^O.  1  1.  cf  sat. 
solution  contains  8  g.  ViOt. 

(/3)  Vrf)»,  2H,0.  Very  si.  sol.  in  H,0.  1 1. 
of  sat.  solution  contains  0.5  g.  VjOft. 

(7)  V,0,,  5H,0.  Less  sol.  in  H,0  than 
/5  1  1.  HiO  contains  0.05  g.  VjO.  when  sat- 
urated.   (Ditte,  C.  R.  101.  698.) 

See  Vanadic  add. 

Vanadium  oxide,  V40»-2VOs,  VsOs. 

See  Vanadate,  vanadium.  *- 

V^4,  V,05-fV»H,0.  (Brierley,  Chem. 
Soc.  49.  30.) 

See  also  Vanadiovanadic  add, 

V,0*,  2V,0ft-f8H,0. 

See  Vanadate,  vanadium. 

Vanadium  perUrndde  with  MB. 
See  Fluoxyvanadate,  M. 

Vanadium  oxy  compounds. 
See  Vanad]^  compounds. 

Vanadium  silidde,  VaSi. 

Insol.  in  HsO. 

Not  attacked  bv  HCl,  HNO,  or  HjSOi. 
Readily  attacked  by  HF. 

Not  attacked  by  KOH-fAq,  NaOH+Aq 
or  NH4OH.    Decomp.  by  fused  KOH. 

Insol.  in  alcohol,  ether  and  benzene. 
(Moissan,  C.  R.  1902,  135.  496.) 

VSii.  Sol.  in  HF;  insol.  in  acids  and  al- 
kalies. 

Decomp.  by  fused  KOH.  (Moissan,  C.  R. 
1902,  185.  78.) 

Vanadium  disulphide,  VsSs. 

Insol.  in  boiling  dij.  or  oonc.  HCl,  dil. 
H,S04+Aq,  or  cold  cone.  H,S04.  Easily 
sol.  in  hot  dil.  or  cone.  HNO»+Aq,  or  in 
boiling  cone.  HsS04.  Insol.  in  alkalies+Aq. 
SI.  sol.  in  KSH-hAq;  sol.  in  NH4SH+Aq. 
(Kay,  Chem.  Soc.  87.  728.) 

Vanadium  trisulphide,  VtSt. 

Insol.  in  cold  HCl  or  dU.  HjSO* + Aq.  Very 
fil.  sol.  in  hot  HCl  or  dil.  H,S04+Aq.  More 
sol.  in  HNOi-f  Aq  or  cone.  HtS04.  SI.  sol. 
in  NaOH  or  NH40H-f  Aq.  Easily  sol.  in 
(NH4),S  or  NH4SH+Aq,  also  in  K,S-f  Aq. 
(Kay,  Chem.  Soc.  87.  728.) 

Vanadium  pen/asulphide,  VaSt. 

SI.  attacked  by  hot  cone.  HCl  or  hot  dil. 
H,S04-hAq;  sol.  in  hot  cone.  HjSO*.  Sol.  in 
hot  dil.  HNO,+Aq.  SI.  sol.  in  NH40H-hAq, 
but  easily  diraolved  by  NaOH-fAq.  SI.  sol 
in  Na,S+Aq.    Sol.  in  NH4SH-f  Aq.    (Kay.) 

Vanadium  sulphochloride  sulphur  chloride, 
4VSC1,,  SiCI,. 
Decomp.  in  theDfiieu  (Koppel,  Z.  anorg. 
1906,  45.  357.) 


1114 


VANADOUS  ACID 


Vanadous  aci<L 

Ammoniiim  ▼anadite,  basic,  2(NH4)iO, 

V,04. 

SI.  8oJ.  in  cold,  easily  in  hot  H,0.  (Ditte, 
C.  R.  102.  1310.) 

Ammoiiiiim  Tanadite,  (NH4)iV40i+3HsO. 

Sol.  in  H,0.    (Crow.  Ghem.  Soc.  80.  460.) 

-fa;HiO.    Sol.  inH,6. 

Iifisol.  in  alcohol,  ether  and  ammonia. 
(Koppel,  Z.  anorg.  1903,  86.  297.) 

-h3Hrf).  Easfly  sol.  in  HjO.  (Mawrow, 
Z.  anorg.  1907,  66.  160.) 

Barium  vanadite,  BaV40i+4HfO. 

Ppt.     (Koppell,  Z.  anorg.  1903,  86.  300.) 
•     +5H,0.  Precipitate.   Easily  sol.  in  HNO,, 
or  HCl+Aq.    (Crow,  Chom.  Soc.  80.  460.) 

Lead  yanadite,  PbV40». 

Ppt.     (Crow.) 

Potassium  vanadite,  KtV40»+4HtO. 

Sol.  in  H,0. 

Insol.  in  alcohol,  ether  and  ammonia 
(Koppel,  Z.  anorg.  1903.  86.  300.) 

+7HsO.  EasUy  sol.  in  H,0.  Insol.  in 
cold,  sol.  in  hot  KOH+Aq.  Insol.  in  alcohol. 
(Crow.) 

+H,0.    (Ditte,  C.  R.  102.  1310.) 

Sflyer  yanadite,  AgsV40t. 
Ppt.    (Crow.) 

Sodium  yanadite,  NasV40»+4H20. 

Sol.  in  H,0. 

Insol.  in  alcohol,  ether  and  ammonia. 
(Koppel,  Z.  anorg.  1903,  86.  299.) 

+7H,0.  Easily  sol.  in  H,0.  (Crow,Chem. 
Soc.  80.  459.) 

Vanadosotungstic  acid. 

Ammonium  yanadosotuiifi»tate, 

6(NH4)iO,  2V,04, 14WO,+13H,0. 
Very  sal.  in  H2O.     (E.  F.  Smith,  J.  Am. 
Chem.  Soc,  190],  26.  1228.) 

Vanadous  acid. 
See  Hypoyamidic  add. 

Vanadoyanadic  acid. 
See  Vanadicoyanadic  add. 

Vanadyl  bromide,  VOBr. 

Very  si.  sal.  ip  HjO,  acetic  anhydride, 
ethyl  acetate,  and  acetone. 

Insol.  in  alcohol,  ether,  acetic  acid,  CHClj, 
toluene  and  CCI4.    (Huff,  B.  1911,  44.  2537.) 

Vanadyl  dtbromida,  VOBrs. 

Very  deliquescent,  and  sol.  in  HiO»  (Ros- 
coe.) 


Vanadyl  ^'bromide,  VOBn. 

Very  deliquescent,  and  quickly  deoomposes 
in  moist  air.    Sol.  in  HK>.    (Roeooe.) 

Vanadyl  bromide,  VsOiBrs,  2HBr+7H/). 

Very  deliquescent.   (Ditte,  C.  P.  102. 1310.) 

Vanadyl  Mmidiloride,  ViOsCl. 

Insol.  in  HfO.  Easily  sol.  in  HKO»+Aq. 
(Rosooe,  A.  suppl.  6.  114.) 

Vanadyl  manochloride,  VOCl. 

Insol.  in  H,0.    Easily  sol.  in  HNOs+Aq. 

(Roscoe.) 

Vanadyl  dichloride,  VOCls. 

Deliquescent.  Slowly  decomp.  by  HjO. 
Easily  sol.  in  HNO«-f  Aq.    (Roscoe.) 

Vanadyl  /richloride,  VOCl,. 

Deliquescent.  Sol.  in  HsO  and  alcohol  with 
decomp.    (Bedson,  A.  160.  235.) 

Sol.  in  ether  with  combination. 

Z>tyanadyl  chloride,  Vi04Clt+5HsO. 

Deliquescent,  and  sol.  in  H^,  fuming 
HCl,  or  alcohol.    (Crow,  Chem.  Soc.  80. 457.) 

Vanadyl  chloride,  V,0,Cl3+4H/>. 

Very  deliquescent.  (Ditte,  C.  R.  101 
1310.) 

Vanadji  platinum  chloride. 
See  Chloroplatinate,  yanadyL 

Vanadji  ^'chloride  ammonia,  VOCli,  xNHi. 
Decomp.  by  HjO.    (Roscoe.) 

Vanadji  difluoride,  VOFt. 

Insol.  in  H3O.  Insol.  in  alooh(^.  ether, 
CHCU.  SI.  sol.  in  acetone.  (Ruflf,  B.  1911, 
44.2546.) 

Vanadji  Mfluoride,  VOFt. 

Very  hydroscopic.  Easily  sol.  in  H|0. 
Sol.  in  POCIi  with  evolution  of  gas.  DflB- 
oultly  sol.  in  PClt  and  AaCU.  Sol.  in  hot 
CHCU  and  acetic  anhydride.  (Ruff,  B.  1911, 
44.  2547.) 

Vanadyl  fluoride  wilh  MF. 

See  Fluozyyanadate,  and  Flnoxhypoftaa- 
date,  M. 

Vanadyl  iodide,  V,OJs,  3HI+10H,0. 

Verv  deliquescent,  and  sol.  in  HjO.  (Ditte, 
C.  R.  102.  1310.) 

VjOal,,  2HI-f8H,0.    As  above, 

Vanadji  sulphide,  VOS  (?). 

(a)  InsoL  in  Hfi,  alkalies,  alkali  sulphide 
+Aq.  Sol.  in  adds,  exo^t  nitric  add  asd 
aqua  regia.    (Benelius.) 
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(6)  Sol.  in  alkalies,  alkali  carbonates,  and 
sulphides +Aq.    Insol.  in  acids.    (Berielius.) 

Water,  HiO. 

Water  is  the  most  universal  solvent.  It 
absorbs  all  sases,  usuallv  with  an  increase  of 
volume,  seldom,  as  in  tne  case  of  NHs,  with 
a  diminution  of  volume.  It  dissolves  almost 
all  solids  in  greater  or  less  quantity,  and 
mixes  with  or  dissolves  considerable  amounts 
of  man^  liquids. 

Miscible  with  aloobol.   Sol.  in  36  pts.  ether. 

Sol.  in  30-33  vols,  ethyl  acetate.    (Becker.) 

Sol.  in  5  vols,  iodhydl'in. 

SI.  sol.  in  most  of  the  fatty  oils. 

Solubility  in  organic  solvents  at  t^. 


G.H^in 

Solvent 

f 

100  s.  of  the 
■onition 

Benzene 

+3 

0.030 

23 

0.060 

40 

0.114 

55 

0.184 

66 

0.255 

77 

0.337 

Petroleum 

-2 

0.0012 

bpt.  190-250** 

+18 

0.005 

at  atmos.  pressure 

23 

0.007 

30 

0.008 

36 

0.012 

53 

0.026 

,    59 

0.031 

61 

0.035 

66 

0.043 

79 

0.063 

85 

0.075 

94 

0.097 

Paraffin  oil 

+16 

0.003 

bpt.  200-300** 

50 

0.013 

at  10  mm.  pressur 

65 

0.022 

73 

0.030 

77 

0.035 

94 

0.055 

(Groschuff,  Z.  Elektrochem,  1911,  17.  350.) 

White  precipitate,  fusible. 
See  Mercuri^ftammoniuin  chloride. 

White  precipitate,  infusible. 
See  Merctiric  ddoramide. 

Xanthochromium  bromide, 
Cr(N0,)(NH,)3r,. 
Sol.    in    H|0.     Resembles    the    chloride. 
(Christensen,  J.  pr.  (2)  84.  74.) 

carbonate,  Cr(NO,)(NH,)»CX),. 

Easily  sol.  in  HsO.    (Christensen.) 


Zantiiochromium  chloride, 
Cr(NO,)(NH,).Cl,. 

More  sol.  in  HsO  than  the  roseo,  but  less 
than  the  piurpureo  salt. 

Solution  decomp.  by  light  or  boiling.  De- 
comp.  by  dil.  acids.  Sol.  in  NaOH+Aq  and 
in  NH40H+Aq  (sp.  gr.  0.91).  Insol.  in 
alcohol.    (Christensen,  J.  pr.  (2)  84.  74.) 

chloroplatinate,  Cr(NOt)(NHi)iPtCli. 

Insol.  in  pure  HsO,  but  sol.  when  warmed 
with  HsO  containing  HCl,  with  formation  of 
a  new  double  salt.    (Christensen.) 

mercnric  chloride,  Cr(NOi)(NHi)iClt, 

2HgClt. 

Precipitate.  Decomp.  by  long  contact  with 
HsO.    (Christensen.) 

chromate,  Cr(N0t)(NHi)iCr04. 

Difficultly  sol.  in  HsO.    (Christensen.) 

dichromate,  Cr(NOs)(NHi)iCriOT. 

Difficultly  sol.  in  HsO.    (Christensen.) 

dithionate,  Cr(NOt)(NH,),StO,. 

Insol.  in  cold  HsO.    (Christensen.) 


—  hydroxide. 

Known  only  i 


Cr(NO,)(NH,),(OH),. 

Q  solution.     (Christensen.) 


iodide,  Cr(NO,)(NH,)  J,. 

Quite  difficultly  sol.  in  HsO.    (Christensen.) 

nitrate,  Cr(NO,)(NH,),(NO,),. 

Sol.  in  about  150  pts.  HsO.    (Christensen.) 

sulphate,  Cr(N0,)(NH,)»S04+H,0. 

Sol.  in  HsO  and  (NH4)sS04+Aq.    (Chris- 
tensen.) 


Xanthocobaltic  bromide, 

Co(XH,)fc(NO,)Br,. 
Easily   sol.   in   cold   HtO. 


(Werner  and 


Miolati,  Gass.  ch.  it.  88,  8.  140.) 

bromonitrate,  Co(NOt)(NH,)»(NO,)Br. 

SI.  sol.  in  cold,  more  easily  in  hot  HjO. 
(Gibbs.) 

chloride,  Co(NO,)(NH«),Clt. 

SI.  sol.  in  cold  HsO,  and  decomp.  by  boiling 
therewith.  Insol.  in  HCl+Aq  and  alkali 
chlorides +Aq.  Easily  decomp.  by  boiling 
with  acids,  even  dilute.    (Gibbs  and  Genth.) 

Sol.  in  50  pts.  cold  HsO.  (Jdrgensen,  Z. 
anorg.  6.  172.) 

merctiric  chloride,  Co(NOt)(NHt)»Cli, 

2HgCls+HtO. 
Insol.  in  cold,  si.  sol.  in*  hot  HsO  without 
decomp.    More  sol.  in  acidified  HsO.    (Gibbs 
and  Genth.) 
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Zanthocobaltic  chloraurate, 

Ck)(NO,)(NH,),Cl„  AuCU+H,0. 
Can  be  easily  crystallised  out  of  hot  HjO. 
(Gibbs  and  Genth,  Sill.  Am.  J.  (2)  24.  90.) 

chloronitnite,  Ck)(NO,)(NH,)s(NO,)Cl. 

SI.  sol.  in  cold,  more  easily  in  hot  HjO. 


-  chloronitrate  gold  chloride, 

Ck)(NO,)(NH,)ft(NO,)Cl,  AuCl,. 


chloronitrate  platinic  chloride, 

2Co(N0,)(NH,),(N0,)Cl,  PtCl^. 

chloropUtinate,  Co(NOi)(NHs)»Clt, 

PtCl4+HiO. 
Scarcely  sol.  in  hot  or  cold  HjO.    Can  be 
recryst.  from  dil.  HNOi+Aq.    Sol.  in  hot  dil. 
HCl+Aq.    (Gibbs  and  Genth,  SiU.  Am.  J.  (2) 
24.91.)      . 

chromate,  Co(N0f)(NHi)ftCrO4+Hi0. 

Very  si.  sol.  in  cold,  and  but  sli^tly  sol.  in 

hotH/).    (Gibbs.) 

dichronuite,  Co(N0,)(NH,)ftCr,O7. 

Elasily  sol.  in  hot  HjO. 

ferrocyanide,  [Co(NO,)(NH,)J,Fe(CN), 

+7H,6. 
Nearly  insol.  in  cold,  decomp.  by  warm 

-f  6H,0.    (Braun,  A.  182.  47.) 

iodide,  Co(NO,)(NH,)J,. 

Sol.  inHjO.    (Gibbs.) 

iodosulphate, 

[Co(NO,KNH,)*],(S04)I«. 
Sol.  in  H,0. 

periodosulphate, 

[Co(NO,)(NH,)J,(S04)l4. 
Elasily  decomp.  by  hot  HiO. 

nitrate,  Co(NO,)(NH«)*(NO,),. 

SI.  sol.  in  cold,  moderately  sol.  in  hot  HsO. 
Decomp.  by  boiling.  Much  less  sol.  than 
NH4CI  or  (NH4),S04  in  cold  H,0.  Insol.  in 
HNO,.    (Gibbs  and  Genth.) 

nitrite,  Co(NO,)(NH,)»(NO,),+2H,0. 

Sol.  in  HA    (Gibbs.) 

cobaltic  nitrite,  Co(NO,)(NH,)»(NO,), 

+2H,0. 

SI.  sol.  in  HjO.  (Gibbs,  Proc.  Am.  Acad. 
11-8.) 

Is  nitratopurpureocobaltic  cobaltic  nitrite. 


l(NO,)Co(NH,)»j,rCo(NO,)d,-|-2H,0.     (Jdr- 
gensen,  Z,  ahorg.  5.  175.) 

fCo(NO,)(NH,)sl,ICo(NO,)d,.  Not  so 
difficultly  sol.  as  the  luteo  salt.    (Jdrgensen.) 

Xanthocobaltic  tetramine  cobaltic  nitrite, 

Co,(NO,),(NH,)io(Co,(NH,)4(NO,),l,. 

Can  be  recryst.  from  hot  HiO.  (Gibbs, 
Proc.  Am.  Acad.  11.  8.) 

=  (NO,)Co(NH,)J(NO,),(NH,),Co(NO,)J,. 
Xanthocobaltic  diamine  cobaltic  nitrite. 
Very  si.  sol.  in  cold  HsO.  (Jdrgensen,  Z. 
anorg.  6.  180.) 

ozaUte,  Co(NO,)(NH,)rf:5,04. 

Nearly  insol.  in  cold,  si.  sol.  in  hot  H/). 

sulphate,   Co(NO,)(NH,).S04. 

Moderately  sol.  in  hot,  much  lees  in  cold 
HjO.  Sol.  without  deoomp.  in  HjS04+Aq.- 
(Gibbs  and  Genth.) 

Sol.  in  25  pts.  hot  HjO  acidified  with 
HCsHiO}.    (Jdrgensen,  Z.  anorg.  6.  172.) 

4Co(NO,)(NH,)iS04,  3H,S04.  Decomp. 
by  HsO,  not  by  absolute  alcohol .    ( Jdrgeos^i.) 

Xanthorhodium  bromide, 
(NO,)Rh(NH«)»Bri. 
Moderately  sol.  in  HsO.     (Jdrgensen,  J. 
pr.  (2)  84.  394.) 

chloride,  (NO,)Rlij:NH,)»Cl,. 

Much  more  sol.  in  HjO  than  the  nitrate. 


chloroplatinate,  (N0,)Rh(NH,)4PtCl«. 

Ppt.    Extremely  si.  sol.  in  cold  HjO. 

dithionate,  (NO,)Rh(NH,)AO,+HiO. 

Nearly  insol.  in  HsO. 

^fluoaiUcate,  (NO,)Rh(NH,).SiF». 

Ppt. 

^hydroxide,  (NO,)Rh(NH,)»(OH),. 

nitrate,  (NO,)Rh(NH,)»(NO,),. 

Moderately  sol.  in  cold,  easily  in  hot  H/). 
Insol.  in  alcohol.  Less  sol.  in  cone.  NH40H-h 
Aq  than  in  HsO. 

Insol.  in  dil.  HNO,-f  Aq;  sol.  in  HNOi+Aq 
of  1.4  sp.  gr. 

ozaUte,  (NO0Rh(NH,)ftCiO4. 

Nearly  insol.  in  cold  HsO.  Very  si.  sol.  in 
warmHsO.    Easily  sol.  in  dil.  HC,H/),+Aq. 

sulphate,  (N0,)Rh(NH,),S04. 

Slowly  sol.  in  cold,  quite  easily  in  hot  H/). 

4(NO,)Rh(NH,)4S04.  3H,S04.  SI.  sol.  in 
cold,  easily  in  hot  H^.  Can  be  recrysUl- 
lixed  from  dil.  H^04+Aq. 
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Xenon,  Xe. 

Absorption  by  HtO  at  t®. 


t" 

Absorption  -coefficient 

0 

0.2189 

10 

0.1500 

20 

0.1109 

30 

0.0900 

40 

0.0812 

50 

0.0878 

(Antropoff,  Roy.  Soc.  Proc.  1910,  83.  A,  480.) 
Ytterbium,  Yb. 

Ttterbium  bromide,  YbBrs+8HtO. 

Very  sol.  in  HjO.  Hydroscopic.  (Cleve, 
Z.  anorg.  1902,  32.  135.) 

Ttterbium  chloride,  YbCl«-f6H,0. 

Very  sol.  in  H,0.  (Cleve,  Z.  anorg.1902, 
32.  134.) 

Mpt.  150-155^.  Anlnrdrous  salt  is  sol.  in 
H2O  and  in  alcohol.  (NIatignon,  A.  ch.  1906, 
(8)  8.  442.) 

Ttterbium  oxide,  YbsOs. 

Slowly  attacked  by  cold  or  warm  acids, 
but  easily  sol.  at  100**. 

Ttterbium  ozychloride,  YbOCl. 

Ppt.    (Cleve,  Z.  anorg.  1902,  82.  135.) 

Tttrium,  Y. 

Decomposes  H,0.  (Cleve,  Bull.  Soc.  (2) 
21.  344 . )  Decomp.  H ,0  slightly  at  ord .  temp. , 
more  rapidly  by  boiling.  Easily  sol.  in  ail. 
acids,  even  acetic  acid.  Slightly  acted  upon 
by  cone.  HjS04.  Decomposes  hot  KOH+Aq 
and  cold  NH4Cl-f-Aq.  Not  attacked  by 
NH40H-f  Aq.    (Popp,  A.  181.  179.) 

Popp's  yttriimi  contained  erbium. 

Yttrium  bromide,  YBrt. 

Sol.  in  HjO  with  evolution  of  heat.  (Du- 
boin,  C.  R.  107.  243.) 

-h9H20.  Deliquescent.  Easily  sol.  in  HjO 
and  alcohol.    Insol.  in  ether.    (Cleve.) 

Yttrium  carbide,  YCi. 

Decomp.  by  H|0  and  by  dil  acids;  very 
slowly  attacked  bv  cone,  acids.  (Moissan, 
C.  R.  1896,  122.  575.) 

Decomp.  by  HsO  and  dil.  acids.  (Fetters- 
son,  B.  1895,  28.  2421.) 

Yttrium  chloride,  YCU. 

Anhydrous.  Sol.  in  HjO  with  evolution  of 
heat.    (Cleve.) 

-h6HsO.  Deliquescent.  Very  sol.  in  HjO. 
SI.  sol.  in  alcohol.    Insol.  in  ether.    (Cleve.) 

Mpt.  156-160°;  sol.  in  alcohol. 


60.1  grams  anhydrous  salt  are  sol.  in 
100  grams  of  abs.  alcohol  at  15*^. 

6.5  grams  are  sol.  in  100  grams  pyridine. 
(Matignon,  A.  ch.  1906,  (8)  8.  437.) 

Yttrium  fluoride,  YFrf  }^HsO. 

Nearly  insol.  in  dil.  acids.    (Cleve.) 

Yttrium  hydroxide,  Y,Oi,  6HtO  or  Y,0,H«-f 
3H,0. 

Insol.  in  H2O. 

Insol.  in  KOH  or  NaOH+Aq.  Easily 
soL  in  acids.  Sol.  in  alkali  carbonates +Aq. 
When  freshly  pptd.,  easily  sol.  in  NHiCl-f- 
Aq. 

Yttrium  iodide,  YIi. 

Very  deliquescent.  Easily  sol.  in  HjO  and 
alcohol. 

SI.  sol.  in  ether.    (Cleve.) 

Yttrium  oxide,  YsO|. 

Insol.  in  HjO.  SI.  sol.  in  cold  HCl,  HNOs, 
or  dil.  HaSOi+Aq,  but  gradually  completely 
sol.  on  warming.  Insol.  in  NH4OH  and  si. 
sol.  in  KOH-f  Aq.  Sol.  in  HC,H,0,-hAq. 
Somewhat  sol.  in  KjCOi+Aq. 

Yttrium  peroxide,  Y40». 

(Cleve,  Bull.  Soc.  (2)  43.  53.) 

Yttrium  oxychloride,  YtOsCls. 
Insol.  in  H2O.     (Popp.) 

Tttrium  sulphide,  YiSs. 

Not  prepared  in  pure  M&te.  Impure  ia 
insol.  in  H^,  and  piirtially  tli>t*omp.  thereby. 
Easily  sol.  in  adds  with  decomp.     (Popp,) 

Zinc,  Zn. 

Not  attacked  by  pure  cold  H/),  Slowly 
oxidised  by  boiling  H3O.  Pure  Hi(.i  free  from 
O  dissolved  nothing  from  25(KJ  aq.  mni.  Zn. 
Presence  of  air  con  tain  Luk  CO  3  cBuacd  u  solu- 
tion of  3.5  mg.  Zn,  which  nvaximuin  was 
reached  in  2  days.  Air  without  COj  nJa« 
caused  a  slight  action.    tSnyders,  B.  11.  936.) 

100  ccm.  distilled  iUi)  dissfilved  14  mg.  Zn 
from  11.8  sq.  cm.  in  cme  week^  during  which 
air  free  from  COi  was  paj-^CKl  thr^iugh  the 
liquid,  and  19  mg.  when  air  conttLirimg  CO| 
was  used.    (Wagner,  Dingl.  231.  2i:k},) 

Filtered  rain  water  was  found  to  contain 
20  mg.  Zn  per  1.    (Hurii,  Isis,  1873.  1 19,1 

Very  pure  HjO,  ^hen  t^otiduttod  tlimuith 
a  great  length  of  gulvaniaeil  iron  pil)**^  con-» 
tained  1.7  pts.  Zn  to  lOCKOOCi  p(.*.  HjO* 
(Davies,  J.  Soc.  ChmL  Ind.  I8fm,  18.  102;) 

Action  of  HiO  on  Zn  in  gftlvanijM?*!  pipisi 
is  caused  by  electmlvsw.  (HmeUmm,  C.  N. 
1879  89.  236.) 

All  kinds  of  H2O  attack  Zo>  rmin  wfttor  tho 

^n" distilled  H2O  iSf^stetHb^il^  abuin 
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dantly  coated  with  ZnCOi.  2ZnO +3HjO.  By 
allowing  32  g.  Zn  to  stand  in  270  cc.  distilled 
HsO  in  a  flaisk  loosely  stoppered  with  filter 
paper,  1.2  pts.  Zn  to  100,000  pts.  HiO  was 
found  in  solution  in  1-2  days.  (Smith,  J.  Soc. 
Chem.  Ind.  1904,  28.  475.) 

Sol.  in  all  acids.  Very  slowly  sol.  in  dU. 
HCl  or  HsS04+Aq  in  glass  vessels  if  Zn  is 
pure.  According  to  Jacquelain,  24  hours  were 
necessary  to  dissolve  6  g.  pure  ^c.  When 
fused  at  the  lowest  possible  temperature,  it  is 
much  more  slowly  sol.  than  when  heatea  to  a 
red  heat.  In  both  cases  it  is  much  more 
rapidly  dissolved  if  cooled  quickly.  (Bolley, 
A.  96.  294;  Rammelsberg.) 

Dil.  HjSOi+Aq  dissolves  given  %  zinc  in  the 
same  length  of  time  (B^^  according  to 
Bolley,  R=  according  to  Rammelsberg): 


Slowly  cooled 

Rapidly  cooled 

B                 R 

B            R 

Cast  at  the  melt- 
ing point 
Cast  at  a  red  heat 

42.5      74.1 
100.0      69.4 

13.0       0.9 
85.5      9.5 

50  ccro.  HtSOi+Aq  dissolved  in  2  hours  the 
following  amts.  from  1  sq.  cm.  Zn  at  t**. 


t» 

Strength  of  acid 

Gnna.  diBsolved 

20 

H,S04 

0.000 

130 

ti 

0.075 

150 

11 

0.232 

20 

H,S04-fHrf) 

0.002 

130 

(( 

0.142 

150 

ti 

0.345 

20 

H,S04-h2H,0 

0.002 

130 

<t 

4.916 

150 

t( 

5.450 

20 

H,S04-f3H,0 

0.005 

130 

a 

3.080 

20 

H,S04+4H,0 

0.049 

130 

ft 

0.456 

20 

H,S04+5H,0 

0.027 

130 

<( 

0.337 

20 

H,S04-f6H,0 

0.018 

100 

*( 

3.16 

(Calvert  and  Johnson,  Chem.  Soc.  19.  437.) 

C.  P.  zinc  is  more  quickly  sol.  in  dil.  acids 
in  vacuo  than  under  normal  pressure,  the 
ratio  being  about  1 : 6.5.  The  rate  of  solubil- 
ity increases  slowly  with  rise  of  temp,  from 
0  to  98°,  when  it  amounts  to  about  4  times 
that  at  0^,  but  from  98**-100°  the  increase  is 
thirteenfoM.  Thus,  as  an  average  of  6  ex- 
periments, dil.  HtS04+Aq  (1:20)  dissolves  in 
30  minutes  2.1  mg.  Zn  at  0°;  4.9  mg.  at  20**; 
7.4  mg.  at  60°;  9.3  mg.  at  98°;  but  122.1  mg. 
at  100°.  If,  however,  the  acid  was  prevented 
from  boiling  by  increasing  the  pressure,  the 
sudden  increase  between  98°  and  100°  does 
not  take  place. 


The  rate  of  solubility  in  dil.  HjSO^-l-Aq 
(1 :  20)  is  also  increased  175  times  by  the  addi- 
tion of  CrOi  and  306  times  by  the  additioo 
of  HfOs.  The  above  phenomena  are  ex- 
plained by  assuming  the  formation  of  a 
condensed  hydrogen  atmosphere  around  the 
metal,  which  prevents  the  further  action  ci 
the  acid.    (Weeren,  B.  84.  1785.) 

Not  attacked  by  HNOi-f  Aq  of  1.512  to 
1.419  sp.  gr.  at  a  temp,  of  — 18"*  or  leas,  but 
violently  attacked  if  temp,  is  raised.  HNOi+ 
Aq  of  1.419-1.401  sp.  gr.  does  not  attack  Zn 
at  temp,  of  a  freezing  mixture,  but  violently 
at  0°.  More  dil.  HNO»-}-Aq  attacks  Zn  even 
at  —20°.    (Millon,  A.  ch.  (3)  6.  99.) 

Sol.  in  HjCOi-f  Aq.    (Berzelius.) 

Solubility  of  Zn  in  acids  is  very  much 
affected  by  the  presence  of  small  quantities 
of  various  metallic  salts.  Small  amts.  of 
PtCU-f  Aq  accelerated  the  action  of  H^04+ 
Aq  149  times,  and.AsaOt  123  times.  ^  HgCli 
has  a  strong  retarding  action  owing  to  pptn. 
of  Hg  on  the  Zn. 

The  rate  of  solution  of  Zn  in  acids  and  the 
effect  of  changes  in  concentration  and  tem- 
perature and  of  the  presence  of  inorganic 
salts  and  organic  substances  on  this  rate  has 
been  studied.  26  Tables  are  given.  (Ericson- 
Aur6n,  Z.  anorg.  1901^  87.  209-253.) 

Speed  of  solution  m  H1SO4  and  in  HCl. 
(Centnerszwer,  Z.  phys.  Ch.  1914,  87.  692.) 

Various  saline  solutions  have  a  strong  sol- 
vent power  in  presence  of  PtCl*.  i.e.  KQ, 
NaCl,  Na,S04,  K,S04,  MgS04+Aa.  PtQ* 
also  causes  Zn  to  decompose  distilled  H/). 
CUSO4  has  a  similar  but  less  energetic 
effect. 

In  all  the  above  cases  the  disengagement  of 
hydrogen  is  slower  in  the  dark  than  in  the 
light.    (Millon,  C.  R.  81.  37.) 

According  to  Barreswill  (C.  B.  81.  292)  the 
above  reactions  are  all  caused  by  galvanic 
action  due  to  pptd.  metal,  and  a  piece  of  Pt 
in  contact  with  the  Zn  causes  the  same  action 
as  the  PtCl4  in  solution. 

Easily  sol.  in  alkies +Aq,  even  NH^H-1- 
Aq,  especially  when  the  Zn  is  in  contact  with 
Fe.  Sol.  in  NaCl+Aq  with  pptn.  of  ZnO. 
(Siersch,  J.  B.  1867.  257.) 

Sol.  in  sat.  alkali  and  alkali-earth  chlorides 
+Aq.    (Post,  1878.) 

Sol  in  NH4  salts-f  Aq,  (Lorin,  J.  B.  1861. 
124.) 

Sol.  in  sat.  NajSO*,  KjSO*,  MaSO*,  NaXO^ 
KNO,,  Ba(NO,)s,  CaCli,  MgCl,,  and 
NH4N0,-fAq.  Chlorides  and  sulphate* 
(especially  NatS04  and  MgCU)  have  strong- 
est action,  MgS04  and  nitrates  the  least.  The 
action  was  greatly  increased  by  heat.  (Sny- 
ders,  B.  11.  936.) 

Sol.  inboilmgNH4Cl-hAq.  Sol.  in  neutnl 
FeClt+Aq  with  pptn.  of  Fe.  especially  caaiK* 
at  100°.    (Capitaine,  C.  R.  9.  737.) 

Sol.  in  NiS04-f  Aq  with  pptn.  of  NiO. 
(Tupputi.) 

Sol.  in  cone,  hot  ZnCU-l-Aq,  but  Zn  oxy- 
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chloride  is  pptd.  on  diluting.    (Ordwav,  Am. 
J.  Sci.  (2)  2S.  222.) 

Sol.  in  GlS04+Aq.    (Debray.) 

Solubility  of  Zn  in  dilute  solutions  of  salts: 
100  ccm.  of  solutions  of  the  given  salts 
were  allowed  to  act  one  week  on  11.8  sq. 
cm.  Zn  while  a  current  of  air  with  or 
without  COs  was  passed  throvigh  the 
solution. 


G.  salt 

Mg.  Zn 

Mg.  Zn 

Salt 

in  100  ccm. 

dissolved 

dissolved 

solution 

without  CX)s 

with  CX)t 

NaCl  ] 

or 

0.5 

7 

38 

KCl 

NH4C 

1.0 

51 

36 

MgCl, 

K504 

0.83 

18 

54 

1.0 

30 

53 

KNO, 

1.0 

9 

37 

Na,CO, 

1.0 

13 

NaOH 

0.923 

60 

CaCH, 

Sat 

3 

(Wagner,  Dingl.  221.  260:) 

Action  of  dil.  salt  solutions  (1%)  on  Zn.  The 
following  amts.  of  Zn  in  mg.  were  dis- 
solved from  2500  sq.  mm.  Zn  in  14  days 
by  400  ccm.  1%  solution  of  the  given 
salts: 


Salt     . 

Mg.Zn 

Salt 

Mg.Zn 

NaCl    .     . 

11.2 

NaNO,       .      . 

6 

KCl      .     . 

14.8 

Ba(NO,),  .     . 

8 

CaClt  .     . 

15.2 

NH4CI 

24.0 

MgCl,  .     . 

17.2 

(NH4)^4  ... 

31.6 

BaCU  .     . 

13.2 

NH4N03  .    . 

26.0 

K,S04        . 

12.0 

NaHCO,    .     . 

0 

MgS04      . 

8.8 

K,CO,        .     . 

0 

KNO,        . 

6.8 

Na,CO,      .     . 

0 

81.  attacked  by  H^  at  80**,  by  hot  cone. 
NH4OH;  attacked  bv  H,P04  or  NaCl+Aq; 
very  si.  attacked  by  NaNOi-|-Aq  or  KN0i4- 
Aq  at  100**.  (Smith,  J.  Soc.  Chem.  Ind.  1904, 
28.  476.) 

}/i  ccm.  oleic  acid  dissolves  0.0240  g.  Zn 
in  6  days.  (Gates,  J.  phys.  Chem.  1911,  16. 
143.) 

Attacked  by  cane  sugar -|-Aq  at  115**. 
(Klein  and  Berg,  C.  R.  102.  1170.) 

Zinc  amide,  Zn(NHs)t. 

Decomp.  by  HsO  and  alcohol.  Insol.  in 
ether.     (Frankland,  Phil.  Mag.  (4)  16.  149.) 

Zinc  antimonide,  ZnSb. 

Does  not  decomp.  boiling  HjO  except 
slightly.  Not  attacked  by  dil.  mineral  acids, 
but  decomp.  by  cone.  HCl  or  HNOi-f  Aq. 
(Cooke.  Proc.  Am.  Acad.  6.  348.) 

Zn,Sbj.     Decomp.  H/)  rapidly  at  100^ 


Violentlydecomp.  by  dil.  HCl  or  HsSO*^  Aq, 
also  by  HNOt+Aq.  Completely  sol.  in  HCl 
-hAq  mixed  with  a  little  HNO,.     (Cooke.) 

Zinc  azoimide,  basic,  Zn(OH)N|. 

Very  si.  sol.  in  HiO.  Decomp.  by  hot 
Hrf).    (Curtius,  J,  pr.  1898,  (2)  68.  293.) 

Zinc  azoimide  ammonia,  ZnNf,  2NH|. 

Insol.  in  H2O,  but  gradually  decomp. 
thereby.  (Dennis,  J.  Am.  Chem.  Soc.  1907 
29.  20.) 

Zinc  bromide,  ZnBri. 
Very  deliquescent,  and  sol.  in  HsO. 
Sat.  ZnBrt+Aq  contains  at: 
— 20*      +4*      22*        97* 
66.3       68.8      77.5     83.6%  ZnBrT^  " 

lOr        170"      210**      376*(mpt.) 
83.8       85.0      89.3      100%  ZnBrt. 
(£taid,  A.  ch.  1894,  (7)  2.  541.) 

SolubilitvinHtO. 

100  g.  of  the  sat.  solution  contain  at: 
35*       40**       60*       80*       100* 
85.45  85.53  86.08   86.57   87.05  g.  ZnBrt. 
(Diets,  Z.  anorg.  1899,  20.  250.) 

See  dUo  below  imder  hydrated  salts. 

Sp.  gr.  of  ZnBrt+Aq  at  19.5*  containing 
18.3  31.7  43.2  %  ZnBn, 

1.1849       1.3519       1.5276 

52.6  59.1  68     %  ZnBr,. 

1.7082       1.8525      2.1027 
(Kremers,  Fogg.  108.  117.) 

Sp,  gr.  of  ZnBrt+Aq  at  19.5*. 


Zn&rs 

Sp.gr. 

ZnBrt 

8p.gr. 

ZnBrt 

Sp.gr. 

5 
10 
15 
20 

1.045 
1.093 
1.196 
1.204 

25 
30 
35 
40 

1.265 
1.330 
1.400 
1.475 

45 
50 
55 
60 

1.560 
1.650 
1.755 
1.875 

(Kremers,  calculated  by  Gerlach,  Z.  anal.  S. 
285.) 

Sol.  in  cone.  HCl  or  HCtH|0,+Aq,  also 
in  NH40H+Aq. 

Sol.  in  AlBri.     (Isbekow,  Z.  anorg.  1913. 
84.  27.) 

Venr  si.  sol.  m  liquid  NHs.     (Franklin, 
Am.  Ch.  J.  1898,  20.  830.) 

Sol.  in  alcohol  and  ether.     (Bert 
Pharm.  14.  610.) 

Sol.   in  methyl  acetate.     (Xaum^ 

1909,  42.  3790.)      Digitized  by  V^OOgie 
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Insol.  in  ethyl  acetate.  (Naumann,  B. 
1910,  43.  314.) 

More  sol.  in  anhydrous  ether  than  in  abs. 
alcohol.  Insol.  in  CSt.  (Hampe,  Ch.  Z. 
1887   11.  846.) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  61.  236.) 

Mol.  weight  determined  in  pyridine. 
(Werner,  Z.  anorg.  1897, 16.  22.) 

+H/).    (Lescoeur,  A.  ch.  1894,  (7)  2.  78.) 

-|-2HtO.    Very  hygroscopic. 

Solubility  in  H,0. 

100  g.  of  the  sat.  solution  contain  at: 
-^*»      0**         13**-    25**     30*     37**(mpt.) 
79.06  79.55  80.76  82.46  84.08  86.20  g.  ZnBr,. 
(Diets,  Z.  anorg.  1899,  20.  250.) 

-f  3H,0.    Solubility  in  H,0. 

100  g.  of  the  sat.  solution  contain  at: 
—15*        — 10**  —5**  (mpt.) 

77.13        78.45        80.64  g.  ZnBr,. 
(Diets,  Z.  anorg.  1899,  20.  250.) 

Zinc- bromide  ammonia,  ZnBri,  2NH|. 

Decomp.  by  HjO.  SI.  sol.  in  cold,  more 
easily  in  warm  NH40H-}-Aq.  (Rammels- 
berg,  Pogg.  66.  240.) 

4-ViH»0.  Decomp.  by  HjO  with  separa- 
tion of  ZnO.    (Andr6.  C.  R.  96.  703.) 

-hHjO.  Above  salt  of  Rammelsberg's 
has  this  composition.    (Andr^.) 

3ZnBr,,  8NH,-|-2H/).  Decomp.  by  H,0. 
(Andrd.) 

3ZnBr,,  10NH»-hH,O.  Decomp.  by  H/). 
(Andrd.) 

2ZnBr,,  lONH,.  Efflorescent.  Decomp. 
by  H,0.     (Andr6.) 

Zinc  bromide  ciipric  oxide,  ZnBri,  3CuO+ 
2H,0. 
-|-4H^.    (MaUhe,  C.  R.  1901, 133.  227.) 

Zinc  bromide  hydrazine,  ZnBrt,  2NsH4. 

Decomp.  by  HiO. 

Sol.  in  NH^OH+Aq.  (Franzen,  Z.  anorg. 
1908,  60.  277.) 

Zinc  chloride,  ZnCli. 
Very  deUquescent,  and  sol.  in  HjO. 

Sol.  in  0.33.3  pt.  H«0  at  18.75'.     Abl.) 
ZnCU+Aq   sat.    at    12.5"    contains    78.5%    ZnCU. 
(Haasenfrati.  A.  ch.  tS.  291.) 

Solubility  in  HjO. 

100  g.  of  the  sat.  solution  contain  at: 
15**       20**       41**       60°       100** 
79.12  81.19  82.21  83.51  86.01  g.  ZnClt. 
(Dietz,  Z.  anorg.  1899,  20.  245.) 

ZnCU-hAq  containing  1  pt  ZnClt  in  1.8205 
pts.  H,0  at  18**  has  sp.  gr.  =  1.3666.  (Hit- 
torf,  Z.  phys.  Ch.  1902,  39.  628.) 


Solubility  in  HjO  at  t*. 

100  g.  H,0  dissolve  g.  ZnCU. 

t« 

SoUd  phase 

zJbu 

-6 

ice 

14 

-10 

25 

-40 

•• 

83 

-62 
—  60 

ice:4aq 
ZnCIt-HHiO 

104 
113 

cryohydrate  point 

-40 

127 

-30 
-10 

ZnChH^tO 

160 
189 

transition  point 

0 

" 

208 

+6 

** 

230 

6.5 

** 

252 

mpt. 

5 

*• 

282 

0 
0 

3aq:maq 
ZnCI,+2Hfl,0 

309 
235 

eutectie  point 

6.5 
10 

Znc{^+2^iO 

252 
272 

transition  point 

12.5 

303 

mpt. 

11.5 

2Haq:lHaq 

2Haq:laq 

ZnClf+2HHiO 

335 

eutectie  point 

9 

360 

eutecUc  point 

6 

385 

-6 

ZnCU+lHHiO 

298 

+10 

** 

330 

20 

•* 

368 

26 

IHaq.laq 

423 

transition  point 

26.3 

maq:ZnCls 

433 

transition  point 

0 

ZnCl«+H,0 

342 

10 

364 

20 

•• 

396 

28 

laqrZnCIt 

436 

tran^tion  point 

31 

ZnCU+HiO 

477 

25 

ZnClj 

432 

40 

452 

60 

*• 

488 

80 

•• 

543 

100 

•• 

615, 

262 

" 

mpt. 

(Mylius  and  DieU,  Z.  anorg.  1905»  44.  217.) 
See  also  below  imder  hydrated  salts. 

Sp.  gr.  of  ZnClj+Aq  at  19. 5**. 


%  ZnCIt 

8p.gr. 

%  ZnClt 

8p.gr. 

13.8 
25.8 

1.1275 
1.2466 

37.5 
49.2 

1.3850 
1.5561 

(Kremers,  Pogg.  106.  360.) 
Sp.  gr.  of  ZnClj+Aq  at  19. 5**. 

%  ZnCh 

Sp.gr. 

7o  ZnCh 

8p.gr. 

:^Zna, 

8p.gr. 

1 

5 

10 

15 

20 

1.010 
1.045 
1.091 
1.137 
1.186 

25 
30 
35 
40 

1.238 
1.291 
1.352 
1.420 

45 
50 
55 
60 

1.488 
1.566 
1.650 
I  740 

(Gerlach,  Z.  anal.  8.  283,  calculated  frooD 
Kremers.) 

Sp.  gr.  of  ZnCl,+Aq  at  t*. 

t**                    15*          15**          15'  15* 

%ZnCl,          2.5        4.89       10.0  20.0 

Sp.gr.           1.024      1.046       1.094  1.190 

f"  15**  15*  15° 

%  ZnClt      29.86       40.0       58.88 
Sp.gr.  1.297      1.423      1.728 

(Long,  W.  Ann.  1880,  IL  38.) 
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Sp.  gr.  of  ZnClt+Aq  at  room  temp,  con- 
taining: 

15 .  334       23 .  487      33 .  752%  ZnCl,. 
1.1459       1.2288       1.3431 
(Wagner,  W.  Ann.  1883,  18.  267.) 

Sp.  gr.  of  ZnClt+Aq  at  25**. 


Concentration  of  ZnCh 
+Aq 

8p.  IT. 

1 — ^nonnal 

v.-    " 

Vr-      " 

1.0590 
1.0302 
1.0152 
1.0077 

(Wagner,  Z.  phys.  Ch.  1890,  6.  40.) 
Sp.  gr.  of  ZnCl,+Aq. 

H  ZnCls  g.  in  1000  g. 
of  aoiution 

Sp.  gr.  16»/16« 

0 

0.5994 
2.3163 
5.0406 
9.8988 
19.4914 

1.000000 
1.000560 
1.002163 
1.004708 
1.009243 
1.018228 

(Dijken,  Z.  phys.  Ch.  1897,  84.  108.) 

Insol.  in  SbCli.  (Klemensiewic*,  C.  C. 
1906,  II.  1850.) 

Inaol.  in  liquid  NH|.  (Franklin,  Am.  Ch. 
J.  1898,  20.  830.) 

Easily  sol.  in  hot  absolute  alcohol,  and 
ether.  Sol.  in  1  pt.  strong  alcohol  at  12.5°. 
(Wenxel.) 

Sol .  in  0.35  pt .  absolute  alcohol.    (Graham . ) 

Sol.  in  butyl  (Wurtz),  and  hexyl  (Bonis) 
alcohol  at  ord.  temj).,  but  decomp.  on  heating. 

Very  sol.  in  acetic  ether  with  evolution  of 
heat.    (Cann,  C.  R.  102.  363.) 

E^asily  sol.  in  acetone.  (Krug  and  M'El- 
roy,  J.  Anal.  Ch.  6.  184.) 

1  g.  ZnCls  is  sol.  in  2.3  g.  acetone  at  18"*. 
Sp.  gr.  of  sat.  solution  1874*  =  1.14.  (Nau- 
mann,  B.  1904,  87.  4338.) 

Sol.  in  acetone  and  in  methylal.  (Eidmann, 
C.  C.  1899,  II.  1014.) 

Sol.  in  methyl  acetate.  (Naumann,  B. 
1909.  42.  3790.) 

Sol.  in  hot  beuBonitrile,  also  in  other  aro- 
matic nitriles. 

Sol.  in  methyl  sulphide  and  in  ethyl  sul- 
phide. Very  sol.  in  piperidine.  (Werner,  Z. 
anorg.  1897,  16.  7.) 

Sol.  in  ben«yl  alcohol,  furfurol,  methyl- 
propylketone,  acetophenone,  ethyl  mono- 
chloracetate,  ethyl  cyanacetate,  etnyl  aceto- 
acetate,  ethyl  benzoate,  ethyl  oxalate,  amyl 
nitrite,  pyridine,  piperidine.  and  quinolin^. 

Insol.  in  salicylic  aldehyde,  ethyl  nitrate, 
and  nitrobenzene.  (Lincoln,  J.  phys.  Chem. 
1899,  8.  460.) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  61.  236.) 


Sol.  in  2  pts.  glycerine  at  ord.  temp. 
(Clever,  Bull.  Soc.  1872,  (2)  18.  372.) 

100  g.  glycerol  dissolve  50  g.  ZnCls  at 
15.5**.  (Ossendowski,  Pharm.  J.  1907,  79. 
575.) 

Insol.  in  CSi.  (Arctowski,  Z.  anorg.  1894, 
6.  257.) 

Sol.  in  urethane.  (Castoro,  Z.  anorg.  1899, 
20.  61.) 

Mol.  weight  determined  in  piperidine; 
P3rridine  and  methyl  sulphide.  (Werner,  Z. 
anorg.  1897, 16.  18.) 

+HsO.  Very  deliquescent.  Contains  IJ^ 
H,0.    (Engel,  C.  R.  102.  nil.) 

Solubility  in  HfO. 

100  g.  of  the  sat.  solution  contain  at: 
0*  11*  2r  (mpt.) 

74.33        78.25        84.61  g.  ZnCl,. 
(Diets,  Z.  anorg.  1899,  20.  245.) 

+1J^HA 
Solubility  in  HtO. 
100  g.  of  the  sat.  solution  contain  at: 
0*  10*        20*      '  26*  (mpt.) 

67.45    73.65    80.08*   83.43  g.  ZnCl,. 
(Diets,  Z.  anorg.  1899,  20.  245.) 

-{-2HtO.    Sat.  aq.  solution  contains  at: 
— 20*     —14*     — 10*     — 4*      —1* 
54.7       55.4       56.5       57.4     57.9%  salt, 

-I-5*         9*  15**         33*       42* 

59.1       60.2      ^.0       66.8     68.3%  salt, 
(fitard,  A.  ch.  1894,  (7)  2.  536.) 

Solubility  in  H,0. 

100  g.  of  the  sat.  solution  contain  at: 
0**  10*  19*  (mpt.) 

67.56        73.70        79.07  g.  ZnCl,. 
(DieU,  Z.  anorg.  1899,  20.  245.) 

-f2J4H,0.   Solubility  in  H,0. 
100  g.  of  the  sat.  solution  contain  at: 
0*  8*  13°  (mpt.) 

67 .  42        71 .  96        75 .  14  g.  ZnCl,. 
(Diets,  Z.  anorg.  1899,  20.  245.) 

-|-3H,0.     Sol.  in  12.5  pts.     H,0  at  0*. 
(Engel.) 
SolubiUty  in  H,0. 
100  g.  of  the  sat.  solution  contain  at: 
—5*  0*  +7*  (mpt.) 

64.5  67.58        71 . 57  g.  ZnCl,. 

(Dieitz,  Z.  anorg.  1899,  20.  245.) 

Zinc  hydrogen  chloride,  2ZnCl,,  HC1+2H,0. 
DeUquescent.  (Engel,  C.  R.  102.  1068.) 
Zna,,  HC1-I-2H/).     (Engel.) 

Zinc  hydrazine  chloride,  ZnCl,,  N,H4,  HQ. 
Very  hydroscopic. 


Sol.  in  H,0 
338.) 


(Curtiiis. 

Digitized  by 
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ZnCl,  2(N,H»,  HCl.)  Hydroscopic;  very 
sol.  in  H2O. 

Sol.  in  hot  alcohol  and  NH4OH  -|- Aq.  (Cur- 
tius,  J.  pr.  1894,  (2)  60.  338.) 

Zinc  chloride  ammonia,  ZnCls,  5NHa+HsO. 

Easily  sol.  in  little,  but  deoomp.  by  much 
HtO.  Still  more  sol.  in  ZnCli+Aq  with  de- 
oomp.   (Divers,  C.  N.  18.  13.) 

ZnC\^  4NH,+H,0.     (Kane.) 

ZnCU,  2NH|.  Not  completely  sol.  in  H,0; 
can  be  recryst.  from  hot  NHiCl-f-Aq.  (Ritt- 
hausen,  J,  pr.  60.  473.) 

Insol.  in  HjO.    Sol.  in  NH4CI  or  NH^H-f 
Aq.    (Thomas,  B.  20.  743.) 
+V4H,0.  ] 

i V«h!o'       I^eoomp.  by  HjO. 
+H  A       . 

(Andi^,  C.  R.  1882,  94.  964.) 

ZnCli,  NHj.  Decomp.  by  H/).  (Kane,  A. 
ch.  72.  290.) 

Zinc  chloride  cupric  oxide,  ZnCls,  3CuO+ 
4H,0. 
(MaUhe,  C.  R.  1901,  184.  226.) 

Zinc  chloride  hydrazine,  ZnClt,  2NsH4. 

Ppt.     (Franzen,  Z.  anorg.  1908,  60.  275.) 

ZnCl,,  2N2H4.    Insol.  in  H,0. 

Easily  sol.  in  NH^OH-f  Aq.  (Curtius,  J. 
pr.  1894,  (2)  50.  345.) 

Zinc  chloride hydrozylamine,  ZnCb,  2NHsOH. 

81.  sol.  in  cold,  somewhat  more  in  warm 
H/>.  Very  sol.  in  NHjOH+Aq.  Very  si. 
sol.  in  alcohol  and  other  organic  solvents. 
(Crismer,  Bull.  Soc.  (3)  3.  116.) 

1  pt.  is  dissolved  in  100  pts  aq.  solution 
sat.  at  20^     (Antonoff,  C.  C.  1906,  II.  810.) 

Zinc  fluoride,  ZnFi. 

SI.  sol.  in  cold,  more  easily  in  ho;t  HjO. 
Insol.  in  95%  alcohpl.  Sol.  in  boiling  HNOi, 
HCl,  or  H,S04.    (Poulenc,  C.  R.  116.  581.) 

Contrary  to  older  statements.  ZnF,  is  quite 
Bol.  in  H,0.  (Kohlrausch,  Z.  phys.  Ch.  1903, 
44.  213.) 

Insol.  in  liquid  NH|.  (Gore,  Am.  Ch.  J. 
1898,  20.  830.) 

Insol.  in  methyl  acetate.  (Namnann,  B. 
1909,  42.  3790.) 

-|-4Ha0.  Difficultly  sol.  in  HjO.  Some- 
what more  sol.  in  HjO  containing  HF,  HCl, 
or  HNOi.  EasUy  sol.  in  NH40H-hAq. 
(BerzeUus,  Pogg.  1.  26.) 

1  1.  H,0  dissolves  16  g.  at  18^     (Dietz) 

Zinc  hydrogen  fluoride. 
Known  only  in  solution. 


Zinc  zirconium  flnoride. 
See  Fluozirconate,  zinc 

Zinc  hydrophosphide,  ZnsHsPt. 

Decomp.  by  cold  H,0  and  by  dil.  HCl  -hAq. 
(Drechsel  and  Finkebtein,  B.  1871,  4.  353.; 


Zinc  hydroxide.  ZnOtHt. 

InsofTin  HjO.'^Sol.  in  acids.  Sol.  in  KOH, 
NaOH,  NH^H,  or  (NH4),CO,4-Aq. 

1  1.  HtO  dissolve  0.01  g.  ZnOtHs  at  25*. 
(Bodlander,  Z.  phys.  Ch.  1898,  27.  66.) 

Solubihty  in  HtO  is  calculated  to  be  2.6  X 
10:^  g.  molB.  per  1.  (Hers,  Z.  anorg.  1900,  SI 
227.) 

1 1.  HtO  dissolves  0.0042  g.  ZnOsH,  at  18^ 
(Dupre  and  Bialas,  Z.  angew.  Ch.  1903,  16. 
55.) 

See  also  Zinc  oxide. 


Solubility  in  NH40H+Aq  at  26^ 


ZnOxUi  used 

NHs  norm. 

G.  ZoOperL 

prepared  from 

1.287 

7.28 

ZnS04 

0.825 

3.84 

0.311 

0.85 

prepared  from 

Zn(NO,), 

0.321 

0.34 

0.643 

0.845 

1.215 

2.70 

1.928 

5.07 

2.570 

7.01 

3.213 

10.16 

(Bonsdorflf,  Z.  anorg.  1904,  41.  189.) 

Solubility  of  ZnOjHt  in  NH4OH  and 
moniiun  bases+Aq  at  17*-19®. 


Normality  of  the  base 

G.  ZnO  in  20  cc,  0/  tU 
solution 

0.0942  NH, 

0.00185 

0.236  NH, 

0.01795 

0.707  NH, 

0.0959 

0.0944  NHtCH, 

0.0008 

0.472  NHtCH, 

0.01325 

0.944  NHtCH, 

0.0484 

0.068  NHtCtH, 

0.0005 

0.51  NHtC,H» 

0.0074 

0.68  NHtCtH, 

0.01605 

NH(C,H,)t 

insol. 

NH(CH,), 

a 

(Herz,  Z.  anorg.  19(K2,  80.  280.) 

Solubihty  in  NH40H+Aq  increases  with 
increasing  concentration  of  MH4OH.  (Euler, 
B.  1903,  86.  3401'.) 

2  pts.  ZnOtH,  dissolve  in  j5Lpt8.KOH+Aq. 
(8p.gr.-1.3.)    (Bonnet.pOgrt 
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Solubility  of  ZnO,H,  in  NaOH-f  Aq. 


•  G.  Na  in  20  ocm. 

G.  Zn  in  20  ccm. 

0.1012 

0.0040 

0.1978 

0.0150 

0.4278 

0.0442 

0.6670 

0.1771 

0.9660 

0.9630 

1.4951 

0.2481 

2.9901 

0.3700 

When  zinc  hydroxide  is  treated  with 
alkali,  more  dissolves  at  first  than  corre- 
sponds with  the  true  equilibrium  imder  the 
prevailing  conditions,  for  such  solutions 
spontaneously  deposit  more  or  less  zinc 
hydroxide  according  to  the  concentration. 
(Rubenbauer,  Z.  anorg.  1902,  30.  333.) 

Solubility  of  ZnOaH,  in  NaOH-hAq  at  25° 


G. 

mol.  per  1. 

Na 

Za 

0.2636 
0.3871 
0.5414 
0.9280 

0.00311 
0.0057 
0.0129 
0.0425 

(Wood,  Chem.  Soc.  1910,  97.  884.) 

Freshly  pptd.  ZnOaHj  is  easily  sol.  in 
KOH-f  Aq,  but  it  graduallv  goes  over  into  a 
stable  form  which  is  difficultly  sol.  in  KOH-f- 
Aq.    (Herz,  Z.  anorg.  1901^  28.  474.) 

Freshly  pptd.  ZnOjHj  is  sol.  in  dil.  salt 
solutions  (1  %)  as  follows.  The  given  amts. 
in  mg.  (calciilated  as  Zn)  were  disolved  per 
1.  at  t°. 


Salt 

Mg.  Zn 

t° 

NaCl 

51 

18 

KCl  .     . 

43 

20 

CaCl,      . 

57.5 

16 

MgCl,     . 

65 

16 

BaCla      . 

38 

18 

K^4       . 

37.5 

20 

MgS04    . 

27 

21 

KNO.     . 

17.5 

15 

NaNOi  . 

22 

15 

BaCNOa), 

25 

21 

K,CO,    . 

0 

15 

XH4CI    . 

95 

20 

NH4NO, 

77 

20 

(XH4),S04         .... 

88 

20 

(Snyders,  B.  11.  936.) 

See  also  Zinc  oxide. 

Zinc  hydrosulphide,  ZnCSH),.  ^      ' 

Very  unstable.    Decomp.  by  H2O.    (Zotta, 
M.  10.  807.) 


Sol.   in   NaSH+Aq. 
2044.) 
Zn>H^4.     (Zotto.) 


(Thomsen,   B.   11. 


Zinc  iodide,  Znh. 

Deliquescent.    Easily  sol.  in  H,0. 

Sat.  Znl2+Aq  contains  at: 
— IS**  —5**    +17*   47*     62**      73** 
70.9     74.0  80.4     80.3  81.3  81.2%  Znl,, 

97**      100°      107**      138**    140** 
82.1     83.0    82.6     83.8%  Znl,. 

(Etard,  A.  ch.  1894,  (7)  8.  544.) 

Solubility  ih  H2O. 

100  g.  of  the  sat.  solution  contain  at: 
0**       18**      40**      60**     80**    100** 
81.11  81.20  81.66  82.37  83.05  83.62  g.  Znl,. 
(Dietz,  Z.  anorg.  1899,  20.  251.) 
See  also  under  H-2H,0. 
Sp.  gr.  of  Znl,4-Aq  at  19.5**  containing: 
23.1       42.6      56.3      63.5     76.0%  Znl,. 
1.2340  1.5121    1.7871  1.9746  2.3976 
(Kremers,  Pogg.  111.  61.) 
Sp.  gr.  of  Znla+Aq  at  19.5**  containing: 
5  10  15         20         25     %ZnI,, 

1.045    1.091    1.140    1.196    1.255 


30 
1.368 


35 
1.390 


40 
1.420 


45 
1.560 


50     %ZnI,, 
1.650 


55         60         65         70         75    %  Znl,. 
1.754    1.875    2.020    2.180    2.360 
(Kremers,  calculated  by  Gerlach,  Z.  anal. 

■    8.285.) 

Sol.  in  (NH4),C0,+Aq. 

Moderately  sol.  in  liquid  NH3.  (Franklin, 
Am.  Ch.  J.  1898,  20.  830.) 

Sol.  in  alcohol. 

100  pts.  glycerine  disolve  40  pts.  at  ord. 
temp.    (Klever,  Bull.  Soc.  1872,  (2)  18.  372.) 

100  g.  glycerol  dissolve  40  g.  Znl,  at  15.5**. 
(Ossendowski,  Pharm.  J.  1907,  79.  575.) 

More  sol.  in  anhydrous  ether  than  in  abs. 
alcohol.  Insol.  in  CS,.  (Hampe,  Ch.  Z. 
1887,  11.  846.) 

Sol.  in  methyl  acetate  (Naumann,  B. 
1909,  42.  3790);  acetone.  (Eidmann,  C.  C. 
1899,  II.  1014;  Naumann,  B.  1904,  37. 
4328.) 

Sol.  in  quinoline.  (Beckmann  and  Gabel, 
Z.  anorg.  1906,  61.  236.) 

Mol.  weight  determined  in  methyl  sul- 
phate.   (Werner,  Z.  anorg.  1897, 16.  25.) 

-f2H,0.   SolubiUtyinH,0. 

100  g.  of  the  sat.  solution  contain  at: 
—10**  —5**      0**     -f  10**      22**     27'*(mpt.) 
80.50  80.77  81.16  82.06  83.12  89.52  g.  Znl,. 
(Dietz,  Z.  anorg.  1899,  20.  251.) 

-|-4H,0.  (Lubarski,  Z.  anorg.  1898,  18. 
387.) 

Zinc  te^aiodide,  Znli. 

Known  only  in  aqueous  solution. 
Repert.  14.  412.) 

Sol.  in  fenchone.  ..iminiini(5ie4*0] 
C.  C.  1907,  II.  241.f '^^^^^^^^       - 


(Baup. 
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Zinc  iodide  ammonia,  Znlsi  4NHi. 

Deoomp.  by  cold  H|0.  Easily  sol.  in  acids 
and  NIliOH+Aq.  (Rammeisberg,  Pogg. 
48*  152.) 

Znl,,  5NHt.  Decomp.  by  cold  H,0.  Sol. 
in  NH40H+Aq.     (Rammelsberg.) 

3ZnI,,  5NH,+3Hrf).  (TassUy,  C.  R.  1896, 
122.324.) 

Zinc  iodide  hydrazine,  Znli,  2NtH4. 

Decomp.  by  HjO. 

Sol.  in  NH40H+Aq.  (Franzen,  Z.  anorg. 
1908,  60.  277.) 

Zinc  nitride,  ZniNt. 

Decomp.  by  HsO  with  the  greatest  violence. 
(Frankland,  Phil.  Mag.  (4)  16.  149.) 

Easily  decomp.  by  HjO  when  finely  pow- 
dered.   (Rossel,  C.  R.  1895, 121.  942.) 

Sol.  in  HCl.    (Fischer,  B.  1910,  43.  1468.) 

Zinc  oxide,  ZnO. 

Insol.  in  'HsO.  Some  preparations  of  ZnO 
are  si.  sol.  in  HjO,  never,  however,  in  less 
than  1  miUion  pts.  HsO.  (Bineau,  C.  R.  41. 
510.) 

Calculated  from  electrical  conductivity 
of  ZnO-f  Aq.  1  pt.  ZnO  is  sol  in  236,000 
pts.  H2O  at  18''.  (Dupre  and  Bialas,  Zeit. 
angew,  Ch.  1903, 16.  55.) 

See  also  Zinc  hydroxide. 

Easily  sol.  in  acids,  even  after  ignition. 
Easily  sol.  in  acids,  even  HsSOs,  or  HiCOi-l- 
Aq. 

Solubility  of  ZnO  in  CrO»+Aq  at  25**. 
1 1.  of  the  solution  contains: 


G.OOi 

G.ZnO 

G.CiOi 

G.ZnO 

0.010 

0.013 

101 

44.9 

0.010 

0.013 

151 

66.1 

0.010 

0.013 

192 

83.8 

0.604 

0.409 

192 

83.6 

2.14 

1.16 

285 

123 

4.19 

2.24 

392 

168 

11.4 

5.84 

450 

193 

11.5 

5.89 

461 

196 

22.2 

10.7 

463 

197 

31.4 

14.9 

475 

202 

43.1 

20.1 

574 

240 

57.5 

26.7 

660 

274 

66.5 

30.3 

769 

318 

66.7 

30.4 

879 

354 

70.6 

32.2 

970 

389 

93.3 

41.5 

(Grdger,  Z.  anorg.  1911,  70.  136.) 

When  moist  is  easily  sol.  in  KOH,  NaOH, 
and  NH40H-|-Aq,  but  only  si.  sol.  therein 
after  ignition.  Partially  repptd.  from  solu- 
tion in  XH40H-f-Aq  by  dilution  with  HjO. 

Anhydrous  ZnQ  is  insol.  in  dil.,  but  sol. 
in  cone,  alkali  hydrates -fAq,  but  the  hy- 
droxide is  easily  sol.,  even  in  du.  alkaUes-f-Aq. 
(Fremy,  A.  ch.  (3)  28.  390.) 

-v  si.  sol.  in  NH40H-f  Aq.    After  igni- 


tion its  solubility  is  sreatly  increased  by 
traces  of  K  and  NH4  salts.  Phosphates  have 
the  strongest  action,  then,  in  the  foUowini 
order:  arsenates,  cnlorides,  sulphites,  ni- 
trates, acetates,  carbonates,  tartrates,  cit- 
rates, and  sulphates.  Succmatee  and  ben- 
zoat^  increase  the  solubilitv  in  NH/}H+ 
Ao,  only  when  it  is  very  diL;  borates,  iodido, 
chlorates,  arsenites,  gallates,  and  oxalates 
do  not  increase  the  solubility.     (Schindkr.) 

ZnO  is  sol.  in  NH40H-|-Aq.  only  in  prm- 
ence  of  NEU  salts.  (Brandhorst,  Zeit  an- 
gew. Ch.  1904,  17.  613.) 

SolubiUty  in  KOH,  NaOH,  and  NH/)H+ 
Aq. 

An  excess  over  4  mols.  KOH  to  1  mol 
ZnO  is  necessary  for  solution,  but  that  exoesB 
may  be  neutralised  after  solution,  until  only 
4  mols.  are  left,  without  pptn.  of  ZnO.  Sob- 
tion  is  pptd.  by  addition  of  12  vols.  H/). 
KOH-hAq  containing  16.5  g.  KOH  to  a  litre 
HsO  LB  the  weakest  solution  which  will  du- 
solve  ZnO.  Three  times  as  much  alkali  are 
necessary  for  solution  at  50^  as  at  l6-ir. 
Less  excess  of  NaOH  than  of  KOH  is  neoes- 
saiy.  3  mols.  NH4OH  will  dissolve  1  mol 
ZnO,  and  the  temp,  and  dilution  are  in  thb 
case  of  littJe  influence.    (Prescott.) 

100  cc.  of  20%  NaOH-hAq  dissdve  in 
manv  hours  at  most  2.97  ^.  ignited  ZnO. 
Pptd.  ZnO  is  more  quickly  dissolved  but  the 
action  becomes  very  slow  after  100  cc.  of  the 
solution  contain  3.87  g.  of  Zn.  (Fdrster  and 
Ganther.  Z.  Elektrochem.  1900,  6.  301.) 

Solubility  of  ignited  ZnO  in  NaOH+Aq 
gradually  decreases.  (Kunschert,  Z.  anorg. 
1904  41.  343.) 

Sol.  in  hot  NH4CH-Aq,  either  when  moirt 
or  dry. 

Somewhat  less  sol.  in  NH4N0»-hAq. 

Somewhat  sol.  in  water  glass 4- Aq.  (Ord- 
way.) 

Slowly  sol.  in  cold,  easily  in  hot  NaQ+Aq. 
(Siersch,  J.  B.  1867.  255.) 

Solubility  of  ZnO  in  ZnClj-|-Aq  at  room  temp. 


G.ZnCUperlOOg.HfO 

G.  ZnOpcrlOOf.W) 

8.22 

0.0137 

23.24 

0.138 

45.95 

0.497 

51.50 

0.604 

56.90 

0.723 

62.85 

0.884 

96.00 

1.792 

124.70 

3.213 

144.80 

2  640 

203.00 

1.590 

The  solubihty  curve  has  a  maximum  at  i 
point  corresponding  to  about  125  g.  Znd  per 
100  g.  HiO.  On  the  first  branch  of  the  cant 
the  soUd  phase  in  equilibrium  with  the  sob- 
tion  is  ZnClt,  4ZnO,  6H^  on  the  second 
branch  it  is  ZnClt,  ZnO,  1.5H,0. 

(Driot,  C.  R.  1910, 160.  1427.) 
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Sol.  in  boiling  Fe(NO»)i,  and  Pb(NOi),-f 
Aq  with  pptn.  of  oxides.  Not  attacked  by 
Co(NO,),,  Ni(NO,),,  and  Ce(NO,),+Aq. 
(Pereoi.) 

Sol.  in  boilinc  KCN+Aq. 

Insol.  in  bomng  K  tartrate  -f  Aq.  (Kah- 
lenbei^  and  Hillyer,  Am.  Ch.  J.  1894, 16. 101.) 

Insol.  in  liquid  NHs.  (Franklin,  Am.  Oh. 
J.  1898,  20.  830.) 

Tartaric  acid  somewhat  hinders  the  pptn. 
of  ZnOiH}. 

Insol.  in  methyl  acetate.  (Naumann,  B. 
1909,  42.  3790.) 

Insol.  in  acetone.  (Naimiann,  B.  1904, 
87.  4329;  Eidmann,  C.  C.  1899,  II.  1014.) 

Sol.  in  methyl  amine,  but  insol.  in  amyl 
amine +Aq.     (Wurts.) 

1  1.  solution  containing  174.4  g.  sugar 
and  14.1  g.  CaO  dissoolves  0.24  g.  ZnO. 
(Bodenbender,  J.  B.  1865;  600.) 

Min.  ZinciU,   Sol.  in  acids. 

Zinc  peroxide. 

1  pt.  sol.  in  45^000  pts.  H,0. 

Very  sol.  in  acids.  (Foregger  and  Philipp, 
J.  Soc.  Chem.  Ind.  1906,  25:300.) 

ZnOt  (?).  Ppt.  Decomp.  by  acids  with 
evolution  of  HtOs.    (Haass,  B.  17.  2249.) 

ZnO,  H,0,  HjOi.  (de.Forcrand,  A.  ch. 
1902,  (7)  27.  58.) 

3ZnO,  2H'iOt.    (de  Forcrand.) 

3ZnO,  H,0,  2H,02.    (de  Forcrand.) 

4ZnO,  H/),  3H^,.    (de  Forcrand.) 

ZnO,,  ZnOaH,.  Insol.  in  NH40H-|-Aq. 
(Kouriloff,  A.  ch.  (6)  28.  431.) 

3ZnOt,  Zn(OH)s.  Sol.  in  NaOH  +Aq  with 
evolution  of  O.  (Eijkman,  C.  C.  19()5,  I. 
1628.) 

Zn407,  3ZnO-f4H20.  Completely  sol  in 
dil.  H1SO4.    (de  Forcrand.) 

lOZnO,,  4ZnO+5H,0.  Ppt.  (Teletow, 
C.  C.  1911, 1.  1799.) 

Zinc  ozybromide,  ZnBrt»  ZnO+13HtO. 

ZnBn,  4ZnO+10,   13,  and   19HiO.     De- 
comp. by  HjO  into — 
ZnBrj,  6ZnO+35H,0.    (Andr6.) 
ZnBrj,  5ZnO+6H,0.     (Andr6.) 
All  oxy bromides   are  sol.   in   KOH  and 
NH40H-hAq.    (Andr6,  C.  R.  96.  703.) 

Zinc  ozybromide  ammonia.  ZnBrt,  3ZnO, 
2NH,+5H,0. 
Decomp.  by  H,0.    (Andr6,  C.  R.  96.  703.) 

Zinc  ozychloride,  ZnO,  3ZnCls+HfO. 

Decomp.  by  H^O. 

Very  sol.  in  dil.  acids.  (Ephraim,  Z.  anorg. 
1908,  59.  67.) 

+4H|0.  SI.  sol.  in  HsO;  more  sol.  in 
ZnClt+Aq. 

EasUy  sol.  in  acids,  or  NH4OH,  or  KOH-h 
Aq.    (Schindler,  Mag.  Pharm.  36.  46.) 

-|-5HiO  and  8H,0.  (Andr6,  A.  ch.  (6)  8. 
94.) 


ZnO,  ZnCli+lMH,0.  (Driot,  C.  R.  1910, 
150.  1427.) 

3ZnO,  ZnCl,+2H^.  SI.  sol.  in  H,0, 
more  easily  sol.  in  ZnCIj+Aq.  Easily  sol. 
in  acids  and  m  NH4OH  or  KOH+Aq. 
(Schindler,  Mag.  Pharm.  86.  45.) 

+3H,0.     (Werner,   B.    1907,  40.  4443.) 

-f  5Hrf).    (Mailhe,  A.  ch.  1902,  (7)  27.  367.) 

3ZnO,  2ZnCl,+llH,0.  (Andr6,  C.  R. 
1888.  106.  854.) 

4ZnO,  ZnCl,+6HiO.  (Andr6,  C.  R.  1888, 
106.  854.) 

-hllHjO.    (Andr^,  A.  ch.  (6)  8. 94.) 

5ZnO,  ZnCli+6HiO.  (Perrot,  Bull.  Soc. 
1895,  (3)  18.  976.) 

+8H/).     (AiuW,  C.  R.  1882,  94.  1524.) 

5ZnO,  2ZnCli+26H,0.  Sol.  in  KOH  or 
NHiOH+Aq.    Decomp.  by  H,0  into— 

5ZnO,  ZnCli+26HtO.  Sol.  in  KOH  or 
NHiOH-hAq.    Decomp.  by  HjO  into— 

6ZnO,  ZnClt+6H,0.  Insol.  in  H,0. 
(Kane,  A.  ch.  72.  296.) 

8ZnO,  ZnCli+lOHiO.  (Mailhe,  A.  ch. 
1902,  (7)  27.  367.) 

9ZnO,  ZnCli+3HiO.  Insol.  in  H^O. 
Less  sol.  in  NH40H+Aq  than  ZnClj,  3ZnO+ 
2H^,  but  easily  sol.  in  +14H,0. 

9ZnO,  2ZnCli-f  12H,0.  Insol.  in  hot  or 
cold  HtO.    (Habermann,  M.  5.  432.) 

Zinc  ozychloride  ammonia,   6ZnCls,   ZnO, 
12NH,+4HiO. 
Decomp.   by   HjO   and   boiling   alcohol. 

(Andr6,  A.  ch.  (6)  8.  90.) 
ZnCli,    3ZnO,    2NH,+5H^.      Decomp. 

by  H,0.    (Andr6.) 
ZnCl,,    2ZnO,    2NH,-f3H,0.      (Andr^.) 
6ZnCl,,  3ZnO,  10NH,-hl3H,O.     (Andr^.)  • 
4ZnCl,,    ZnO,    8NH,-|-2H,0.      (Andr^.) 

Zinc  ozyiodide,  Znli,  3ZnO+2HiO. 

Insol.  in  cold,  si.  sol.  in  boiling  HjO. 
(MUUer,  J.  pr.  26.  441.) 

Znl,,  9ZnO-f24H^.    Insol.  in  cold  H,0. 

Znl,,  5ZnO+llH,0.  Decomp.  by  H^O. 
(Tassilly,  C.  R.  1896, 122.  324.) 

Zinc  ozyphosphide,  ZnPsO. 

(Renault,  A.  ch.  (4)  9.  162.) 

Probably  is  a  mixture  of  zinc  phosphate 
and  phosphorus.  (Vigier,  Bull.  Soc.  1861. 
5.) 

Zinc  ozysulphide,  ZnO,  ZnS. 

Sol.  in  HCl+Aq.    (Arfvedson,  Pogg.  1. 59.) 
4ZnS.    ZnO.      Not    decomp.    by    boiling 
HC,H,0,-hAq.    (Kersten,  Schw.  J.  57.  186.) 
Min.  VdzUe.    Sol.  in  HCl-f  Aq. 

Zinc  phosphide,  ZnP. 

Less  easily  attacked  by  HCl+Aq  than 
Zn,P,. 

ZnP,.  Not  attacked  by  hot  HQ+Aq. 
(Hvoslef,  A.  100.  99.) 

ZnP4.    Insol.  in  dil.  HCl-fAq.    (Renault.) 
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ZnjPj.  Insol.  in  H,0.  Sol.  in  dil.  HCl, 
HjSOi,  or  HNOs-fAq,  with  evolution  of 
PH,.    (Renault,  A.  ch.  (4)  9.  162.) 

Zn,P4.     Insol.   in   HCH-Aq.     (Renault.) 

Zinc  selenide,  ZnSe. 

Cold  dil.  HNOs-fAq  dissolves  out  Zn,  and 
Se  separates  out,  which  dissolves  on  warming 
as  HiSeOs.    (Berzelius.) 

-hxH/).    Insol.  in  HaO.    (Berzelius.) 

Zinc  sulphide,  ZnS. 

Anhydrous.  Insol.  in  H|0.  Sol.  in  HCl-l- 
Aq;  insol.  in  HCsH<02+Aq.  (Ebelmen,  A. 
ch.  (3)  26.  97.) 

Sol.  in  HjS-l-Aq  under  pressing  in  a  sealed 
tube.    (Senarmont.  A.  ch.  (3)  82. 168.) 

Min.  Blende,  Sphalerite,  SI.  attacked  by 
acids,  expecting  aqua  regia. 

1  1.  H,0  dissolves  6.65  X1(H  mols.  zinc 
blende  at  18**. 

1  1.  H,0  dissolves  6.63  X1(H  mols.  arti- 
ficial cryst.  ZnS  at  18^  (Wiegel,  Z.  phys. 
Ch.  1907,  58.  294.) 

Sol.  in  an  alkaline  solution  of  NaClO. 
(Sadtler,  Trans.  Am.  Electrochem.  Soc. 
1902    1.  142.) 

Insol.*  in  liquid  NHi.  (Franklin,  Am.  Ch. 
J.  1898,  20.  830.) 

-hVi,  Vi,  or  1H,0. 

Pptd,  ZnS. 

1  1.  HjO  dissolves  70.60 X10-«  mols.  pptd. 
ZnS  at  18^  (Wiegel,  Z.  phys.  Ch.  1907,  68. 
294.) 

Insol.  in*  alkali  hydrates,  carbonates,  and 
sulphides-f  Aq,  Insol.  in  NH4OH,  HCl,  or 
(NH4),C0,-fAq.  Eaaly  sol.  in  very  dil.  HCl 
and  HNOj+Aq.  but  HjS  ppts.  ZnS  in  pres- 
ence of  very  dil.  HCl+Aq,  or  H,S04+Aq. 
(Eliot  and  Storer.) 

More  easily  sol.  in  HNOi-f-Aq  than  m 
HCl-l-Aq.     (Fresenius.) 

Only  si.  sol.  in  acetic  acid.    (Wackenroder.) 

When  still  moist  is  sol.  in  H,S0i4-Aq. 

Insol.  in  NH4CI  or  NH4N0a-hAq. 

K,S-f-Aq  when  added  to  ZnS04-|-Aq  oro- 
duces  a  ppt.  in  presence  of  10,000  pts.  HjO, 
and  a  slight  opalescence  with  20,000  pts. 
(Lassaigne.) 

Slowly  sol.  in  cone.  KCN-|-Aq.  (Hahn, 
J.  B.  1870.  1008.) 

SI.  sol.  in  NajSH-Aq;  sol.  in  NaSHH-Aq. 
(Becker,  Sill.  Am.  J.  (3)  88.  199.) 

Zinc  pentasolphidet  ZnSi. 

Sol.  in  acids,  with  separation  of  S.  (Schiff, 
A.  116.  74.) 

Zinc  sulphosilicide,  ZnSiS. 

Decomp.  by  acids  and  by  alkalies.  (Fraen- 
kel,  Metall,  1909,  6.  683.) 


Zinc  telluride,  ZnTe. 
Decomp.    by    acids. 
Abre,  d  R.  106.  277.) 


Sol.    in    Bri-hAq, 


Zincic  acid. 

Zinc  hydroxide  shows  weak  acid  properties, 
and  forms  the  following  salts. 

Ammonium  zincate,  3ZnO,  4NH<-i-12H/)rr 
3ZnO,  2(NH4)iO-f  lOHjO. 
Decomp.  by  much  HjO. 

Barium  zincate,  BaHtZnjOi+THgO. 

Decomp.  by  H,0.  (Bertrand,  C.  R.  Ill 
939.) 

Calcium  zincate,  CaHsZn«04+4H/). 

Decomp.  by  H^.  Sol.  in  NH40H4-Aq. 
(Bertrand,  C.  R.  116.  939.) 

Cobaltous  zincate,  xCoO,  ^ZnO. 

Rinman'sgreen,  Sol.  in  acids.  H,COi+Aq 
dissolves  out  ZnO.    (Comey.) 

Potassium  zincate,  ZnO,  KsO. 

Easily  sol.  in  H/),  but  decomp.  by  boiling. 
(Laux,  A.  9.  183.) 

2ZnO,  KjO.  Decomp.  immediately  by 
cold  HjO.    (Fremy,  C.  R.  16.  1106.) 

Sodic  zincate,  NasQ,  2ZnO-|-8HtO,  or 
2NaHZnO,-|-7H,0. 

Decomp.  by  H^O  or  alcohol.  (Comey 
and  Jackson,  Am.  Ch.  J.  11.  145.) 

4-7HjO.  (F6rster  and  GOnther,  Z.  EWc- 
trocheni,  1899,  6.  301.) 

2NajO,  3ZnO-fl8H,0  or  Zn/)»Na4H,+ 
17HiO.  Decomp.  by  HjO  or  alcohol.  ImoL 
in  ether.    (Comey  and  Jackson.) 

Strontium  zincate,  SrHtZniOi-f  7H|0. 
Decomp.  by  HiO.     (Bertrand.) 

Zirconic  acid. 
See  Zirconium  hydroxide. 

Barium  zirconate,  BaZrOi. 

Insol.  in  acids.    (Ouvrard,  C.  R.  118.  80.) 

Calcium  zirconate,  CaZiOs. 
Insol.  in  acids.    (Ouvrard,  C.  R.  118.  80.) 

Calcium  zirconate,  acid. 

Insol.  in  H,0  or  HCl-fAq.  (Hiordthal.  A. 
187.  237.) 

Calcium  potassium   zirconate,    (Ca^jLiOi 
(small  quantity  of  CaO  substituted  liy 
k,0). 
Sol.  in  HCl.    (Venable,  J.  Am.  Chem,  Soc. 
1896,  18.  444.) 

Cupric  zirconat|fl,,^  ^v  GoOqIc 
(Berthier,  A.  ch.  60.  195.)  <^ 
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Lithium  zirconate,  liiZrOs. 

Easily  attacked  by  acids.  (Ouvrard.  C.  R. 
112.   1444.) 

liagnedum  zirconate. 

Insol.  in  H^  or  HCH-Aq.  (Hiordthal, 
C.  R.  61.  215.) 

Potassium  zirconate. 
Deoomp.  by  HCl+Aq.    (Knop,  A.  159.  44.) 

Sodium  zirconate,  NatZrOi. 

Decomp.  by  H/). 

Na4Zr04.  Decomp.  by  HCl+Aq,  and  is 
dissolved  by  subsequent  addition  of  HtO. 

Na,0,  8Zr02+12H,0.     (Hiordthal.) 

Strontium  zirconate,  SrZrOi. 
As  CaZrOs.    (Ouvrard.) 

Zirconium,  Zr. 

Crystallized.  Attacked  by  cone.  HCl+Aq 
above  50**,  but  very  slowly  even  at  100®; 
rapidly  by  hot  aqua  reda.  0OI.  in  cold  cone. 
HF+Aq.    (Troost,  C. ll.  61.  109.) 

Very  violently  attacked  by  a  mixture  of 
HNO»  and  HF.     (Beraelius,  Pogc.  4.  117.) 

Amorphous.  Slowly  attackedHby  boiling 
aaua  regia,  HsS04|  or  cone.  HCl-f  Aq.  (Ber- 
zelius.) 

Easily  sol.  in  HF  or  HNOi+HF. 

Zirconium  bromide,  ZrBr4. 

Very  hygroscopic.  Violently  decomp.  by 
HfO  to  form  oxybromide.  (Melliss,  Zeit. 
Ch.  (2)  6.  296.) 

SI.  sol.  in  organic  solvents.  (Matthews,  J. 
Am.  Chem.  Soc.  1898,  20.  840.) 

Zirconium  bromide  ammonia,  ZrBr^,  4NH|. 

Ppt.  Insol.  in  organic  solvents.  (Mat- 
thews, J.  Am.  Chem.  Soc.  1898,  20.  840.) 

ZrBri,  lONHi.    Very  hydroscopic. 

Decomp.  by  HjO.  (Stabler,  B.  1905,  9S. 
2612.)    • 

Zirconium  carbide,  ZrC. 

Inaol.  in  H,0  and  NH40H+Aq  and  HCl 
Aq  even  when  heated.  Sol.  in  HNOs,  HtS04 
and  fused  alkali  nitrates,  chlorates,  or  hy- 
droxides.   (Moiflsan,  C.  R.  1896, 122.  653.) 

Srccmium  chloride,  ZrCU. 

Sol.  in  HjO  with  evolution  of  much  heat 
to  form  ZrOClt.  Sol.  in  alcohol.  (HinsbeiiK, 
A.  289.  253.) 

Very  unstable. 

Probably  substances  so  described  in  the 
literature  by  Nylander  and  others  were  oxy- 
chlorides.  (Venable,  J.  Am.  Chem.  Soc.  1894, 
16.  471.) 

Sol.  in  ether.  (Matthews,  J.  Am.  Chem. 
Soc.  1898,20.821.)  i 


Zirconium  chloride  ammonia,  ZrCl4,  2NH|. 

Fumes  in  the  air.  Decomp.  by  HsO. 
(Matthews,  J.  Am.  Chem.  Soc.  1898. 90. 821.) 

ZrCl4,  3NH,.    (Stfthley,  B.  1905,  88.  2611.) 

ZrCl4,  4NHt.  Decomp.  by  HiO.  (Pay- 
kidl.) 

Unstable.  Decomp,  by  HfO,  (Matthews, 
J.  Am.  Chem.  Soc.  1898,  20.  821.) 

ZrCl4.  8NHs.  Stable  in  the  air.  Decoifip. 
by  HjO.  Insol.  in  ether.  (Matthews,  J. 
Am.  Chem.  Soc.  1898,  20.  821.) 

Very  hydroscopic.  Decomp.  by  HjO. 
(St&hler,  B.  1905, 88. 2611.) 

Zirconium  fluoride,  ZrF4. 

Anhydrous.  Insol.  in  HsO  and  acids.  (De- 
viUe,  A.  ch.  (3)  49.  84.) 

Only  si.  sol.  in  H,0. 

1.388  f^.  dissolve  in  100  cc.  Rfi  without 
hydrolysis.  On  warming  the  solution,  zir- 
oonium  hydrate  begins  to  ppt.  out  at  a!bout 
50*.    (Wolter,  Ch.  ZT9O8, 82.  606.) 

-I-3H1O.  Sol.  in  HjO,  but  solution  decom- 
poses on  diluting,  with  pptn.  of  an  insol. 
basic  salt.    Sol.  in  dil.  HF+Aq.    (Berzelius.) 

Zirconium  fluoride  ammonia,  5ZrF4, 2NHa. 
(Wolter,  Ch.  Z.  1908,  82.  607.) 

Zirconium  hydride,  ZrHs. 
Not  attacked  by  acids.    (Winkler,  B.  24. 

873.) 

Zirconium  hydroxide,  Zr(0H)4. 

Insol.  in  HtO  or  alcohol.  Sol.  in  5000  pts. 
HiO.     (MeUiss.) 

Sol.  in  acids,  even  oxalic  or  tartaric  acid, 
when  precipitated  cold.  If  precipitated  hot, 
it  is  slowly  dissolved  upon  heating  with  cone, 
acids. 

Sol.  in  dil.  or  cone.  min.  acids  except  HI. 
Readily  sol.  in  oxaUc,  only  si.  sol.  in  acetic 
acid. 

Much  less  sol.  when  pptd.  from  hot  solu- 
tion than  when  pptd.  from  cold  solution. 
(Venable,  J.  Am.  Chem.  Soc.  1898,  20.  274.) 

SI.  sol.  in  (NH4)iC0|-|-Aq.  Insol.  in 
K,CO,  and  Na,00,-|-Aq.  Insol.  in  NaOH, 
KOH,  and  NH^OH-f  Aq. 

Sol.  in  (NH4),C4H40f+NH/)H+Aq.  In- 
sol. in  NH4  salts +Aq. 

Zirconium  iodide,  ZrU. 

Fumes  in  the  air. 

Sol.  in  HsO  and  acids  with  violent  re- 
action. 

Decomp.  by  alcohol.  Sol.  in  abs.  ether. 

SI.  sol.  in  beniene  and  CSt.  (St&hler,  B. 
1904,  87.  1137.) 

Insol.  in  HiO,  HNOi,  HCl,  aqua  regia, 
and  CSs. 

Sol.  in  H9SO4  with  decomp;  imchanged 
by  boiling  H/).  (Dennis,  J.  Am.  Chem. 
Soc.  1896, 18.  678.) 
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Zirconium   iodide    ammonia,    Zrl4,    6NHi: 
Zrl4,  7NH,;  Zrl*,  8NH,;  Zrl*,  lONH,. 
All  above  comps.  are  hydroscopic  and  lose 
NH,  in  the  air.    (Stfthler,  B.  1905,  38.  2615.) 

Zirconium  nitride. 

Scarcely  attacked  by  acids,  aqua  regia,  and 
caustic  alkalies.  Slowly  decomp.  by  long 
contact  with  H^O.  (Mallet,  Sill.  Am.  J.  (2) 
28.  346.) 

ZriNt.  Decomp.  when  heated  in  the  air; 
sol.  in  HF;  insol.  m  other  min.  acids.  (Mat- 
thews. J.  Am.  Chem.  Soc.  1898,  20.  844.) 

ZriN^.    Decomp.  when  heated  in  the  air. 

Sol.  in  HF ;  insol.  in  other  min.  acids.  (Mat- 
thews, J.  Am.  Chem.  Soc.  1898,  20.  844.) 

Zirconium  oxide,  ZrOi. 

When  ignited,  is  insol.  in  all  acids  except 
HF  and  HiSO*.  SI.  sol.  in  HF;  sol.  in  H1SO4 
only  when  very  finely  powdered  and  heated 
with  a  mixture  of  2  pts.  H1SO4  and  1  pt.  H|0 
imtil  the  H2SO4  volatilises.    (Berzelius.) 

Zirconium  penaide^  ZrOa. 

(Cleve,  Bull.  Soc.  (2)  48.  53),  or  Zr,0»  ac- 
cording to  Bailey  (Chem.  Soc.  49.  150). 

Not  attacked  by  cold  dil.  H,S04-l-Aq. 
(BaUey.) 

Zirconium  silicon  oxide. 

Min.  Zircon.    See  Silicate,  zirconium. 

Zirconium  oxy-compounds. 
See  Zircon]^  compounds. 

Zirconium  phosphide,  ZrPi. 

Insol.  in  dil.  or  cone,  acids  and  alkalies. 
SI.  sol.  in  aqua  regia.    (Gewecke,  A.  1908, 
361.  85.) 

Zirconium  silicide,  ZrSis. 

Sol.  in  HF,  insol.  in  other  min.  acids. 

Not  acted  upon  by  10%  KOH+Aq  or 
NaOH+Aq. 

Decomp.  by  fusion  with  KOH.  (Hdnigs- 
chmid,  C.  R.  1906,  143.  225.) 

Zirconium  sulphide. 

Insol.  in  HjO.  Sol.  in  HF;  slowly  sol.  in 
aqua  regia.  Insol.  in  HNO,,  HCl,  H,S04, 
or  KOH-hA(j.     (Berzelius.) 

Insol.  in  dil.  acids.  Sol.  in  cone.  HNOj+ 
Aq    (perhaps    an    oxysulphide).      (Fremy.) 

Zirconomolybdic  acid. 

Ammonium  zirconomolybdate. 

2(NH4)aO,  ZrO,,  12MoO,+10H,O. 
Sol.  in  H^.     (Pechard,  C.  R.  1893,  117. 


Potassium  zirconomolybdAte, 

2K,0,  ZrO,,  12MoO,+18H,0. 
Sol.  in  H,0.    (Pechard.) 

Zirconotungstic  acid. 

Ammonium  zirconodeoatungstate, 
3(NH4)iO,  ZrO,,  10WO,H-13H/>. 

Very  sol.  in  H^O. 

Efflorescent.  (Hallopeau,  BuU.  Soc.  1896, 
(3)  16.  921.) 

3(NH4),0,  HA  ZrO^  10WO,+13HA 
Sol.  in  H,0;  unstable;  effloresces  in  the  air. 
(Hallopeau.) 

PotAssium  zirconotungttate.  4K«0,  ZiC, 
WO,-H20H,O. 
Sol.  in  hot  H,0.    (Hallopeau.) 
4KA  ZrO,,  10WO,-|-15H,0.     More  soL 
in  hot  tnim  in  cold  H,0. 

Sol.  in  fused  alkali  carbonates.  (Hallo- 
peau.) 

Potassium  dtzirconodeoatunntate, 
4K,0,  2ZrO,,  10WO,-H2aH,O. 
More  sol.  in  hot  than  in  cold  H,0. 
Sol.  in  fused  alkali  carbonates.  (HallopeaQ.) 

Zirconyl  bromide,  ZiOBr,-i-3H,0. 

Deliquescent.  Decomp.  in  moist  air. 
Very  sol.  in  H,0.  (Venable,  J.  Am.  Chem. 
Soc.  1898,  20.  324.) 

-H7H,0.    Sol.  in  H,0.    (Melliss.) 

-|-8H,0.  Deliquescent.  Decomp.  in  moist 
air.  Very  sol.  in  H,0.  (Venable,  J.  Am. 
Chem.  Soc.  1898,  20.  324.) 

+  13H,0.  Deliquescent.  Decomp.  in 
moist   air. 

Very  sol.  in  H,0.    (Venable.) 

-fl4H,0.  Deliquescent.  Decomp.  in 
moist  air.    (Venable.) 

Very  sol.  in  H,0.    (Venable.) 

ZrBr(OH),+HA  and  +2H,0.  Deliques- 
cent, and  decomp.  in  moist  air.    (VoiableJ 

Zirconyl  chloride,  ZrOCl,. 

Sol.  in  HjO;  insol.  in  HCl.  (\'enable,  J. 
Am.  Chem.  Soc.  1894, 16.  475.) 

-|-2H,0.  (Chauvenet,  C.  R.  1912,  Ui 
822 ) 

i3H,0.    Sol.  in  H/).    (Venable.) 

-f  3.5H,0.  (Chauvenet,  C.  R.  1912,  IR 
822.) 

-h6H,0.     (Chauvenet.) 

Sol.  in  H,0. 

Insol.  in  HCl.    (Venable.) 

-f  4MH,0,  6}^Hi0,  and  8H,0. 

Efflorescent.  Easily  sol.  in  H^O  and  twh 
hoi.    Very  si.  sol.  in  cone.  HCl+Aq.    (Ber- 

KPIlllS  ) 

+8H,0.    Sol.  in  H^O.     (Venable,  J.  Am. 
Chem.  Soc.  1898,  20.  32DpQie 
Effloresces  in  the  air. 
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Sol.  in  Hfi,  Less  sol.  in  HCl+Aq.  and 
nearly  insol.  in  oonc.  HCl.  (Chauvenet, 
C.  R.  1912,  IM.  822.) 

Zr^OClt.  Sol.  in  HsO  and  alcohol.  (Ende- 
mann,  J.  pr.  (2)  11.  219.) 

Not  decomp.  by  H^O. 

Sol.  in  dil.  HCl.  (Chauvenet,  C.  R.  1912, 
IM.  1236.) 

+HsO.  (Chauvenet,  C.  R.  1912,  IM. 
1236.) 

+3HiO.  Decomp.  by  HiO.  Sol.  in  dil 
HCl.     (Chauvenet.) 

SZrO^THCl.    Sol.  inH,0.    (E.) 

ZriOClc.  (Troost  and  Hautefeuille,  C.  R. 
78.  663.) 


ZrgOCl4-ZrCl4,  2ZrOi.  Insol.  in  H,0. 
(Hermann.) 

Zirconyl  iodide,  ZiOIt+SHiO. 

Very  sol.  in  Hfi  and  alcohol. 

Very  hydroscopic.  ((Stfthler,  B.  1904, 
87.  1138 ) 

ZrI(0H),+3H/>.  EasUy  sol.  in  H,0. 
(Hinsbers,  A.  289.  253.) 

Ppt.  SI.  sol.  in  m+Aq.  (Venable,  J. 
Am.  Chem.  Soc.  1898,  20.  328.) 

Zkwnyi  sulphide  (7) 

Decomp.  by  HNOt  with  separation  of  S. 
(Fremy,  A.  ch.  (3)  88.  326.) 
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APPENDIX 

FORMULAE  FOR  CONVERTING  AREOMETER  DEGREES  INTO 
SPECIFIC  GRAVITY. 

n  »no.  of  degrees  on  the  areometer  soate;  sp.  gr,  »8peoifio  gravity. 


Areometer 


Temp. 


Liquids  heavier  than  H«0 


Liquids  lighter  than  HtO 


1.  Baum^. 

(a)  According  to  Baumi^a 
original  directions.  For 
liquids  heavier  than  HsO. 
Sp.  gr.  of  a  solution  of  15pts. 
NaCl  dissolved  in  85  pts.  HiO 

d|2^  =  1.1118988j 

» 15";  H,O=0".  For  liquids 
lighter  than  HsO.  Sp.  gr.  of 
10%  NaCl+Aq  at  12.5" 
/  12.5"  \ 

ld^^o'-l.(y737m5)  «0"; 

H,O  =  10". 

(6)  Old  Form.  Liquids 
heavier  than  H,0,  10%NaCl 

-f  Aq  at  15"  (dj|o  - 1 .073350  ) 

=  10";  H,O=0".  Liquids 
Ughter  than  H,0,  10%  NaCl 
+Aq=0";H,0  =  10". 

(c)  New  Form.  So-called 
"Rational  Scale."  Liquids 
heavier  than  HtO,  HtS04+ 

Aql^  =  1.842 -66";  H,0=0". 

Id 


15" 


Sp.gr.  = 


149.05 
149.05-n 


Sp.gr.' 


145.56 
135.56+n 


12.5" 


15" 


17.5" 


15" 


o  145.88 

^P^^'llOs^n 

a  146.3 

^P«'-'l46.3-n 

146.78 
SP«r""i46.78-n 

Q  144.3 


Sp.  gr.  - 
Sp.gr.- 
Sp.gr.- 


145.88 
135.88+n 

146.3 
136. 3 +n 

146.78 
136.78+n 


2.  Beck. 
H,O-0";   Uquid   of  0.850 
/12.5"\ 
sp.  Kr-(  125^)  "30".     Scale 

continued  above  and  below. 


12.5" 


Sp.  gr.  = 


170 
170-n 


Sp.gr. 


170 
'l70+n 


3.  Twaddle. 

H,O-0^  Each  degree  cor- 
rmonds  to  an  increase  of 
0.005  in  the  sp.  gr. 


Given  on 
the  instru- 
ment 


Sp.gr. -1.000 -h0.005n 
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APPENDIX 


TABLES  FOR  THE  CONVERSION  OF  BAUMfi  DEGREES 
INTO  SP.  GR. 

Since  the  original  directions  of  Baum^  there  have  been  many  alight  modifica- 
tions suggested,  so  that  there  are  several  varieties  of  Baum^  hydrometers  with 
somewhat  varying  readings,  tables  for  the  two  priacipal  ones  of  which  are  here- 
given. 

1.  According  to  Baum^'s  original  directions. 

For  liquids  heavier  than  HjO.   Sp.  gr.  of  15  %  NaCl+ 

/12.5°\ 
Aq  f Y^j  =  1.1118988  =  15^;  H,O=0^ 


Calculated  according  to  the  formula,  sp.  gr.  = 


149.05 
149.05-n. 


Deg. 
BaumA 

Sp.gr. 

Deg. 
BaumA 

8p.gr. 

Deg. 
Baum6 

Sp.  gr. 

Dec 
BaumA 

^«r. 

0 

1.00000 

20 

1.15497 

39 

1.35438 

58 

1.63701 

1 

1.00675 

21 

1.16399 

40 

1.36680 

59 

1.65519 

2 

1.01360 

22 

1.17316 

41 

1.37945 

60 

1.67378 

3 

1.02054 

23 

1.18246 

42 

1.39234 

61 

1.69279 

4 

1.02757 

24  V 

1.191Q2 

43 

1.40547 

62 

1.71233 

5 

1.03471 

25 

1.20153 

44 

1.41885 

63 

1.73213 

6 

1.04194 

26 

1.21129 

45 

1.43248 

64 

1.75250 

7 

1.04927 

27 

1.22122 

46 

1.44638 

65 

1.77335 

8 

1.05671 

28 

1.23131 

47 

1.46056 

66 

1.79470 

9 

1.06426 

29 

1.24156 

48 

1.47501 

67 

1.81657 

10 

1.07191 

30 

1.25199 

49 

1.48971 

68 

1.83890 

11 

1.07968 

31 

1.26260 

50 

1.50479 

69 

1.86190 

12 

1.08755 

32 

1.27338 

51 

1.52014 

70 

1.88551 

13 

1.09555 

33 

1.28436 

52 

1.53580 

71 

1.90967 

14 

1.10366 

34 

1.29522 

53 

1.55179 

72 

1.93446 

15 

1.11189 

35 

1.30688 

54 

1.56812 

73 

1.95989 

16 

1.12025 

36 

1.31844 

55 

1.58471 

74 

1.98601 

17 

1.12873 

37 

1.33621 

56 

1.60182 

75 

2.01283 

18 

1.13735 

38 

1.34218 

57 

.  1.61923 

76 

2.04038 

19 

1.14609 

•• 

... 

... 

... 

\ 
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For  liquids  lighter  than  HjO.   Sp.  gr.  of  10  %  NaCi 
^12.5" 


Aq  (j^)  =  1.0737666=0';  H,0  =  10 
Calculated  according  to  the  formula,  sp.  gr. 


145.56 
136.66+n* 


Deg. 

8p.gr. 

Deg. 
BaumA 

8p.gr. 

Deg. 
Baum4 

8p.gr. 

Deg. 
Baum« 

Sp.gr. 

10 
15 
20 
25 

1.00000 
0.96679 
0.93571 
0.90657 

30 
35 
40 
45 

0.87919 
0.85342 
0.82912 
0.80616 

50 

55 
60 

0.78443 
0.76385 
0.74432 

65 
70 
75 

0.72577 
0.70811 
0.69130 

2.  According  to  the  so-called  Rational  Scale. 
Sp.  gr.  of  HiS04+Aq(J|5)  =  1.842=66"  ;  H,0=0». 

144  3 
Calculated  according  to  the  formula,  sp.  gr.  =  tttV — 


Deg. 
Bauin6 

8p.gr. 

Deg. 
BaumA 

Sp.gr. 

Deg. 
Baum6 

Sp.  gr. 

Deg. 
Bauin6 

Sp.gr. 

1 

1.007 

18 

1.142 

35 

1.320 

51 

1.547 

2 

1.014 

19 

1.152 

36 

1.332 

52 

1.563 

3 

1.021 

20 

1.161 

37 

1.345 

53 

1.580 

4 

1.029 

21 

1.170 

38 

1.357 

54 

1.598 

5 

1.036 

22 

1.180 

39 

1.370 

55 

1.616 

6 

1.043 

23 

1.190 

40 

1.384 

56 

1.634 

7 

1.051 

24 

1.200 

41 

1.397 

57 

1.653 

8 

1.059 

25 

1.210 

42 

1.411 

58 

1.672 

9. 

1.066 

26 

1.220 

43 

1.424 

59 

1.692 

10 

1.074 

27 

1.230 

44 

1.439 

60 

1.712 

11 

1.082 

28 

1.241 

45 

1.453 

61 

1.732 

12 

1.091 

29 

1.251 

46 

1.468 

62 

1.753 

13 

1.099 

30 

1.262 

47 

1.483 

63 

1.775 

14 

1.107 

31 

1.274 

48 

1.498 

64 

1.797 

15 

1.116 

32 

1.285 

49 

1.514 

65 

1.820 

16 

1.125 

33 

1.296 

50 

1.530 

66 

1.842 

17 

1.133 

34 

1.308 
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Year 

A. 

A.  ch. 

Am.  J.  Sci. 

Ann.  Min. 

Ann.  Phil. 

Arch.        C 
Pharm.      G 

u.    c  R- 

DincL 

1800 

(1)  32-34 

1801 

35-39 

1802 

40-43 

1803 

44r-47 

T  * 

1804 

48-51 

1805 

52-55 

1806 

56-60 

1807 

61-64 

1808 

65-68 

1809 

69-72 

1810 

73-76 

1811 

77-80 

1812 

81-84 

1813 

85-88 

(1)1,' 2 

1814 

89-92 

3,4 

. 

1815 

93-96 

6    6 

1816 

(2)1-3 

7;  8 

1817 

4-6 

i,'  2 

9,  10 

1818 

7-9 

3 

11,  12 

1819 

10-12 

(1)  1 

4 

13,  14 

1820 

13-15 

2 

5 

15,  16 

M 

1821 

16-18 

3 

6 

(2)  1,  2 

4-6 

1822 

19-21 

4,  5 

7 

3,  4 

1,2 

7-9 

1823 

22-24 

6 

8 

5   6 

3^       . 

10-12 

1824 

25-27 

7,  8 

9 

7;  8 

7-10     . 

13-15 

1825 

28-30 

u 

10,  11 

9,  10 

11-14     . 

16-18 

1826 

31-33 

10,  11 

12,  13 

11,  12 

15-19     . 

19-22 

1827 

34-36 

12 

(2)  1,  2 

20-23     . 

23-26 

1828 

37-39 

13,  14 

3,  4 

24-26     . 

27-n30 

1829 

40-42 

15,  16 

5    6 

27-30     . 

31-34 

1830 

43-45 

17,  18 

7,8 

31-34     . 

35-38 

1831 

46-48 

19,  20 

35-39     . 

3942 

1832 

i-4 

49-51 

21,  22 

(3)1,' 2 

40-43     . 

43-47 

1833 

5-8 

52-55 

23,  24 

3,  4 

44-47     . 

48-50 

1834 

9-12 

56-57 

25-27 

5    6 

48-50     . 

51-54 

1835 

13-16 

58-60 

28,  29 

7;  8 

(2)  1-4 

55-58 

1836 

17-20 

61-63 

30,  31 

9,  10 

5-8 

'.      2,  3 

59-62 

1837 

21-24 

64-66 

32^  33 

11,  12 

9-12     . 

4,  5 

63-66 

1838 

25-28 

67-69 

35,  35 

13,  14 

13-16     . 

6,  7 

67-70 

1839 

2^32 

70-72 

36,  37 

15,  16 

17-20     . 

.      8,  9 

71-74 

1840 

33-36 

73-75 

38,  39 

17,  18 

21-24     . 

.    10,  11 

75-78 

1841 

37-40 

(3)  1-3 

40,  41 

19,  20 

25-28     . 

.    12,  13 

79-82 

1842 

41-44 

4-6 

42,  43 

(4)  1,  2 

29-32     . 

.     14,  15 

83-^ 

1843 

45-48 

7-9 

44,  45 

3,  4 

33-36      ] 

I     16,  17 

87-90 

1844 

49-52 

10-42 

46,  47 

5    6 

37-40     2 

I     18,  19 

91-^ 

1845 

53-56 

13-15 

48-50 

7,8 

41-44     .^ 

.    20,  21 

95-98 

1846 

57-60 

16-18 

(2)  1,  2 

9,  10 

40    lo       « 

\    22,  23 

99-102 

1847 

61-64 

19-21 

3,4 

11,  12 

49-52     4 

[    24,  25 

103-106 

V 
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AND  OTHER    SCIENTIFIC  PERIODICALS— Part  I. 


GUb.  Ann.  ^\ 

Chim.     -   _, 

J.  pr. 

Phil.  Mag. 

Pogg. 

Proc. 
Am. 
Acad. 

Proc. 
Roy. 
8oc. 

Q.J.Sci. 

Scher.  J. 

Schw.  J. 

4-6 

6-8 

3,4 

7-9 

9-11 

5, '6 

10-12 

... 

12-14 

7)8 

13-15 

.  . 

15-17 

9,  10 

15-18 

... 

18-20 

12,  12 

19-21 

21-23 

13,14 

22-24 

. . 

24-26 

15,  16 

2^27 

. . 

27-29 

17,  18 

28-30 

30-32 

19,  20 

31-33 

''          (1)1 

33,  34 

21,  22 

34r-36 

2 

35,  36 

23,  24 

37-39 

3 

37,  38 

Cont.  Bs 

(1)1-3 

40-42 

4 

39,  40 

Schw 

.J. 

4-6 

43-45 

5 

41,  42 

7-9 

46-48 

6 

43,  44 

10-12 

49-51 

. .        (2)  1 

45,  46 

13-15 

52-54 

2 

47,  48 

1 

16-18 

55-57 

3 

49,  50 

2,  3 

19-21 

58-60 

4 

51,  52 

4,  5. 

22-24 

61-63 

5 

53,  54 

6,  7 

25-27 

64-66 

6 

55,  56 

8,  9 

28-30 

67-69 

7 

57,  58 

10,  11 

(2)  1-3 

70-72 

8 

59,  60 

12,  13 

4-6 

73-75 

9 

61,  62 

14,  15 

7-9 

76 

10 

63,  64 

1,2 

16,  17 

10-12 

Cont.  as  (1 

)1           11 

65,  66 

i^ 

18,  19 

13-15 

PogK. 

2  12 

3  13 

67,  68 
(2)  1,  2 

6-8 
9-11 

20,  21 

16-18 
19-21 

4           14 

3,4 

12-14 

22-24 

5           15 

5    6 

15-17 

25-27 

6           16 

7   8 

18-20 

28-30 

7           17 

9,  10 

21-23 

(3)  1-3 

8           18 

"i,f' 

24^26 

*i* 

4-6 

9           19 

27-30 

i 

2 

7-9 

10           20 

i-3 

4,  5 

31-33 

Cont.  as 

(2 

\)1           21 

•  4-6 

6,  7 

34-36 

J.  pr. 

2           22 

7-9 

8,  9 

37-39 

3           23 

10-12 

10,  11 

40-42 

3* 

4           24 

13-15 

12,  13 

43-45 

5           25 

16-18 

14,  15 

46-48 

6           26 

19-21 

16,  17 

49-51 

7           27 

22-24 

18,  19 

52-54 

8     (3)  1,  2 

25-27 

20,  21 

55-57 

4 

9           3,  4 

2^-30 

22,  23 

58-60 

10          5,  6 

31-33 

24,  25 

61-63 

(3 

)1           7,8 

34-36 

26,  27 

64^6 

2           9,  10 

37-39 

28,  29 

67-69 

2 

, , , 

3          11,  12 

40-42 

30,  31 

70-72 

... 
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SYNCHRONISTIC  TABLE  OF  CHEMICAL  AND 


Year 

A. 

A.  ch. 

Am. 
Ch.  J. 

Am.  J. 
Set 

AxuOyst. 

Ann.  Min. 

Aich. 
Pharm.  m 

A. 

B. 

BulLSoe, 

1848 

65-68 

22-24 

5,  6 

13,  14 

53^56 

1849 

6^72 

25-27 

7  8 

15,  16 

67-60 

1850 

73-76 

28-30 

9,  10 

17,  18 

61-64 

1851 

77-«0 

31-33 

11,  12 

19,  20 

65-68 

1852 

81--84 

34-^ 

13,  14 

(5)  1,  2 

6^72 

1853 

85r^ 

37-39 

15,  16 

. 

3,4 

73-76 

1854 

89-92 

40-42 

17,  18 

5,  6 

77-80 

1855 

93-96 

43-45 

19,  20 

is 

81-84 

1856 

97-100 

46-48 

21,  22 

9,  10 

85-«8 

1857 

101-104 

49-51 

23,  24 

11,  12 

89-92 

1858 

105-108 

52-54 

25,  26 

13,  14 

93-96 

1859 

109-112 

55-57 

27,  28 

15,  16 

97-100 

i' 

1860 

113-116 

58-60 

29,  30 

17,  18 

101-104 

2 

1861 

117-120 

61-^ 

31,  32 

19,  20 

105-108 

i' 

3 

1862 

121-124 

64-^ 

33,  34 

(6)  1,  2 

109-112 

2 

4 

1863 

125-128 

67-69 

35,  36 

3,4 

113-116 

5 

1864 

129-132 

(4)  1-3 

37,^38 

5,  6 

117-120 

3' 

(2)  1,  2 

1865 

133-136 

4-6 

39»  40 

7,8 

121-124 

4 

3,4 

1866 

137-140 

7-9 

41,  42 

9,  10 

125-128 

5,  6 

1867 

141-144 

10-12 

43,  44 

11,  12 

129-132 

5* 

7,8 

1868 

145-148 

13-16 

45,  56 

13,  14 

133-136 

6 

1 

9,  10 

1869 

149-152 

16-18 

47,  48 

15,  16 

137-140 

2 

11,  12 

1870 

15a-156 

19-21 

49,  50 

.  .  .  ' 

17,  18 

141-144 

7* 

3 

13,  14 

1871 

157-160 

22-24 

(3)  1,  2* 

19,  20 

145-148 

. 

4 

15,  16 

1872 

161-164 

25-27 

3,4 

(7)  1,  2 

149, 150 

(3)  It 

8' 

5 

17,  18 

1873 

165-170 

28-30 

5,  6 

3,  4 

2,3 

6 

19,  20 

1874 

171-174 

(5)  1-3 

7,8 

5  6 

4  5 

7 

21,  22 

1875 

175-179 

4-6 

9,  10 

7,8 

6,7 

8 

23,  24 

1876 

180-183 

7-9 

11,  12 

0 

9,  10 

8;  9 

9 

25,  26 

1877 

184-189 

10-12 

13,  14 

2 

11,  12 

10,11 

10 

27,  28 

1878 

190-194 

13-15 

15,  16 

3 

13,  14 

12,13 

11 

29,  30 

1879 

195-199 

16-18 

1 

17,  18 

4 

15,  16 

14,15 

12 

31,  32 

1880 

200-205 

19-21 

2 

19,  20 

5 

17,  18 

16, 17   . 

13 

33,  34 

1881 

206-210 

22-24 

3 

21,  22 

6 

19,  20 

18, 19   . 

14 

35,  36 

1882 

211-215 

25-27 

4 

23,  24 

7 

(8)  1,  2 

20 

15 

37,  38 

1883 

216-221 

28-30 

5 

25,  26 

8 

3,4 

21 

16 

39,40 

1884 

222-226 

(6)1-3 

6 

27,  28 

9 

5;  6 

22 

17 

41,  42 

1885 

227-231 

4-6 

7 

29,  30 

10 

7,  8 

23 

18 

43,  44 

1886 

232-236 

7-9 

8 

31,  32 

-11 

9,  10 

24 

19 

45,  46 

1887 

237-242 

10-12 

9 

33,  34 

12 

11,  12 

25 

20 

47,  48 

1888 

243-249 

13-15 

10 

35,  36 

13,  14 

13,  14 

26 

21 

49,  50 

1889 

250-255 

16-18 

11 

37,  38 

15,  16 

15,  16 

27 

22 

(3)  1,  2 

1890 

256-260 

19-21 

12 

39,  40 

17,  18 

17,  18 

228 

23 

3,4 

1891 

261-266 

22-24 

13 

41,  42 

19,  20 

19,  20 

229 

24 

5,  6 

1892 

267-271 

25-27 

14 

43,  44 

21,  22 

(9)  1,  2 

230 

25 

7.8 

1893 

272-277 

28-30 

15 

45,  46 

23,  24 

3,  4 

231 

26 

9,  10 

1894 

278-283 

(7)  1-3 

16 

47,  48 

25,  26 

5  6 

232 

27 

11,  12 

1895 

284^289 

4-6 

17 

49,  50 

27,  28 

7  8 

233 

28 

13,  14 

*  Also  cited  as  whole  series,  101,  102,  103,  etc. 


t  Aiao  cited  as  201,  202,  etc. 
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OTHER  SCIENTIFIC  PERIODICALS— Part  II. 


C.C.   ^j 

tiem. 
nd. 

Chem. 
8oc. 

Ch. 
Gai. 

Ch. 
Zt«. 

Cim. 

C.N. 

C.R. 

Dingl. 

Q&is. 
ch.  it. 

J.  Am. 

Chem. 

Soc. 

J. 
Anal. 
Ch. 

5 

... 

26,  27 

107-110 

1 

6 

28,  29 

111-114 

2 

7 

30,  31 

115-118 

3 

8 

32,  33 

119-122 

4 

9 

1,  2 

34,  35 

123-126 

,  , 

5 

10 

3  4 

,  , 

36,  37 

127-130 

6 

11 

5;  6 

38,  39 

131-134 

7 

12 

Ck)nt. 

40,  41 

135-138 

1 

8 

13 

mN. 

42,  43 

139-142 

2 

9 

14 

Cim. 

44,  45 

143-146 

,  , 

3 

10 

15 

46,  47 

147-150 

4 

11 

16 

. . . 

48,  49 

151-154 

5 

12 

17 

i,  2 

50,  51 

155-158 

6 

13 

Ck)nt. 

3  4 

52,  53 

159-162 

7 

14,  15 
i6* 

as 

5,6 

54,  55 

163-166 

8 

C.N. 

7  8 

56,  57 

167-170 

9 

17 

9,  10 

58,  59 

171-174 

10 

18 

11,  12 

60,  61 

175-178 

11 

19 

13,  14 

62,  63 

179-182 

12 

20 

. . . 

15,  16 

64,  65 

183-186 

,  , 

13 

21 

17,  18 

66,  67 

187-190 

14 

22 

.9,  20 

68,  69 

191-194 

15 

23 

.  • . 

21,  22 

70,  71 

195-198 

16 

24 

23,  24 

72,  73 

199-202 

1 

17 

25 

25,  26 

74,  75 

203-206 

2 

18 

26 

27,  28 

76,  77 

207-210 

3 

19 

27 

... 

29,  30 

78,  79 

211-214 

4 

20 

28 

31,  32 

80,  81 

215-218 

5 

21 

29,  30 

33,  34 

82,  83 

219-222 

6 

22 

31,  32 

'  1 

35,  36 

84,  85 

223-226 

7 

23 

i* 

33,  34 

2 

37,  38 

86,  87 

227-230 

8 

24 

2 

35,  36 

3 

39,  40 

88,  89 

231-234 

9 

1 

25 

3 

37,  38 

4 

. .  • 

41,  42 

90,  91 

235-238 

10 

2 

26 

4 

39,  40 

5 

43,  44 

92,  93 

239-242 

11 

3 

27 

5 

41,  42 

6 

... 

45,  46 

94,  95 

243-246 

12 

4 

28 

6 

43,  44 

7 

47,  48 

96,  97 

247-250 

13 

5 

29 

7 

45,  46 

8 

49,  50 

98,  99 

251-254 

14 

6 

30 

8 

47,  48 

9 

... 

51,  52 

100,  101 

255-258 

15 

7 

31 

9 

49,  50 

10 

53,  54 

102,  103 

259-262 

16 

8 

32 

10 

51,  52 

11 

55,  56 

104,  105 

263-266 

17 

9 

*i 

33 

11 

53,  54 

12 

57,  58 

106,  107 

267-270 

18 

10 

2 

34 

12 

55,  56 

13 

59,  60 

108,  109 

271-274 

19 

11 

3 

35 

13 

57,  58 

14 

61,  62 

110,  111 

275-278 

20 

12 

4 

36 

14 

59,  60 

15 

63,  64 

112,  113 

279-282 

21 

13 

5 

37 

15 

61,  62 

16 

65,  66 

114,  115 

283-286 

22 

14 

6 

88 

16 

63,  64 

17 

... 

67,  68 

116,  117 

287-290 

23 

15 

7 

39. 

17 

65,  66 

18 

69,  70 

118,  119 

291-294 

24 

16 

40 

18 

67,  68 

19 

71,  72 

120,  121 

295-298 

25 

17 

... 

*  Also  cited  as  (2)  1,  2,  3,  etc. 
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SYNCHRONISTIC  TABLE  OF  CHEMICAL  AND 


Year 

J-        J 
Chim.      J 
m6d. 

ena. 
5eit. 

J. 
Pharm. 

J.pr. 

J.  Ruas. 
Soc. 

J.  Soc. 

Chem. 

Ind. 

M.  Ch.  Monit 
Scient 

.      N. 
.    Cim. 

N.Rep.   P***™ 

•     PhiL 

1848 

4 

13,  14 
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